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Please note that source, special nuclear, and
byproduct materials, as defined in the
Atomic Energy Act of 1954 (AEA) are
regulated at the U. S. Department of Energy
(DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts
that pursuant to AEA, it has sole and
exclusive responsibility and authority to
regulate source, special nuclear, and
byproduct materials at DOE-owned nuclear
facilities. Information contained herein on
radionuclides is provided for process
description purposes only.
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1 Introduction

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is included as Operating Unit 10 in
the Hanford Site dangerous waste permit (DWP, permit number WA7890008967) from the Washington
State Department of Ecology (Ecology). Permit Condition 111.10.C.11 requires the US Department of
Energy (DOE) to prepare and submit a risk assessment report “addressing direct and indirect human
health and ecological risks.” The WTP is required to perform an ecological and human health risk
assessment to determine the effects of the WTP emissions. The WTP used the CALPUFF modeling
system to estimate contaminant airborne concentrations and depositional fluxes at a series of receptor
locations. The purpose of this air quality modeling protocol is to describe the model methods, model
parameters, meteorology, and receptor locations used in the CALPUFF modeling process. The protocol
also briefly describes the WTP, including plant layout, facility operations, and air pollution control
technologies.

2 Project Description

2.1  Project Rationale

Approximately 54 million gallons of radioactive and mixed dangerous waste is stored on the Hanford Site
in aging underground tanks. The WTP project will convert a portion of the tank wastes to a solid vitrified
form of borosilicate glass. The vitrified wastes and secondary waste resulting from the WTP processes
will be transferred to permitted treatment, storage, or disposal units.

2.2 Facility Description and Location

The WTP is located on the Hanford Site, in south-central Washington State (see Figure 2-1). DOE is
responsible for managing the Hanford Site, including the design, construction, and commissioning of the
WTP.

2.3 Process Description

The WTP consists of three processing facilities (see Figure 2-2), a supporting analytical laboratory, and
various supporting facilities that supply electricity, heat, water, and process air. The processing facilities
are:

o Pretreatment Facility (PTF) — The first step in the waste treatment process is to pump the waste from
the underground storage tanks through a buried pipeline to the PTF. Low-activity waste (LAW) is the
liquid portion of the tank waste. High level waste (HLW) is primarily in the solids of the tank waste.
During pretreatment, water is removed from the waste by evaporators (as needed) to concentrate it,
solids are filtered out, and soluble highly radioactive isotopes in the low-activity waste (primarily
cesium) are removed by ion exchange units and transferred to the high level waste fraction. In some
situations, prior to filtration, oxidation and/or precipitation is used to dissolve solids, or remove
unwanted components from the LAW for transfer to the HLW fraction. Waste processing offgas is
treated through a system of control devices such as a scrubber, mist eliminator, filters, oxidizer, and
carbon absorber. Exhausts from pulse jet ventilators and reverse flow diverters (PJVs/RFDs —
devices used to mix or transfer waste in vessels) are vented through a demister and filters. Building
ventilation is passed through filters before release.
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o Low-Activity Waste Facility — The LAW Facility is where the low-activity fraction of the waste that
was processed in the PTF is solidified by vitrification. The low-activity waste goes into a melter
preparation vessel, where silica and other glass-forming materials are added. The mixture is fed into
two melters, heated to between 1750 and 2100 °F by passing electricity through it (a process known
as joule heating), then poured into stainless steel containers. The containers will be transferred to
permitted burial trenches elsewhere on the Hanford Site. LAW Facility offgas is treated through a
system of control devices such as a scrubbers, electrostatic precipitator, filters, carbon absorber, and
oxidizer/catalytic reducer.

o High-Level Waste (HLW) Facility — The HLW Facility is where the high-activity fraction of the
waste, including waste that was separated from the low-activity fraction in the PTF, is solidified by
vitrification. High-level waste from the PTF is mixed with glass-formers and vitrified in two melters
of similar design to the LAW melters, then poured into stainless steel canisters. The canisters will be
temporarily stored at Hanford. Eventually, they will be shipped to a federal geological repository.
HLW Facility offgas is treated through a system of control devices such as a scrubber, electrostatic
precipitator, mist eliminator, filters, carbon adsorber, silver mordenite column, and oxidizer/catalytic
reducer.

Additional detail on these facilities is presented in Section 5.2 of this document.
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Figure 2-2 WTP Facility Layout
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3 Expected Emission Rates

During the pretreatment and vitrification processes, some airborne emissions will occur. Each processing
facility has a 200-foot stack through which the emissions are released. Each process stack has multiple
release points or flues bundled in a structural lattice (see Figure 3-1). For air dispersion modeling
purposes, individual flues were combined into a single emission point (consolidated virtual stack) for
each facility: PTF, LAW, and HLW. WTP calculation WTP Stack Parameters and Flow (24590-WTP-
HPC-M30T-00002) documents the stack parameter and flow combination process. The virtual stacks
described in the calculation do not include the LAW Facility or HLW Facility C2 flues since the C2 flues
are not located in the central stack lattice and their associated ventilation systems do not service any
rooms where hazardous or radioactive materials are stored or processed. Table 3-1 identifies the virtual
stacks and associated parameters.

The airborne vapor and particulate emissions from the pretreatment and vitrification processes will be
minimized by engineered air pollution control equipment, described in Sections 5.2.1.2,5.2.2.2, and
5.2.3.2. Once the emissions leave the PTF, HLW Facility, and LAW Facility stacks, they will be carried
by air currents and deposited on the surface of soil and vegetation around the WTP and on the surface of
the Columbia River. An air dispersion model, CALPUFF, will be used to calculate how the emitted
chemicals and radionuclides will be dispersed. CALPUFF is a multi-layer, multi-species, non-steady-
state puff dispersion model that simulates the effects of time- and space-varying meteorological
conditions on pollution transport, transformation, and removal. The CALPUFF results will be used as
one input to the human health and ecological risk assessments. The risk assessments will define and
evaluate risks, or the potential for harm, to human and ecological receptors located at various distances
from the WTP.

The WTP modeled a unitized emission rate of 1 gram per second (1 curie/second for radionuclides). The
resultant concentration and deposition results are based on the unitized emissions rate (gram per second
emitted). The CALPUFF unitized model results are combined with the WTP constituents of potential
concern (COPC) emissions estimates (in units of g/s) as an input to the WTP risk assessment model. The
emission rates for inorganic, organic, and radionuclide COPCs are evaluated in the risk assessment
model.

The process for combining the unitized CALPUFF results and the emission estimates is described in
Environmental Risk Assessment Work Plan for the Hanford Tank Waste Treatment and Immobilization
Plant (24590-WTP-RPT-ENS-03-006, Rev 1) (under development). The COPCs are documented in
WTP report Constituents of Potential Concern Used as Input to the Air and Dangerous Waste Permits
(24590-WTP-RPT-ENV-07-002, Rev 0) (under development). The WTP estimated emission rates are
documented in WTP report Integrated Emissions Baseline Report for the Hanford Tank Waste and
Immobilization Plant (24590-WTP-RPT-PO-03-008, Rev 0). A revision to report 24590-WTP-RPT-PO-
03-008 to reflect more recent design developments is expected.
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Table 3-1 Combined WTP Process Stack Parameters
UTM UTM

Easting Northing Stack Base Stack Exit Exit
Source X) ) UTM Height | Elevation | Diameter | Velocity Temp.

ID (km) (km) Zone (m) (m) (m) (m/s) (K)
HLW 307.826 5158.234 11 60.96 192 2.04 17 316.15
PT 307.988 5158.353 11 60.96 190 2.84 19 309.20
LAW 308.031 5158.241 11 60.96 198 2.00 17 330.15

UTM = Universal Transverse Mercator
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Figure 3-1 Photos of the LAW Facility Stack
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4 Rationale for Model Selection

The dangerous waste permit requires the WTP to use the current versions of US Environmental Protection
Agency (EPA) protocol documents Human Health Risk Assessment Protocol for Hazardous Waste
Combustion Facilities (EPA 2005) and the Screening Level Ecological Risk Assessment Protocol for
Hazardous Waste Combustion Facilities (EPA 1999). Both documents recommend the use of the
Industrial Source Complex Short-Term Model (ISCST3). However, the protocols allow the use of other
models that “may be more appropriate if they better meet the selection criteria due to study-specific
objectives or assessment area characteristics.” Since the publication of the risk assessment protocols,
EPA has approved the use of American Meteorological Society-Environmental Protection Agency
Regulatory Model (AERMOD) for air dispersion modeling. However, Ecology and EPA have approved
the use of the CALPUFF system for the WTP risk assessment air dispersion modeling. There are several
reasons for using CALPUFF instead of ISCST3 or AERMOD for WTP risk assessment modeling:

1. The CALPUFF modeling system provides access to data from an extensive network of

meteorological monitoring stations located on the Hanford Site. There are 30 stations operated by
Pacific Northwest National Laboratory (PNNL) on or near the Hanford Site. The CALPUFF
modeling system allows use of the temperature, wind direction, wind speed, and precipitation data
from these stations. Figure 4-1 identifies the 30 meteorological monitoring stations operated by
PNNL. Figure 4-2 shows historic wind rose data. Four of the stations were not used in the
CALPUFF modeling study. The stations that were not used were located at Beverly (Station 8),
Rattlesnake Mountain (Station 20), Benton City (Station 26), and Roosevelt (Station 28). Stations 8,
26, and 28 were deemed too far removed and/or upwind of the prevailing westerly winds near the
WTP to be of significant value for this modeling effort. A comparison of CALPUFF results and
actual weather observations indicated that Station 20 was not appropriate for use in the study because
its inclusion in CALPUFF caused a “bulls-eye” effect. That is, Station 20 is not representative of the
area over which it has influence within the model (24590-CM-HC4-HKY M-00001-01-00002).
CALMET, the predictive wind and temperature model within CALPUFF, was over-
predicting/applying the effects of measurements obtained from Station 20.

Table 4-1 identifies the 26 Hanford Site meteorological stations included in the modeling study.
Figure 4-1 identifies the locations of the surface stations included in the modeling study, using the
station number for identification.

CALPUFF also allows the use of precipitation data from multiple stations. Precipitation data is
collected at 20 of the 30 meteorological monitoring stations. Seven of the stations were selected for
inclusion in the CALPUFF modeling study. These stations were selected based on location after a
review of the wind rose data presented in Figure 4-2. The Yakima Barricade station was selected to
represent an upwind location. The other six stations were selected based on their downwind locations
and because they are located within or near several of the receptor scenarios. Section 5.3 discusses
each receptor scenario and modeling grid location.

Table 4-2 lists the seven precipitation stations used in the modeling study. Figure 4-1 identifies the
location of the stations.

CALMET uses three-dimensional weather data from the Fifth-Generation Mesoscale Model (MMD5),

developed by Pennsylvania State University and the National Center for Atmospheric Research, to
produce gridded upper air wind field data. This option is not available in AERMOD or ISCST3.
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The combination of these advancements and features results in a more realistic and representative
characterization of Hanford Site air dispersion.
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Table 4-1 Surface Meteorological Station Information
uT™Mm UuT™Mm Anemometer
Hanford Hanford 1D Easting Westing Time Height
Station ID Name (See Figure 4-1) (km) (km) zone (m)

Prosser PROS 1 314.551 5140.409 8 9
(E:g:ftgency Operations EOC 2 304.950 | 5140.758 8 9
Army ARMY 3 304.207 5151.58 8 9
Rattlesnake Springs RSPG 4 292.846 5153.809 8 9
EDNA EDNA 5 316.335 5162.078 8 9
200 East Area 200E 6 306.725 5158.93 8 9
200 West Area 200W 7 295.855 5157.795 8 9
Fast Flux Test Facility FFTF 9 318.692 5144.479 8 9
Yakima Barricade YAKB 10 291.166 5161.888 8 9
300 Area 300A 11 324.144 5137.059 8 9
WYE Barricade WYEB 12 316.462 5150.394 8 9
100 N 100N 13 304.952 5173.749 8 9
Energy Northwest WPPS 14 319.982 5148.957 8 9
Franklin County FRNK 15 328.022 5142.851 8 9
Gable Mountain GABL 16 311.575 5163.482 8 9
Ringold RING 17 328.448 5157.029 8 9
Richland RICH 18 322.796 5130.034 8 9
Plutonium Finishing Plant | PFP 19 298.169 5158.014 8 9
Hanford Met. Station HMS 21 300.794 5159.861 8 9
Pasco PASC 22 337.050 5124.791 8 9
Gable Mountain West GABW 23 304.132 5165.206 8 9
100F 100F 24 312.298 5167.479 8 9
Vernita Bridge VERN 25 291.260 5168.897 8 9
Vista Field VSTA 27 330.228 5120.661 8 9
100 K 100K 29 302.799 5170.313 8 9
Hammer HAMR 30 321.068 5136.275 8 9
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Table 4-2 Precipitation Meteorological Station Information
Grid Coordinates
Hanford ID UTM Easting | UTM Westing
Station ID Hanford Name | (See Figure 4-1) | CALMET ID (km) (km)

Prosser PROS 1 450001 314.551 5140.409
Yakima Barricade YAKB 10 450010 291.117 5161.888
300 Area 300A 11 450011 324.142 5137.059
Wye Barricade WYEB 12 450012 316.461 5150.394
Ringold RING 17 450017 328.449 5157.029
Hanford Met. Station HMS 21 450021 300.792 5159.861
100 F 100F 24 450024 312.298 5167.479
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Figure 4-1 Hanford Meteorological Monitoring Network (PNNL 2005a)
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Figure 4-2 Hanford Meteorological Monitoring Network Wind Roses, 2004 (PNNL 2005b)
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5 Modeling Description

5.1 Modeling Assumptions

The CALMET/CALPUFF model was run using the Interagency Workgroup on Air Quality Modeling
(IWAQM) Phase 2 recommendations, with minor exceptions. Appendix A identifies the IWAQM or
default model settings and the WTP settings. WTP met with Ecology and EPA on August 15, 2007, to
review model settings and assumptions. In a subsequent meeting, WTP and Ecology concurred on
removing the Rattlesnake Mountain meteorological station (Station 20) from the CALMET inputs
(CCN 194345). Modeling was conducted using the settings agreed to during these meetings.

Appendices B, C, and D are sample CALMET, CALPUFF, and CALPOST input files, respectively, and
provide the settings used in modeling.

5.2  Facility Operations

The following sections describe relevant WTP waste processing facilities and systems that will be used to
treat Hanford tank waste. Note that minor changes to the facility descriptions presented here are expected
as the WTP design progresses. The WTP Environmental group monitors design progression to assess
potential impacts to permits, negotiated agreements, and/or the emissions modeling process described in
this document. Should a design change impact modeling assumptions such that the model results could
be affected, the dispersion model will be re-run to assess these impacts.

521 Pretreatment Facility

The PTF is designed to receive, separate, and prepare the LAW and HLW feeds for vitrification. Waste
and emissions are processed though the following primary PTF systems:

o Waste Feed Receipt Process System (FRP)

e HLW Lag Storage and Feed Blending Process System (HLP)
e Waste Feed Evaporation Process System (FEP)

o Ultrafiltration Process System (UFP)

e Cesium lon Exchange Process System (CXP)

e Treated LAW Evaporation Process System (TLP)

e Pretreatment Vessel Vent Process System (PVP)

e Process Vessel Vent Exhaust System (PVV)

e Pulse Jet Ventilation System (PJV)

Figure 5-1 is a simplified diagram of the pretreatment unit processes and offgas treatment system.

5.2.1.1  Pretreatment Building Waste Processing Systems

Waste is transferred from the tank farms to the PTF, where it is initially stored in the FRP (and can be
returned to the tank farms from the FRP if necessary). The FRP consists of four waste receipt vessels and
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ancillary support equipment. Each waste receipt vessel has a design volume of approximately 402,300
gallons (24590-PTF-MVD-FRP-00005). The FRP is designed to receive LAW, but also provides lag
storage for intermediate pretreated LAW melter feed, process recycles, and HLW. The vessels can
receive waste with less than 5 wt% solids (24590-PTF-3YD-FRP-00001).

Normally, HLW is received by the HLP. The HLP consists of a single feed receipt tank (for tank farms
waste transfers) with an approximate design volume of 235,400 gallons (24590-PTF-MVD-HLP-00006),
two lag storage tanks (for pretreated process slurries of HLW solids and precipitates from the UFP) with
an approximate design volume of 112,900 gallons each (24590-PTF-MVD-HLP-00007), and ancillary
support equipment. The HLP provides feed to the HLW Facility. Like the FRP, the HLP can return
waste to the tank farms if necessary. The HLP can transfer waste to the FEP or FEP bypass from the feed
receipt tank if necessary (24590-PTF-3YD-HLP-00001).

Depending on the sodium content of the waste feed, low sodium concentration (less than 5 molar) waste
is concentrated in the FEP. The FEP consists of two parallel, continuous, forced-circulation, vacuum
evaporation systems and ancillary support equipment. The FEP receives LAW and HLW and can
process recycle streams along with waste material. Waste is concentrated via water evaporation in the
FEP to a target sodium concentration of 4 to 6 molar. Pulse jet mixer (PJM) agitation (see below) is used
to prevent settling of undissolved solids. The evaporator offgas stream is processed through condensers.
The condensates are collected and transferred to condensate tanks for discharge to the Hanford Site
Liquid Effluent Retention Facility or the Effluent Treatment Facility for subsequent treatment. The non-
condensable gases are routed to the PTF PVP (24590-PTF-3YD-FEP-00001).

The UFP removes entrained solids from the concentrated waste feed. The UFP consists of two filter
trains with a filter surface area of 1500 ft* per train and seven waste processing/storage vessels of varying
volumes, along with ancillary support equipment. For certain waste feed, strontium and transuranic
(TRU) compounds are precipitated by adding reagents (strontium nitrate and sodium permanganate) to
the waste feed prior to ultrafiltration. The precipitate containing strontium and TRU compounds is
concentrated and washed (caustically leached and washed with sodium permanganate and sodium
hydroxide) in the UFP before incorporation into the HLW feed. The UFP is also used for oxidative
leaching (with sodium hydroxide) to remove glass production-limiting components (aluminum,
chromium, phosphate, etc.) from the solids. The liquid separated by ultrafiltration is LAW feed, and the
solid portion from the ultrafiltration is HLW feed (24590-PTF-3YD-UFP-00001).

The LAW feed passes through the CXP to separate the cesium from the LAW feed. The CXP consists of
four ion exchange columns: lead column, lag column, polishing column, and standby column. Once the
lead column is loaded, it is removed from service and the lag column is placed in the lead position, the
polishing column is placed in the lag position, and the standby column is put into service as the new
polishing column. The former lead column is then regenerated by eluting cesium from the resin with
nitric acid. After elution and concentration, the cesium concentrate is blended with the solids from
ultrafiltration prior to being transferred to the HLW Facility. The eluant from the CXP system is further
concentrated through the TLP. The operation of the treated LAW evaporator is similar to that of the
waste feed evaporator. The concentrated LAW feed is then transferred to the LAW Facility (24590-PTF-
3YD-CXP-00001).

The TLP concentrates pretreated LAW prior to transfer to the LAW Facility. The TLP consists of a

continuous, forced-circulation, vacuum evaporation system and ancillary support equipment. The TLP is
designed to concentrate treated LAW (along with recycle streams) without causing solids to precipitate.
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The TLP also receives submerged bed scrubber (SBS) recycle streams from the LAW Facility (24590-
PTF-3YD-TLP-00001).

Waste is stored (and in some cases treated or combined with reagents) in vessels within each of the major
process systems. In addition to waste, some of these vessels receive process recycles from pretreatment
processes. Waste and process recycles in these vessels will be mixed by RFDs and PJM fluidic devices
that will raise and lower the fluid level by withdrawing and expelling waste within the vessel. RFD and
PJM offgas is collected though the PJV (described below). Spargers are also used to mix waste and
ventilate vessel headspace. The vessel ventilation system offgas consists primarily of air, water vapor,
and minor amounts of aerosols generated by the agitation or movement of vessel contents. Vessel
ventilation exhaust is collected by the PVP (described below).

52.1.2 Pretreatment Building Ventilation and Process Offgas Treatment Systems

The rooms and working areas within the PTF are ventilated by four ventilation subsystems, C1V, C2V,
C3V, and C5V, while waste vessels are ventilated by the PVP and PVV, and the PJV. This section
briefly describes those systems (and control technologies) since they are the source of PTF emissions.

PTF room ventilation systems are divided into four subsystems, C1V, C2V, C3V, and C5V, to provide a
hierarchy for pressure control and containment. Ventilation flow between the four subsystems cascades
from areas of low or no contamination potential to areas of higher contamination potential. The C1V
subsystem takes in outside air and ventilates areas that do not have direct communication with areas of
contamination. The C2V subsystem ventilates tertiary confinement spaces that do not contain hazardous
or radioactive substances or equipment. A portion of C2V flow is exhausted through high-efficiency
particulate air (HEPA) filters to the atmosphere while the other portion of the flow is cascaded into the
C3V and C5V subsystems. The C3V subsystem ventilates secondary confinement areas and acts as a
buffer between C2V and C5V areas. Like the C2V subsystem, a portion of C3V flow is exhausted
through HEPA filters to the atmosphere while another portion of the flow is cascaded into the C5V
subsystem. The C3V subsystem also serves as the source of inbleed air for the PVV and PJV. The C5V
subsystem ventilates primary confinement areas where equipment that stores or processes waste is
located. Airflow from the C5V subsystem is vented to the atmosphere after passing through a series of
HEPA filters. The C1V subsystem cascades entirely into other ventilation systems while the remaining
ventilation subsystems ventilate partially or entirely to a dedicated monitored exhaust flue (24590-PTF-
3YD-10-00001).

The PVP and PVV work in tandem to treat offgas from the vessel vent exhausts. Vessel vent exhaust is
treated by a caustic scrubber, high-efficiency mist eliminator (HEME), HEPA filters, thermal catalytic
oxidizer, and carbon absorber. The PVP includes the bulk of emissions controls (caustic scrubber,
HEME, thermal oxidizer, and carbon absorber), while the PVV provides filtration (via HEPA filters) and
maintains a negative pressure across the emissions treatment train by way of exhaust fans. The PVP will
remove soluble nitrogen oxides (NO,), acid gases, particulates, volatile organic compounds (VOC), and
mists from vented vessel gases (24590-PTF-3YD-PVP-00001).

The PVP interfaces with the PVV for filtration of the gas stream to remove particulates. The PVV
receives treated exhaust from the HEME in the PVP (24590-PTF-3YD-PVV-00001). Exhaust fans of the
PVV draw air through the HEPA filters (PVV components) and PVP emissions control equipment.
Heated inbleed air from the C3V subsystem is used to supplement the vessel offgas to protect
downstream HEPAS from moisture.
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The PJV is used to treat PIM/RFD emissions to remove mists and particulates. The PJV offgas is treated
through a demister and HEPA filters, and routed to an exhaust flue, where it is monitored and vented to
the atmosphere.

The caustic scrubber, HEME, injection of C3V air (delivered through a module comprised of a moderate
efficiency filter, heater, and HEPA filter), a two-stage HEPA filter, and downstream exhaust fans are
considered best available radionuclide control technology (BARCT) and are subject to conditions
imposed by the Washington State Department of Health (WDOH 2006a). The HEPA filters, caustic
scrubber, and thermal catalytic oxidizer are considered best available control technology for toxic air
pollutants (T-BACT) (24590-WTP-RPT-ENV-01-009).

PTF Offgas Control Equipment

The PTF control equipment will consist of the following:

e  Caustic scrubber

¢ HEME

o HEPA filter

e Thermal catalytic oxidizer
e Carbon absorber

The NO, emissions are removed through the caustic scrubber. The scrubber removes radioactive
aerosols, acid gases, and NO, emissions. The caustic scrubber is a column with a bed filled with packing
material. Sodium hydroxide solution flows down through the bed. The offgas enters from the bottom and
is drawn up through packing and caustic solution. Contact between the gas and the liquid in the bed
causes a portion of the NO in the vent gas to dissolve and form sodium nitrate. The scrubbing liquor
collects in the sump of the column and is transferred with any excess overflows to the PTF effluent
collection.

There will be two HEMEsS in service and one on standby. The HEME is a semi-passive filtration vessel
designed for removal of at least 99 % of the airborne radioactive aerosols and particulates from the PVV.
Removal is accomplished by flowing the exhaust through filter elements (glass fiber specifically selected
for the given operating conditions and moisture) encased inside the HEME housing. The HEME also
removes moisture (reducing the relative humidity to 70 % or less) from the offgas to protect downstream
HEPA filters.

Particulates are removed through the HEPA filters. The HEPA filters are of radial flow design. The
filters are made of fiberglass mesh bound by an adhesive supported by an internal and exterior stainless
steel mesh and stainless steel bottom. The fiberglass media consists of a continuous mini-pleat filter pack
with integral pleat separation and arranged in a circular configuration. The filters are designed to remove
99.97 % of the particulates when tested with aerosol 0.3 micron in diameter.

A thermal catalytic oxidizer removes organic compounds from the offgas. Organic compounds are
oxidized to create CO,, water, and a small amount of acid gases in the presence of high amounts of
oxygen and heat. The thermal catalytic oxidizer is electrically powered, catalyzed, and regenerative. The
oxidizer system consists of three heat transfer beds, electric heat elements within the reaction section, and
a downstream trim cooler (after-cooler). The thermal oxidizer will operate at approximately 1600 °F,
have a residence time of 1.0 seconds, and have an anticipated removal efficiency of 95 %.
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The carbon bed absorber provides a polishing step for abatement of organics downstream of the thermal
oxidizer. The carbon bed absorber removes organics from the offgas by adsorbing them onto activated
carbon. A downstream filter is used to prevent carbon fines (dust) entrainment in the offgas exhaust. The
unit removal efficiency varies from to 50 % to 98 %, depending on the specific VOC’s affinity for carbon.

There will be two demisters in service and one on standby in the PJV (24590-PTF-3YD-PJV-00001).
The demister is a semi-passive device designed for the removal of radioactive mists and fine particulate.
Removal is accomplished by flowing the offgas through glass fiber filter elements. The separation
efficiency for the unit will be a minimum of 85 % for 1-micron particles (24590-PTF-MVD-PJV-00004).

52.2 LAW Facility

The LAW Facility is designed to immobilize radioactive and hazardous constituents in the treated LAW
feed through vitrification. Waste and emissions are processed though the following primary LAW
systems:

e LAW Concentrate Receipt Process System (LCP)

o LAW Melter Feed Process System (LFP)

o LAW Melter Process System (LMP)

o LAW Primary Offgas Process System (LOP)

e LAW Secondary Offgas/VVessel Vent Process System (LVP)

Refer to Figure 5-2 for a simplified diagram of the LAW unit processes and offgas treatment system.

52.2.1 LAW Waste Processing Systems

The LAW Facility converts blended waste slurry and glass formers into molten glass (vitrification) which,
in turn, is discharged to containers where it solidifies to immobilize radioactive and hazardous
constituents. The LAW Facility receives treated, concentrated LAW from the PTF. The waste (LAW
feed) is transferred to a concentrate receipt vessel (CRV), then to one of two melter feed preparation
vessels (MFPV) where glass formers and reductants (sucrose) are added, and finally to one of two melter
feed vessels (MFV). From the MFV, the waste is then continuously fed to the associated LAW melter
where it is incorporated into molten glass. Within the LAW melter, VOCs and semi-volatile organic
compounds (SVOC) are destroyed or boiled off the waste and swept into the melter emissions control
system. The molten glass is discharged to specially designed canisters for thermal cooling and to allow
the glass to solidify and immobilize waste constituents. The immobilized low-activity waste (ILAW) will
be disposed of at a Hanford disposal facility.

The LCP receives LAW concentrate within the LAW Facility from the PTF. The system includes two
CRVs and associated ancillary support equipment. The LCP has the capability to transfer LAW
concentrate to the LFP or back to the PTF. Each CRV has design volume of approximately

15,435 gallons (24590-LAW-MVD-LCP-00004). A mechanical agitator is used to mix the LAW
concentrate (24590-LAW-3YD-LCP-00001).

The LFP receives LAW concentrate from the LCP. The primary components of the LFP are two MFPVs,
where glass formers and reductants (sucrose) are added to LAW concentrate to create a melter feed, and
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two MFVs, which store melter feed prior to introduction to the melter. The MFPVs and MFVs receive
and transfer (by pump) waste in a batch mode and have a design volume of approximately 7689 gallons
each (24590-LAW-MVD-LFP-00007, 24590-LAW-MVD-LFP-00010). A mechanical agitator is used to
mix the LAW melter feed (24590-LAW-3YD-LFP-00001).

Figure 5-4 is a simplified, generic schematic of a vitrification melter used at the WTP. The purpose of the
LMP is to convert a blended slurry of liquid LAW feed and glass former additives into a durable ILAW
product. The melters have a single internal glass chamber with a rectangular surface area. Electrodes
mounted on opposite sides of the glass pool keep the glass melted by creating heat from the electrical
resistance between the electrodes. The glass is discharged through either of two discharge chambers
located within one of the long axis walls of the melter (24590-LAW-3Y D-LMP-00001).

During melter operation, a slurry of melter feed is delivered from the MFV to the melter through feed
nozzles. As the slurry is fed, molten glass will accumulate in the melter. Air bubblers are used to mix
and agitate the molten glass. At the surface of the melt (the interface between the melt pool and plenum
air), a cold cap forms as lower temperature feed is introduced onto the melt pool. As the material in the
cold cap heats and melts into the molten glass pool, more feed is added to maintain cold cap balance.
Water and volatiles evaporate and/or decompose and are drawn off through the offgas system.
Non-volatiles react to form their respective oxides and become part of the melt pool. During operation,
feed rate, cold cap coverage, and molten glass discharge rate are balanced to achieve the desired
throughput. Molten glass is discharged to steel canisters. Once filled, the canisters are moved to a
storage area within the WTP for thermal cooling. Later, the canisters are relocated to a Hanford site
disposal facility.

Waste is stored in vessels within each of the major process systems. In addition to waste, some of these
vessels receive process recycles from offgas control equipment. The vessel ventilation system offgas
consists primarily of air, water vapor, and minor amounts of aerosols generated by the agitation or
movement of vessel contents. Vessel ventilation exhaust is collected by the LVP (described below).

5.2.2.2 LAW Building Ventilation and Process Offgas Treatment Systems

Similar to PTF, the LAW Facility has a ventilation system for the working spaces, and a separate
ventilation system for vessels. The LAW Facility also has a ventilation system for melter offgas.

The rooms and working areas within the LAW Facility are ventilated by a four ventilation subsystems
C1vV, C2v, C3V, and C5V, to provide a hierarchy for pressure control and containment similar to the
PTF, while the waste vessels are ventilated by the LVP. Ventilation flow between the four subsystems
cascades from areas of low or no contamination potential to areas of higher contamination potential. The
melter offgas enters the LOP and then proceeds through the LVP to the exhaust stack. This section
briefly describes those systems (and control technologies).

The C1V subsystem takes in outside air and ventilates areas that do not have direct communication with
areas of contamination. The C2V subsystem ventilates tertiary confinement spaces that do not contain
hazardous or radioactive substances or equipment. A portion of C2V flow is exhausted through HEPA
filters to the atmosphere while the other portion of the flow is cascaded into the C3V and C5V
subsystems. The C3V subsystem ventilates secondary confinement areas and acts as a buffer between
C2V and C5V areas. Like the C2V subsystem, a portion of C3V flow is exhausted through HEPA filters
to the atmosphere while another portion of the flow is cascaded into the C5V subsystem. The C1V
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subsystem cascades entirely into other ventilation systems while the remaining ventilation subsystems
ventilate partially or entirely to a dedicated monitored exhaust flue (24590-LAW-3Y D-20-00003).

The melters generate offgas resulting from decomposition, oxidation, and vaporization of feed material.
Constituents of the offgas include NO, from decomposition of metal nitrates in the melter feed, chloride,
fluoride, and sulfur as oxides, acid gases, and particulates including salts, cesium, and technetium as the
radionuclides of significance, entrained feed material, and glass. In addition, the LAW melters generate
small quantities of other volatile compounds including iodine-129, carbon-14, tritium, and VOCs.
Carbon-14 and tritium are in the form of carbon dioxide and water, respectively. The melters are
ventilated by the LOP in series with the LVP. The purpose of the LOP to cool the offgas and remove
aerosols generated by the melter. The primary components consist of film coolers, SBSs, and a wet
electrostatic precipitators (WESP).

Vessel vent exhausts are combined with melter offgas at the interface of the LOP and LVP; thus, melter
emissions are treated by LOP and LVP controls, and vessel vent offgas is treated by the LVP controls.
The LVP control equipment includes HEPA filters, carbon absorbers, a thermal catalytic oxidation/
selective catalytic reduction (TCO/SCR) unit, and a caustic scrubber (24590-LAW-3YD-LOP-00001).

The film cooler, SBS, WESP, a two-stage HEPA filter (and associated preheaters), downstream exhaust
fans, and carbon absorber are considered BARCT and are subject to conditions imposed by the
Washington State Department of Health (WDOH 2007). The HEPA filters and TCO/SCR are considered
T-BACT (24590-WTP-RPT-ENV-01-009).

LAW Facility Offgas Control Equipment

The particulate emissions from the building ventilation systems are treated primarily through HEPA
filters. The LAW melter offgas treatment system consists of the following components:

e Film cooler

e SBS
e WESP
e HEPA filter

e Carbon absorber
e TCO/SCR unit
e Caustic scrubber

The primary function of the film cooler is to cool melter offgas and entrained molten glass droplets below
the glass sticking temperature to minimize glass deposition on the offgas piping walls. The offgas exits
the melter and is mixed with steam or steam/air mixture in the offgas film cooler. The film cooler is a
double-walled pipe designed to introduce air/steam axially along the walls of the offgas pipe through a
series of holes or slots in the inner wall. Each melter has a primary and a secondary film cooler.

Each LAW melter has a dedicated SBS. After each film cooler, the offgas enters the SBS column for
additional cooling and solids removal. The SBS is a passive device designed for aqueous scrubbing of
entrained particulate from melter offgas, cooling and condensation of melter vapor emissions, and interim
storage of condensed fluids. The offgas enters the SBS and then bubbles up through the packed bed. The
packing breaks larger bubbles into smaller ones to increase the gas-to-water contacting surface, thereby
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increasing particulate removal. The scrubbed offgas discharges through the top of the SBS and is routed
to the WESP (one per melter) for further particulate removal.

Next, the offgas enters at the top of the WESP, passes through a distribution plate, and flows downward
through the tubes, which act as positive electrodes. Each tube has a single negatively charged electrode
which runs down the center of the tube. A strong electric field is generated along the electrodes, giving a
negative charge to the aerosols passing through the tubes. The negatively charged particles move toward
the positively charged tube walls for collection. Collected particles are then washed from the tube walls
along with collected mists. As the gas passes through the tubes, the first particles captured are the water
droplets. As the water droplets gravity drain through the electrode tubes, the collected particles are
washed off, and the final condensate is collected in the WESP dished bottom area. The WESP is the final
piece of control equipment in the LOP; the remaining downstream control equipment is considered part of
the LVP.

Particulates are removed through the HEPA filters. Upstream electric heaters are used to increase the
offgas temperature to protect the downstream HEPA filters from condensation. The HEPA filters are of
radial flow design. The filters are made of fiberglass mesh bound by an adhesive supported by an internal
and exterior stainless steel mesh and stainless steel bottom. The fiberglass media consists of a continuous
mini-pleat filter pack with integral pleat separation and arranged in a circular configuration. The filters
are designed to remove 99.97 % of particles when tested with an aerosol that contains particles of 0.3
micron in diameter.

The offgas then flows through a carbon bed absorber that is made up of a lead and lag bed to remove
mercury and acid gases from the offgas by adsorbing them onto activated carbon. Each absorber has a
carbon bed volume of about 250 ft*. The unit is designed to obtain a removal efficiency of greater than
97 % for hydrochloric or hydrofluoric acid, and greater than 99 % for iodine (24590-LAW-MVD-LVP-
00003). The mercury concentration in the offgas is reduced to a maximum of 45 pg/dscm, and the outlet
concentration is measured with a continuous emissions monitor. Although the absorbers are not
individually credited for VOC removal, the units are expected to reduce VOCs by up to 99%, depending
on the specific VOC’s affinity for carbon.

To remove organics and NOy in the offgas stream, a TCO/SCR is used. In the TCO, organic compounds
are oxidized to carbon dioxide, water vapor, and acid gases with the aid of a platinum-based catalyst and
heat (approximately 540 to 800 °F). The TCO is designed for a removal efficiency of 95 %. In the SCR,
NO, is reacted with ammonia to reduce it to nitrogen gas and water vapor. After the organic compound
catalyst, the offgas enters a chamber where a gas mixture of ammonia, CO,, and water vapor is injected
through an atomized spray and allowed to mix with the offgas so that the NO, reduction reactions can be
carried out as the offgas travels through NO, catalyst modules. Ammonia slip is limited to 20 ppm. The
NO catalyst modules are required to achieve a removal efficiency of greater than 98 %.

The caustic scrubber further treats the offgas by removing acid gases (i.e., 97 % removal efficiency for
combined SO, and SO3) and providing final offgas cooling. The caustic scrubber is a column with a bed
filled with packing material. The offgas stream enters the bottom of the scrubber and flows upward
through a packed bed. Contaminants in the offgas stream are absorbed into the liquid stream through
interaction of the gas, liquid, and packing media. The scrubbing liquid flows downward through the
packing bed and drains into the caustic collection vessel, where it is recirculated through the scrubber. To
neutralize the collected acid gases, a sodium hydroxide solution is added periodically to the caustic
collection vessel. The clean offgas is discharged through a mist eliminator to prevent droplet carryover.
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After passing through the caustic scrubber and mist eliminator, the offgas is released to the environment
via a flue in the facility stack.

5.2.3 HLW Facility

The HLW Facility is designed to immobilize radioactive and hazardous constituents in the HLW feed
through vitrification. Waste and emissions are processed though the following primary HLW systems:

o HLW Melter Feed Process System (HFP)

o HLW Melter Process System (HMP)

o HLW Melter Offgas Treatment Process System (HOP)
e Process Vessel Vent Exhaust System (PVV)

e Pulse Jet Ventilation System (PJV)

Refer to Figure 5-3 for a simplified diagram of the HLW Facility processes unit processes and offgas
treatment system.

5.23.1 HLW Waste Processing Systems

The HLW Facility converts blended waste slurry and glass formers into molten glass (vitrification). The
molten glass is discharged to containers (canisters), where it solidifies to immobilize radioactive and
hazardous constituents. The HLW Facility receives blended HLW from the PTF. The waste (HLW feed)
is transferred to one of two MFPVs, where glass formers are added, and then it is transferred to one of
two melter feed vessels MFVs. From the MFV, the waste is continuously fed to the associated HLW
melter, where it is incorporated into molten glass. Within the HLW melter, water, VOCs, and SVOCs are
boiled off the waste and swept into the melter emissions control system. The molten glass is discharged
to specially designed canisters for thermal cooling and to allow the glass to solidify and immobilize waste
constituents. The immobilized high-level waste (IHLW) will be disposed of at federal geologic
repository.

Unlike the LAW Facility, there are no concentrate receipt vessels in the HLW Facility. The HFP receives
blended HLW directly from the PTF. The primary components of the HFP are two MFPVs, where glass
formers are added to the HLW to create a melter feed, and two MFVs, which store melter feed prior to
introduction to the melter. The MFPVs and MFVs receive and transfer (by pump) waste in a batch mode,
and have a operating volume of approximately 7650 gallons each (24590-HLW-MVD-HFP-00010,
24590-HLW-MVD-HFP-00011). A mechanical agitator is used to mix the HLW melter feed (24590-
HLW-3YD-HFP-00001).

Figure 5-4 is a simplified, generic schematic of a vitrification melter used at the WTP. The purpose of the
HMP system is to convert a blended slurry of HLW feed and glass former additives to a durable IHLW
product. The melters have a single internal glass chamber with a rectangular surface area. Electrodes
mounted on opposite sides of the glass pool keep the glass melted by creating heat from the electrical
resistance between the electrodes. The glass is discharged through either of two discharge chambers
located within one of the long axis walls of the melter (24590-HLW-3YD-HMP-00001).

The principles of HLW melter operation are the same as those for LAW melters. During melter
operation, a slurry of melter feed is delivered from the MFV to the melter through feed nozzles. As the
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slurry is fed, molten glass accumulates in the melter. Air bubblers are used to mix and agitate the molten
glass. At the surface of the melt (the interface between the melt pool and plenum air), a cold cap forms as
lower temperature feed is introduced onto the melt pool. As the material in the cold cap heats and melts
into the molten glass pool, more feed is added to maintain cold cap balance. Water and volatiles
evaporate and/or decompose and are drawn off through the offgas system. Non-volatile compounds react
to form their respective oxides and become part of the melt pool. During operation, feed rate, cold cap
coverage, and molten glass discharge rate are balanced to achieve the desired throughput. Molten glass is
discharged to steel canisters. Once filled, the canisters are moved to a storage area within the WTP for
thermal cooling. Later, the canisters are relocated to a Hanford Site storage facility and eventually
disposed of at a federal repository.

The melters generate offgas (NO,, acid gases, particulates, and volatile compounds, etc.) resulting from
the vitrification of feed material. Melter offgas is collected and treated by the HOP (described below).

There are some vessels in the HLW Facility which receive process recycles and wastes from offgas
control equipment. Material in these vessels will be mixed by PIM/RFD fluidic devices that will raise
and lower the fluid level by withdrawing and expelling waste within the vessel. PIM/RFD offgas is
collected though the HLW PJV system (described below). Vessel ventilation exhaust is collected by the
HOP (described below).

5.2.3.2  HLW Building Ventilation and Process Offgas Treatment Systems

Similar to PTF and the LAW Facility, the HLW Facility has a ventilation system for the working spaces
and a separate ventilation system for vessels and melter offgas.

The rooms and working areas within the HLW Facility are ventilated by four ventilation subsystems,
C1V, C2V, C3V, and C5V (to provide a hierarchy for pressure control and containment similar to the
PTF and LAW Facility), while the waste vessels and melters are ventilated by the HOP. Ventilation flow
between the subsystems cascades from areas of low or no contamination potential to areas of higher
contamination potential. Vessel fluidic devices (such as PJVs) are ventilated by the HLW PJV system.
This section briefly describes those systems (and control technologies).

The C1V subsystem takes in outside air and ventilates areas that do not have direct communication with
areas of contamination. The C2V subsystem ventilates tertiary confinement spaces that do not contain
hazardous or radioactive substances or equipment. A portion of C2V flow is exhausted through HEPA
filters to the atmosphere while the other portion of the flow is cascaded into the C3V and C5V
subsystems. The C3V subsystem ventilates secondary confinement areas and acts as a buffer between
C2V and C5V areas. A portion of the C3V subsystem is dedicated to ventilation of the canister storage
area and has its own ventilation flue. Like the C2V subsystem, a portion of C3V flow is exhausted
through HEPA filters to the atmosphere while another portion of the flow is cascaded into the C5V
subsystem. The C1V subsystem cascades entirely into other ventilation systems while the remaining
ventilation subsystems ventilate partially or entirely to a dedicated monitored exhaust flue (24590-HLW-
3YD-30-00002).

The melters generate offgas resulting from decomposition, oxidation, and vaporization of feed material.
Constituents of the offgas include NO, from decomposition of metal nitrates in the melter feed, chloride,
fluoride, and sulfur as oxides, acid gases, and particulates including salts, dangerous radionuclides and
metals (in the form of particles and aerosols), entrained feed material, and glass. In addition, the HLW
melters generate small quantities of other volatile compounds including iodine-129, carbon-14, tritium,
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and VOCs. Carbon-14 and tritium are in the form of carbon dioxide and water, respectively. The melters
are ventilated by the HOP. The purpose of the HOP is to cool and treat the melter offgas (and vessel
ventilation offgas) to a level that is protective of human health and the environment. The HOP consists of
a film cooler, an SBS, a WESP, a HEME, HEPA filters, a carbon adsorber, a silver mordenite iodine
adsorption unit, and a TCO/SCR. Vessel vent exhausts are combined with melter offgas at the junction
between the WESP and the HEME (24590-HLW-3YD-HOP-00001).

The HLW RFD/PJM exhausts are treated through HEPA filters and routed to the HLW plant stack, where
they are monitored and vented to the atmosphere (24590-HLW-3YD-PJV-00001).

The film cooler, SBS, WESP, the injection of air through the vessel vent header, HEME, two-stage HEPA
filters (and associated preheater), downstream booster fans, silver mordenite bed, and exhaust fans are
considered BARCT and are subject to conditions imposed by the Washington State Department of Health
(WDOH 2006b). The HEPA filters, silver mordenite adsorber, and TCO/SCR are considered T-BACT
(24590-WTP-RPT-ENV-01-009).

HLW Facility Offgas Control Equipment

The particulate emissions from the building ventilation systems and pulse jet ventilation offgas are treated
primarily through HEPA filters. The HLW melter offgas treatment system consists of the following
components. The vessel ventilation offgas treatment system consists of those components that are
downstream of the WESP.

e Film cooler

e SBS units

e WESP

¢ HEME

e HEPA filter

e Carbon adsorber
e Silver mordenite iodine adsorption unit
e TCO/SCR

The HLW Facility and LAW Facility melter film coolers and SBS units are of common design. The other
HLW Facility and LAW Facility offgas treatment units are standardized and comparable to the extent
practical.

The primary function of the film cooler is to cool melter offgas and entrained molten glass droplets below
the glass sticking temperature to minimize glass deposition on the offgas piping walls. The offgas exits
the melter and is mixed with steam or steam/air mixture in the offgas film cooler. The film cooler is a
double-walled pipe designed to introduce air/steam axially along the walls of the offgas pipe through a
series of holes or slots in the inner wall. Each melter has a primary and a secondary film cooler.

After each film cooler, the offgas enters the SBS column for further cooling and solids removal. The SBS
is a passive device designed for aqueous scrubbing of entrained particulate from melter offgas, cooling
and condensation of melter vapor emissions, and interim storage of condensed fluids. The offgas enters
the SBS and then bubbles up through the packed bed. The packing breaks larger bubbles into smaller
ones to increase the gas-to-water contacting surface, thereby increasing particulate removal. The

Page 24



24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

scrubbed offgas discharges through the top of the submerged bed scrubber and is routed to the WESP
(one per melter) for further particulate removal.

Next, the offgas enters at the top of the WESP, passes through a distribution plate, and flows downward
through the tubes, which act as positive electrodes. Each tube has a single negatively charged electrode,
which runs down the center of the tube. A strong electric field is generated along the electrodes, giving a
negative charge to the aerosols passing through the tubes. The negatively charged particles move toward
the positively charged tube walls for collection. Collected particles are then washed from the tube walls
along with collected mists. As the gas passes through the tubes, the first particles captured are the water
droplets. As the water droplets gravity drain through the electrode tubes, the collected particles are
washed off, and the final condensate is collected in the WESP dished bottom area.

A HEME is used to remove particulates and aerosols not captured by the upstream SBS and WESP. The
HEME is a semi-passive filtration vessel designed for removal of at least 99 % of the airborne aerosols
and particulates from the melter and PVV. Removal is accomplished by flowing the exhaust through
filter elements (glass fiber specifically selected for the given operating conditions and moisture) encased
inside the HEME housing. The HEME also removes moisture (to reduce the relative humidity to or
below 70 %) from the offgas to protect downstream HEPA filters.

Particulates are removed through the HEPA filters. The HEPA filters are of radial flow design. The
filters are made of fiberglass mesh bound by an adhesive and supported by an internal and exterior
stainless steel mesh and stainless steel bottom. The fiberglass media consists of a continuous mini-pleat
filter pack with integral pleat separation and arranged in a circular configuration. Two sets of HEPA filter
banks are designed to have a minimum particulate removal efficiency of 99.999 % for particles of 0.3
micron in diameter.

The offgas then flows through two carbon bed adsorber units in series to remove mercury. A primary
carbon bed contains sulfur-impregnated activated carbon (approximately 220 ft*) and a guard bed
contains a blend of activated carbon and zeolite material (approximately 110 ft*) (24590-HLW-MVD-
HOP-00015). The unit is designed to have a removal efficiency of greater than 99.9% for mercury. The
mercury concentration in the offgas is reduced to a maximum of 45 pg/dscm, and the outlet concentration
is measured with a continuous emissions monitor. Although the adsorbers are not individually credited
for organics removal, the units are expected to reduce organics by up to 99 % depending on the specific
organic’s affinity for carbon.

The offgas from the activated carbon units is cooled and passed through a silver mordenite adsorption
column. The purpose of the silver mordenite column is to remove gaseous iodine-129 from the melter
offgas stream. The removal efficiency of the column for iodine is 99.9 %. The silver mordenite will
adsorb volatile forms of chlorine and fluorine as well as iodine. Halide gasses HI, HCI, and HF react with
the silver in the presence of oxygen to bind into the solids Agl, AgCl, and AgF (leaving behind
water/steam in the offgas stream).

To remove organics and NO, in the offgas stream, a TCO/SCR is used. In the TCO, organic compounds
are oxidized to carbon dioxide, water vapor, and acid gases with the aid of a platinum-based catalyst and
heat (approximately 540 to 800 °F). The TCO is designed for a removal efficiency of 95 %. In the SCR,
NO is reacted with ammonia to reduce it to nitrogen gas and water vapor. After the organic compound
catalyst, the offgas enters a chamber where a gas mixture of ammonia, CO,, and water vapor is injected
through an atomized spray and allowed to mix with the offgas so that the NO, reduction reactions can be
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carried out as the offgas travels through NO, catalyst modules. Ammonia slip is limited to 20 ppm. The
NO, catalyst modules are required to achieve a removal efficiency of greater than 98 %.

5.3  Model Domain, Grid, Receptor Locations

The WTP modeling domain consists of a 105 by 105 km grid with 1 km grid node spacing (Figure 5-5).
The lower right (southwest) corner of the model domain has the following Universal Transverse Mercator
coordinates:

Easting  257.988 km
Northing 5108.358 km

The CALPUFF model was run using gridded receptor locations at 1 km spacing for calendar year 2002.
The highest annual average concentrations and depositional fluxes were determined to occur within just a
few kilometers of the WTP emission sources. As a result of the domain model results, finer grid (smaller
spacing) receptor locations were selected. The CALPUFF model was run for six different receptor
scenarios within the modeling domain. Table 5-1 provides the receptor scenarios, grid node spacing, and
number of grid nodes for each receptor scenario. Figures 5-6 through 5-11 show the six receptor
scenarios. Figure 5-12 shows all the receptor exposure grids relative to the WTP location, Hanford site
boundary, land use, and surface contours.

54  Topography
Figure 5-13 shows a three-dimensional relief the topography of the WTP air quality model study area.
Also shown are the locations of the WTP, the meteorological stations, and receptor grids. Refer to

Table 4-1 for more detailed identification and location information for the meteorological stations.

The following legend identifies other features shown on the figure.

¢ Red = Onsite receptor grid

o Charcoal gray = Offsite receptor grid

o Green = Hunter/gatherer receptor grid (current and future timeframe)
e Magenta = Hunter/gatherer receptor grid (future timeframe)

e Brown = Gable Mountain receptor grid

e Blue = Columbia River receptor grid

Surface meteorological station
River, lake/reservoir, tributary/creek
Roadway

e Rust/clear cross
e Aguamarine
e Magenta line

55  Meteorology
55.1 Surface Meteorology Data
DOE operates 30 meteorological stations on the Hanford Site. Surface meteorological data from 26 of the

stations (see Table 4-1) was obtained from PNNL for calendar years 2002, 2003, 2004, 2005, and 2006 in
comma-delimited format. Examples of the raw meteorological data files received from PNNL in
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comma-delimited format follow (note that the heading row and column parsing is shown for information
and is not part of the raw data). Values of 0, when used for ceiling height, surface visibility, and sky
cover, indicate missing data.

Example Hanford Met. Station Surface Data File (Comma-Delimited File HMS_SFC.01)

5 M) _

L s < 2 —~ 2 B
g 2 _ E 8 T .~ &8 § § s
- £ 5§ £ %5 _ %8 &£ < 8 5 _8 B
< 2 & = 2 £ c 2 2 = 2> €T = 2
s .2 f y 288 3 §zgz %Lk
> 3 = z 3 % 8 - B S £ & B s
s e §2 %8 ¢ 5§ 88 2¢ 5 5 £ z 58885 s5¢& 3
——==]-=]-=]-=l-==|-===|-===== | === | == | == | === == | === | === | === | == | == | -= | - | - | ----
2003, 1, 1, 1, 0,15.0,1021.4, 30, 4, 5,29.36, 33, 32, 90, O, O, O, 0,8,0.00
2003, 1, 1, 2, 0,15.0,1022.0, 30, 8, 3,29.38, 31, 31, 93, o0, O, O, 0,8,0.00
2003, 1, 1, 3, 0,15.0,1022.4, 30,34, 4,29.39, 31, 31, 93, o0, 0, O, 0,8,0.00
2003, 1, 1, 4, 0,15.0,1022.1, 31,30, 5,29.37, 32, 31, 95, 0, 0O, O, 0,8,0.00
2003, 1, 1, 5, 0,15.0,1022.1, 31,33, 6,29.37, 33, 32, 92, 0o, 0O, O, 0,8,0.00
2003, 1, 1, 6, 0,15.0,1021.2, 30,31, 4,29.35, 32, 32, 93, 0, 0, O, 0,8,0.00
2003, 1, 1, 7,250,15.0,1021.7, 31,32, 5,29.36, 32, 32, 94,10, O, O, 0,0,0.00
2003, 1, 1, 8,120,15.0,1021.7, 32,32, 8,29.36, 33, 32, 94,10, O, O, 0,0,0.00
2003, 1, 1, 9,120,15.0,1021.7, 32,31, 6,29.36, 34, 34, 93,10, 0, O, 0,0,0.01
2003, 1, 1,10,120,15.0,1021.5, 33,32, 6,29.36, 35, 34, 91,10, O, 0, 0,0,0.05

Format of the HMS Surface Observation Data

date and time (YYYYMMDDHH) (ALWAYS PST) ****** 4 digit year *****x*
*ceiling height (100°s ft)

*surface visibility (miles)

sea level pressure (mbs)

dew point temperature (degrees F)

wind direction (10"s of degrees)

wind speed (miles per hour)

station atmospheric pressure (inches of Hg)

ambient air temperature (degrees F)

wet bulb temperature (degrees F)

relative humidity (percent)
*total sky cover (tenths)

amount of rain (hundredths of inches; 50=trace)

amount of snow water equivalent (hundredths of inches; 50=trace)

snow fall (hundredths of inches; 50=trace)
*weather indicator (0O=nothing to indicate, 8=unmanned, 9=weather event

ended during the hour)
solar radiation (Langley"s; gram calories / cm2 / minute)

*NOTE: (4/95)

Beginning April 29, 1995, the weather station will have a forecaster
on duty for day shifts only on weekends and holidays. Some of

this surface observation data will not be recorded because an
observer is required. To indicate this, the weather indicator will
contain an 8 if there was no forecaster on duty.

Page 27



24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

Format of the Raw Wind Telemetry Data File

Each data file has one record per hour.

All 30 stations are listed in each record with the direction (tens of degrees) listed first followed by the
speed (miles per hour). A value of "880, 88" indicates data is unavailable (in the early years, all 30

stations were not yet online), and 990, 99" indicates missing data (note that the heading row and column
parsing is shown for information and is not part of the raw data).

Example Raw Wind Telemetry File (Comma-Delimited File TelemO1w.dIm)

~— ~— ~— ~— ~— ~— (@)]
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= o = o = =

§ E 8§ E 5§ £E § £E § E § E 3
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T ©W ©“W T W W ©W ©W W T T T i)
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= = = = =2 = = = = = = = ==
4 4 N N ®m® oM ¥ ;O o © © S <@
c < < c c < c c c© < < c o &2
6 0 6 6 6 6 6 © & o o© o S 65
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01/01/2002,13:00,350,12,330,19,320,12,320,10,360,10,290, 9, etc.

01/01/2002,14:00,340,11,340,17,320,11,340,11,360, 9,310, 7, etc.

01/01/2002,15:00,350, 9,340,17,310, 8,340, 9,330, 7,290, 5, etc.
01/01/2002,16:00,320,12,330,16,300, 8,330, 8,310, 6,280, 6, etc.
01/01/2002,17:00,330,11,330,15,290, 7,320, 6,300, 5,290, 7, etc.
01/01/2002,18:00,320,12,320,15,280, 7,320, 8,340, 5,280, 8, etc.

01/01/2002,19:00,320,11,320,12,290, 8,280, 8,300, 6,280,111, etc.
01/01/2002,20:00,320,11,330,14,290, 8,250, 6,320, 5,280,11, etc.
01/01/2002,21:00,330,12,330,14,290, 8,250, 5,310, 7,280,11, etc.
01/01/2002,22:00,330,12,320,15,290, 9,260, 5,330, 4,280, 9, etc.
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Format of the Raw Temperature Telemetry Data File

The temperatures are all degrees Fahrenheit. A value of "888.8" indicates that data is unavailable and
"999.9" indicates that data is missing (note that the heading row and column parsing is shown for
information and is not part of the raw data).

Example Raw Temperature Telemetry File (Comma-Delimited File Telem01t.dim)

@ 5
S S S S S g S ==
e e = e e e = 5 % o
[<5) [<5) [<5) [<5) D D D Y o
— Q\ ™ < Lo © ~ S £
[y [y [y [y [y < [y OC:
2 2 2 2 2 2 §=l »'s L
L (8} — - - - = =~ — o~ - £ <
S E & & 88 £ £& 8L £L =5§&Z
o g} 0 < n < n < n < 0 < n n < @ = O
—————————— o Bt Bl B B B B B B
01/01/2001,01:00, 32.2, 31.9, 30.9, 31.6, 30.2, 31.7, 31.0, etc.,
01/01/2001,02:00, 31.8, 32.8, 32.2, 32.3, 31.4, 31.7, 31.9, etc.,
01/01/2001,03:00, 32.0, 32.3, 32.2, 33.5, 32.3, 31.5, 33.1, etc.,
01/01/2001,04:00, 32.1, 31.8, 32.3, 33.4, 32.5, 32.0, 33.0, etc.,
01/01/2001,05:00, 32.4, 31.7, 32.9, 33.4, 33.3, 32.7, 33.1, etc.,
01/01/2001,06:00, 32.6, 32.2, 33.2, 33.3, 33.4, 32.8, 33.1, etc
01/01/2001,07:00, 32.7, 32.2, 32.9, 33.2, 33.2, 33.1, 32.8, etc
01/01/2001,08:00, 32.6, 32.6, 33.3, 33.2, 33.5, 33.2, 32.7, etc.,
01/01/2001,09:00, 32.6, 32.8, 33.6, 33.0, 33.4, 33.6, 33.1, etc.,

CALMET File Format

CALMET reads hourly surface observations in National Climatic Data Center standard data formats. One
of the standard formats is CD-144. WTP extracted the required surface observations from the raw PNNL
data files and “built” CD-144 files for each station for each year, or 130 CD-144 files. The CD-144 files
become the input files for CALMET.

The following describes the layout of the CD144 output file:

Field Parameter

Position Name

1-5 National Weather Service Station Number
6-7 Year

8-9 Month

10-11 Day

12-13 Hour

14-16 Ceiling Height

39-40 Wind Direction

41-42 Wind Speed

47-49 Dry Bulb Temperature
56 Total Cloud Cover

79 Opaque Cloud Cover
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0000100080100000 18042921071  051- -
0000100080101000 14032923069  049- -
0000100080102000 19032925067  055- -
0000100080103000 20032925065 051- -
0000100080104000 21062925064  052- -
0000100080105000 21032926068 047- -
0000100080106000 19032926074  039- -
0000100080107000 17032926078  034- -
0000100080108000 16072926079  030- -
0000100080109000 16052925082  027- -

5.6  Meteorological Data Substitution and Quality Control Procedures

After each CD-144 file was prepared, it was parsed into columns and rows and evaluated for missing
wind direction, wind speed, and temperature data. In addition to identifying missing hours, each hourly
observation from the WTP CD-144 file was compared to the same hourly observation from the raw
PNNL data file. To perform this comparison, each hourly observation from the WTP CD-144 file was
subtracted from the corresponding hourly observation from the PNNL file. If the minimum and
maximum difference between the PNNL observation and the WTP observation was less than 1, the WTP
value was considered to be equivalent to the PNNL reading. Small differences in the values are attributed
to rounding error.

The number of missing or unavailable observations was also evaluated. If a meteorological station had
more than 10 % missing data, the station would not be used for that year. There were no stations that
exceeded the 10 % missing data threshold (refer to Table 5-2). Missing wind speed, wind direction, and
temperature were filled using guidance provided by the EPA. Appendix F is a copy of the EPA guidance
document Procedure for Substituting Values for Missing NWS Meteorological Data for Use in Regulatory
Air Quality Models (EPA 1992).

Table 5-3 is an example of the data fill methods and conversion of wind speed from miles per hour to
knots. The wind speed conversion was performed to be compatible with the CD-144 format. Once the
data to be filled was identified and values determined, the CD-144 file was revised to add the missing
data.

Another test used to assess the quality of the PNNL surface data was to compare the change in wind
speed and temperature hour to hour. If an hourly observation was more than 20 miles per hour or

! Hyphen represents 100% sky cover in CD-144 format.
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20 degrees different than the previous hour, the value was evaluated for accuracy. Table 5-4 identifies an
example of a temperature that appears to be incorrect. Data from other stations for the same period was
reviewed to determine if the suspect reading was correct. In the example provided, the temperature
reading of 2.1 degrees was corrected to 24 degrees. The CD-144 file format does not accept fractional

degrees.

Table 5-5 provides an example of anomalous wind speed data. The same process described above was

used to assess and correct wind speed data.

5.6.1

Precipitation Data

Precipitation data for seven of the meteorological stations operated by PNNL was received for calendar
years 2002, 2003, 2004, 2005, and 2006 in comma-delimited format.

Format of the Raw Precipitation Data File

The following is an example of PNNL precipitation data in comma-delimited format. Below is an

example of the raw PNNL precipitation data (note that the heading row and column parsing is shown for

information and is not part of the raw data). A value of 99.99 indicates that data is unavailable or
missing. The data is reported in inches.

Example Raw Precipitation File (Comma-Delimited)

(mon./day/year)

date

Station 1

precipitation

Station 2

precipitation

Station 3

precipitation

Station 4

precipitation

Station 5

precipitation

Station 6

precipitation

Station 7

precipitation

Station 8

precipitation

remaining stations

and so on for the
9 through 30

01/01/2006,01:
01/01/2006,02:
01/01/2006,03:
01/01/2006,04:
01/01/2006,05:
01/01/2006,06:
01/01/2006,07:
01/01/2006,08:
01/01/2006,09:
01/01/2006,10:
01/01/2006,11:
01/01/2006,12:

[eNeoNoNoNoNoNoNoNooNoNa)

[eNeoNoNoNoNoNoNeoNooNoNa

[eNoNoNoNoNoNoNoooNoNa)

[eNeoNoNoNoNoNoNeoooNaoNa)

.00,99.

[eNeoNoNoNoNoNoNeoloNoNeNe)

[eNooNoNoloNoNoNoNoNeNe)

[eNoNooloNoNoNoNoNoNeNe)

Precipitation data from seven meteorological stations was used to “build” a free-formatted precipitation
data file suitable for use by CALMET. Table 4-2 identifies the surface meteorological stations used to
extract precipitation data. PNNL precipitation data was reported in inches per hour. The units were
converted to millimeters per hour to be compatible with the CALMET input requirements. The following
is an example of the WTP precipitation input file.
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Example Precipitation File in CALMET Format

PRECIP .DAT 2.0
1
Produced by WTP: Free-formatted Precipitation.dat file
NONE

2006 1 O 2006 365 23 8 7
450001
450010
450011
450012
450017
450021
450024
2006 1 O 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2006 1 1 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2006 1 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2006 1 3 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2006 1 4 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2006 1 5 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2006 1 6 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2006 1 7 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2006 1 8 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2006 1 9 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2006 1 10 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2006 1 11 0.254 0.254 0.000 0.254 0.000 0.254 0.508
2006 1 12 0.000 0.000 0.000 0.000 0.000 0.000 0.254
2006 1 13 0.000 0.000 0.000 0.000 0.000 0.000 0.000

The free-formatted WTP precipitation file was checked for accuracy by comparison to the appropriate
raw data received from PNNL. Table 5-6 is an example of one of the WTP precipitation data quality
review files. As previously described, the WTP value was subtracted from the PNNL value for the
corresponding hour after converting the PNNL values to millimeters per hour. Differences of greater or
less than 0.0 were investigated and revised as necessary.

5.7  Building Downwash

The CALPUFF model was run with building downwash turned on (see the MTIP setting in Appendix A).
Table 5-7 identifies the building height and width for each flow vector.
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Table 5-1 Receptor Scenarios and Grid Node Spacing
Figure Number Receptor Scenario Grid Node Spacing Number of Grid Nodes
Figure 5-6 Columbia River 500 meters 83
Figure 5-7 Gable Mountain 500 meters 53
Figure 5-8 Onsite 100 meters 569
Figure 5-9 Offsite 500 meters 1,809
Figure 5-10 Hunter-Gatherer Current 1 kilometer 768
Figure 5-11 Hunter-Gatherer Future 1 kilometer 1,380
Figure 5-12 All Receptor Grids varies 3,894
Table 5-2 Missing Temperature, Wind Speed, and Wind Direction Analysis
Maximum
Missing Data Maximum Missing
Points (%) Data Points (%)
Hanford | CALMET Hanford | CALMET wind wind
Year ID ID Temperature ID ID Speed Direction
2002 2 EOC 3.85 2 EOC 3.77 3.77
2003 27 VSTA 2.32 2 EOC 1.12 1.12
2004 13 100N 0.64 13 100N 0.57 0.57
2005 30 HAMR 3.98 14 WPPS 1.15 1.15
2006 5 EDNA 3.23 5 EDNA 2.03 2.03
Table 5-3 Example of Missing Data Fill Methods
Temperature (deg. F) .
Date Time | Datum Eill Graph: Time vs. Temperature
1/26/2006 | 21:00 44 not req’d 0
1/26/2006 | 22:00 43.6 not req’d
1/26/2006 | 23:00 | 432 |notregd | = *3} ,
1/26/2006 | 24:00 42.6 not req’d § o . . +
1/27/2006 | 1:00 415 notreg’d | © 407 ot .
1/27/2006 | 2:00 | missing 41 2
1/27/2006 | 3:00 | missing 41 g 351
1/27/2006 | 4:00 | missing 40 E
1/27/2006 | 5:00 missing 40 30 _
1/27/2006 | 6:00 40 not req’d o
1/27/2006 | 7:00 41.2 not req’d 25 —
1/27/2006 | 8:00 37.9 not req’d PP PSS S LS SIS S S
" r]/r\’. q:]/. q/ - Q‘ b (‘/. D B ('0‘ B . D Q.
1/27/2006 | 9:00 39.3 not req’d )
1/27/2006 | 10:00 413 | notreq’d Time
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Table 5-3 Example of Missing Data Fill Methods cont.

Wind Direction (deg.) 00
Date Time Datum Fill A

1/26/2006 | 21:00 150 not req’d
1/26/2006 | 22:00 170 not req’d
1/26/2006 23:00 150 not req’d
1/26/2006 24:00 210 not req’d
1/27/2006 1:00 220 not req’d
1/27/2006 2:00 missing 220 — > 90°
1/27/2006 3:00 missing 220 ‘
1/27/2006 4:00 missing 230
1/27/2006 5:00 missing 230
1/27/2006 6:00 230 not req’d
1/27/2006 7:00 220 not req’d — Data
1/27/2006 8:00 200 not req’d — Fill
1/27/2006 | 9:00 200 | notreq’d 180°
1/27/2006 10:00 210 not req’d

Wind Speed (mph) - .

date time Datum Fill 25 Graph: Time vs. Wind Speed

1/26/2006 | 21:00 9 not req’d
1/26/2006 22:00 5 not req’d 20 1
1/26/2006 | 23:00 2 notreq’d | 5§ * .
1/26/2006 | 24:00 19 | notreqd | £ | s
1/27/2006 | _1:00 18 | notreqd | § L
1/27/2006 2:00 missing 17 2 10 DR {
1/27/2006 3:00 missing 16 £ I
1/27/2006 | 4:00 missing 15 = 51 .
1/27/2006 5:00 missing 14 + Data
1/27/2006 | 6:00 12 not req’d o : o
1/27/2006 7:00 14 ’
1/27/2006 | 8:00 11 :gt ;:33 S ST P S
1/27/2006 |  9:00 11 not req’d Time
1/27/2006 | 10:00 11 not req’d
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Table 5-4 Example of Anomalous Temperature Data
Date Time Sta. 1 Sta. 2 Sta. 3 Sta. 4 Sta. 5 Sta. 6

1/9/2005, 15:00, 33.4, 32.8, 33, 31.5, 31.8, 32.3
1/9/2005, 16:00, 31.6, 31.1, 31.7, 31.2, 31, 31.3
1/9/2005, 17:00, 27.5, 27.9, 30.9, 29, 28.7, 27.3
1/9/2005, 18:00, 25.6, 24.9, 29.7, 27.4, 26.7, 26.3
1/9/2005, 19:00, 25.5, 24, 29.2, 26.3, 24.8, 25.4
1/9/2005, 20:00, 24.2, 20.5, 28.9, 5, 23.6, 22.7
1/9/2005, 21:00, 25.3, 22.2, 28.9, (2.1, 26.8, 22.8
1/9/2005, 22:00, 25.9, 24.5, 28.9, - 27.3, 24
1/9/2005, 23:00, 26.1, 26.4, 28.5, 24.9, 1, 24.1
1/9/2005, 24:00, 24.8, 25.2, 28.8, 25.4, 27 aAnomalous
1/10/2005, 1:00, 26.3, 26.1, 28.6, 25.1, 27 Temperature
1/10/2005, 2:00, 26.5, 26.7, 28.2, 26.2, 26 Reading
1/10/2005, 3:00, 26, 26, 28.2, 25.8, 26L45——=o-v
1/10/2005, 4:00, 25.8, 24.7, 27.7, 26.1, 26.7, 25.8
1/10/2005, 5:00, 26.1, 24.4, 27.5, 25.4, 26.1, 25.4
1/10/2005, 6:00, 26.1, 25.3, 27, 25.9, 25.8, 25.4
1/10/2005, 7:00, 25.8, 25.3, 26.8, 26.2, 25.7, 26.4
1/10/2005, 8:00, 26.2, 25.6, 26.7, 26.1, 25.8, 26.4
Table 5-5 Example of Anomalous Wind Speed Data

Sta.l Sta.l Sta.2 Sta.2 Sta.3 Sta.3 Sta.4 Sta.4d

Wind Wind Wind Wind Wind Wind Wind Wind

Dir. Speed Dir. Speed Dir. Speed Dir. Speed

Date Time (deg.) _(mph) (deg.) _(mph) _(deq.) _(mph) _(deg.) _(mph)

1/1/2005, 23:00, 330, 14, 360, 4, 330, 8, 320, 11,
1/1/2005, 24:00, 330, 15, 360, 6, 330, 9, 330, 11,
1/2/2005, 1:00, 330, 16, , 6, 340, 330, 12,
1/2/2005, 2:00, 330, 16, 50, 5, 360, 36, 320, 10,
1/2/2005, 3:00, 330, 16, 6, 340, , 320, 8,
1/2/2005, 4:00, 330, 16, 360, 8 340 9, 320 10
1/2/2005, 5:00, 330, 16, 360, Anomalous |, 9, Anomalous
1/2/2005, 6:00, 320, 17, 360, |Wind Direction |, 10, Wind Speed
1/2/2005, 7:00, 330, 16, 350, Reading X 10, Reading
1/2/2005, 8:00, 330, 16, 350, 05 >0, 9, 320, 11,
1/2/2005, 9:00, 330, 17, 330, 5, 330, 11, 320, 9,
1/2/2005, 10:00, 320, 18, 350, 7, 340, 11, 320, 10,
1/2/2005, 11:00, 330, 18, 350, 7, 340, 9, 320, 11,
1/2/2005, 12:00, 320, 19, 340, 6, 340, 11, 310, 10,
1/2/2005, 13:00, 320, 18, 340, 5, 340, 10, 310, 11,
1/2/2005, 14:00, 330, 14, 350, 5, 340, 8, 320, 10,
1/2/2005, 15:00, 330, 14, 330, 5, 320, 9, 310, 9,
1/2/2005, 16:00, 330, 14, 340, 5, 340, 8, 320, 9,
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Table 5-6 Example of Precipitation Data Quality Review
B C D E F G
Julian PNNL Raw Data Difference

Yr Day Hour WTP Precip. File (Parsed) (Col. E-Col. F)
2002 364 15 0 0 0
2002 364 16 0.508 0.508 0
2002 364 17 0.508 0.508 0
2002 364 18 0.762 0.762 0
2002 364 19 0.762 0.762 0
2002 364 20 0.762 0.762 0
2002 364 21 1.524 1.524 0
2002 364 22 1.27 1.27 0
2002 364 23 0.508 0.508 0
2002 364 24 0.254 0.254 0
2002 365 1 0 0 0
2002 365 2 0 0 0
Count if Difference is >0 0
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Table 5-7 Building Parameters
Building Building Building Building Building Building Building Building Building Building Building Building Building Building Building
Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters
for Each for Each for Each for Each for Each for Each for Each for Each for Each for Each for Each for Each for Each for Each for Each
Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow
Building Vector Vector Vector Vector Vector Vector Vector Vector Vector Vector Vector Vector Vector Vector Vector
Name | Parameter (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m)
10° 20° 30° 40° 50° 60° 70° 80° 90° 100° 110° 120° 130° 140° 150°
PT Height 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27
Width 206.36 209.25 205.78 196.06 180.38 159.22 133.22 103.18 70 103.18 133.22 159.22 180.38 196.06 205.78
Length 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
XBAdj 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
YBAUd] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
160° 170° 180° 190° 200° 210° 220° 230° 240° 250° 260° 270° 280° 290° 300°
36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27
209.25 206.36 197.2 206.36 209.25 205.78 196.06 180.38 159.22 133.22 103.18 70 103.18 133.22 159.22
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
310° 320° 330° 340° 350° 360°
36.27 36.27 36.27 36.27 36.27 36.27
180.38 196.06 205.78 209.25 206.36 197.2
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
LAW | Height 20.73 20.73 20.73 20.73 20.73 25.91 25.91 25.91 25.91 25.91 25.91 36.27 36.27 36.27 36.27
Width 118.8 123.99 125.41 123.02 116.9 127.37 113.52 99.26 83.3 97.38 113.8 159.22 180.38 196.06 205.78
Length 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
XBAdj 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
YBAUd] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
36.27 36.27 36.27 20.73 20.73 20.73 20.73 20.73 25.91 20.73 20.73 20.73 20.73 20.73 36.27
209.25 206.36 197.2 118.8 123.99 12541 123.02 116.9 127.37 105.98 96.71 84.5 101.28 114.97 159.22
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20.73 20.73 20.73 20.73 20.73 20.73
131.58 133.98 132.32 126.63 117.09 110
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
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Table 5-7 Building Parameters cont.
Building Building Building Building Building Building Building Building Building Building Building Building Building Building Building
Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters | Parameters
for Each for Each for Each for Each for Each for Each for Each for Each for Each for Each for Each for Each for Each for Each for Each
Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow Flow
Building Vector Vector Vector Vector Vector Vector Vector Vector Vector Vector Vector Vector Vector Vector Vector
Name | Parameter (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m)
HLW | Height 2591 2591 25.91 25.91 36.27 36.27 2591 25.91 2591 2591 25.91 2591 25.91 2591 25.91
Width 142.03 145.94 145.42 143.15 180.38 159.22 113.52 99.26 83.3 97.38 113.8 129.6 141.47 149.03 152.07
Length 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
XBAdj 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
YBAUd] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25.91 36.27 36.27 36.27 36.27 36.27 36.27 36.27 36.27 25.91 25.91 25.91 25.91 25.91 25.91
150.49 206.36 197.2 206.36 209.25 205.78 196.06 180.38 159.22 113.52 99.26 83.3 97.38 113.8 129.6
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25.91 25.91 25.91 25.91 25.91 25.91
141.47 149.03 152.07 150.49 144.34 133.8
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
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Simplified Pretreatment Process Flow Diagram
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Figure 5-2

Waste Treatment Processes and Systems

Ventilation Processes and Controls
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Simplified LAW Process Flow Diagram
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Figure 5-3

Waste Treatment Processes and Systems

Ventilation Processes and Controls
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Simplified HLW Process Flow Diagram
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Figure 5-4 General Layout of a Melter
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WTP Model Domain

Figure 5-5

Land Use
— 100

o Snonelce
Tundra

i}
Barren
Rangeland
Agricutural
Urban

362 9880
52133580

B

SIS o My

257 9880
5213.3580

Cortours
—— 2000

— 4000
— G000
— &00.0
— 1oo0g

Page 43

51083580

120

£105.3580 Zone 10 | Zone 11



24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

Land Use
100
Snowelce

1 Tundra
[ Barren
Wetland
Wiater
Forest

Rangeland

Agricutural

Urban
—10

Figure 5-6 Columbia River Receptor Locations
Cortours ‘
— ;\DDJD & 4 it ;
— 8000 |-e-o- . | :
— 10000 AT g S T
Columbia River |
Receptor Grid

257 9830 |

Sitnzsl, Zone 10 |Zong 11

12_0 119

Symbols:

« indicates receptor grid node
« indicates WTP location

Page 44



24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

Figure 5-7 Gable Mountain Receptor Locations
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Figure 5-8 Onsite Receptor Locations
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Figure 5-9
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Offsite Receptor Locations
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Figure 5-10  Hunter-Gatherer Current Receptor Locations
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Figure 5-11  Hunter-Gatherer Future Receptor Locations
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Figure 5-12
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Receptor Locations, Site Boundary, Land Use, and Surface Contours
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6 Model Results

CALPUFF was used to predict the unitized concentration and deposition for all the receptor grids
combined (see Section 5.3). Vapor emissions of 1-micron particles and 2.5-micron particles (representing
particle-bound constituents agglomerated onto native airborne particulate, see CCN 194345) were
modeled for the PTF, LAW Facility, and HLW Facility. Table 6-1 is a legend of the species
abbreviations and units. The table also provides the CALPOST series, plot file names, and corresponding
results file names for information. Tables 6-2 through 6-7 provide the maximum annual average
concentrations and deposition rates for years 2002 through 2006. Figures 6-1 through 6-8 depict the
results. Note that all concencentration and deposition units generated from CALPUFF are unitized for a
1 g/sec emission rate from each facility stack.

From Figure 6-1, it can be seen that the PTF and LAW Facility emissions result in the largest increase in
air concentration, at fairly comparable concentrations, with the HLW Facility contributing a little more
than half the level of the PTF and LAW Facility. Figures 6-2 and 6-3 both show that vapor deposition
dominates over particle deposition, and a comparison of the figures (and the associated data) shows that
wet deposition of 1-micron particles is typically 10 to 20 times greater than that of dry particles, and wet
deposition of 2.5-micron particles is typically only 3.4 times greater than that of dry particles.

Figures 6-4 through 6-8 show isopleths created from kriging of CALPOST predictions. These figures
were generated by summing the contribution of each facility stack and averaging those sums over the
years used to run CALPUFF. Figure 6-4 shows that the dispersion of vapor and deposition concentrations
is quite similar, with a predominant dispersion to the southeast of the WTP. Figure 6-5 depicts the dry
and wet vapor deposition dispersion. The figure generally shows similar patterns for dry and wet
deposition of vapor, again with a predominant dispersion in a southeasterly direction from the WTP.
However, the deposition of wet vapor falls slightly closer to the WTP. Figures 6-6 and 6-7 show the
predicted deposition of 1- and 2.5-micron particulates, respectively. Dispersion to the southeast is shown
in these figures as well. Slightly dissimilar patterns are shown for the predicted deposition of dry and wet
particulates. The wet deposition of particles is shown to disperse more than the dry deposition, more so
with the 1-micron particulates than the 2.5-micron particulates. Figure 6-8 compares the predicted
deposition of dry 1-micron particles with the deposition of 2.5-micron particulates. Generally, 2.5-micron
particulates are more dispersed than their 1-micron counterparts. Interestingly, CALPUFF predicts
identical isopleths for the dispersion of wet 1-micron and 2.5-micron particulates. This would suggest
that rainfall scavenging plays a dominant role in the dispersion of these particles relative to particle size.

Appendix B provides a description of the WTP CALPUFF modeling process.
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Table 6-1 Species, Series, Plot File and Results File Names, Species Abbreviations, and Units

Species Series Plot File Results File Abbreviation Units

Pretreatment Facility
Vapor Concentration PTFV PCV rank(0) ptfv_8760hr_conc_pcv.dat CYV_PTF pg/m?
Particulate Concentration (1 micron) PTFP1 PCP1 rank(0) ptfpl_8760hr_conc_pcpl.dat |CYP1_PTF pg/m?
Particulate Concentration (2.5 micron) PTFP25 PCV2 rank(0) ptfp25_8760hr_conc_pcp2.dat |CYP25 PTF pg/m?
Dry Vapor Deposition PTFV PDV rank(0) ptfv_8760hr_dflx_pdv.dat DYDV_PTF pg/m?/sec
Dry Particulate Deposition (1 micron) PTFP1 PDP1 rank(0) ptfpl_8760hr_dflx_pdpl.dat DYDP1 PTF pg/m?/sec
Dry Particulate Deposition (2.5 micron) PTFP25 PDP2 rank(0) ptfp25_8760hr_dflx_pdp2.dat |DYDP25 PTF pg/m?/sec
Wet Vapor Deposition PTFV PWV rank(0)_ptfv_8760hr_wflx_pwv.dat DYWV_PTF pg/m?/sec
Wet Particulate Deposition (1 micron) PTFP1 PWP1 rank(0) ptfpl_8760hr_wflx_pwpl.dat |DYWP1 PTF pg/m?/sec
Wet Particulate Deposition (2.5 micron) PTFP25 PWP2 rank(0) ptfp25_8760hr_wflx_pwp2.dat |DYWP25 PTF pg/m?/sec

LAW Facility
Vapor Concentration LAWYV LCV rank(0)_lawv_8760hr_conc_lcv.dat CYV_LAW pg/m?®
Particulate Concentration (1 micron) LAWP1 LCP1 rank(0) _lawpl 8760hr_conc_Icpl.dat |CYP1_LAW pg/m?®
Particulate Concentration (2.5 micron) LAWP25 LCV2 rank(0)_lawp25_8760hr_conc_lIcp2.dat |CYP25_LAW pg/m?®
Dry Vapor Deposition LAWYV LDV rank(0) lawv_8760hr_dflx_lIdv.dat DYDV_LAW pg/m?/sec
Dry Particulate Deposition (1 micron) LAWP1 LDP1 rank(0) lawpl 8760hr_dflx_ldpl.dat DYDP1 LAW pg/m?/sec
Dry Particulate Deposition (2.5 micron) LAWP25 LDP2 rank(0)_lawp25_8760hr_dflx_ldp2.dat |DYDP25_LAW pg/m?/sec
Wet Vapor Deposition LAWYV LWV rank(0)_lawv_8760hr_wflx_Iwv.dat DYWV_LAW pg/m?/sec
Wet Particulate Deposition (1 micron) LAWP1 LWP1 rank(0) lawpl 8760hr_wflx_lwpl.dat |DYWP1 LAW pg/m?/sec
Wet Particulate Deposition (2.5 micron) LAWP25 LWP2 rank(0) lawp25_8760hr_wflx_Iwp2.dat | DYWP25_LAW pg/m?/sec
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Table 6-1 Species, Series, Plot File and Results File Names, Species Abbreviations, and Units
Species Series Plot File Results File Abbreviation Units
HLW Facility
Vapor Concentration HLWV HCV rank(0)_hlwv_8760hr_conc_hcv.dat CYV_HLW pg/m?
Particulate Concentration (1 micron) HLWP1 HCP1 rank(0) _hlwpl _8760hr_conc_hcpl.dat |CYP1 HLW pg/m?
Particulate Concentration (2.5 micron) HLWP25 HCP2 rank(0) _hlwp25_8760hr_conc_hcp2.dat | CYP25 HLW pg/m?
Dry Vapor Deposition HLWV HDV rank(0)_hlwv_8760hr_dflx_hdv.dat DYDV_HLW pg/m?/sec
Dry Particulate Deposition (1 micron) HLWP1 HDP1 rank(0) _hlwpl_8760hr_dfix_hdpl.dat |DYDP1 HLW pg/m?/sec
Dry Particulate Deposition (2.5 micron) HLWP25 HDP2 rank(0)_hlwp25_8760hr_dflx_hdp2.dat |DYDP25 HLW pg/m?/sec
Wet Vapor Deposition HLWV HWV rank(0) _hlwv_8760hr_wflx_hwv.dat DYWV_HLW pg/m?/sec
Wet Particulate Deposition (1 micron) HLWP1 HWP1 rank(0) _hlwpl_8760hr_wflx_hwpl.dat |DYWP1 HLW pg/m?/sec
Wet Particulate Deposition (2.5 micron) HLWP25 HWP2 rank(0)_hlwp25_8760hr_wflx_hwp2.dat | DYWP25 HLW | ug/m?/sec
Plot file naming nomenclature: P = Pretreatment V = vapor C = concentration
L=LAW D =dry flux P1 = 1-micron particulate (PM,)
H=HLW W = wet flux P25 = 2.5-micron particulate (PM, 5)
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Table 6-2 CALPOST Results Summary (Yearly Maximums)
Concentration Dry Flux Wet Flux
CYV_PTF | CYP1 PTF | CYP25 PTF | DYDV_PTF | DYDP1 PTF | DYDP25 PTF | DYWV_PTF | DYWP1 PTF | DYWP25 PTF
Year (ng/m®) (ng/m®) (ng/m®) (ng/mé/sec) | (pg/m?/sec) (Mg/m?/sec) (ng/m?/sec) (ng/m?/sec) (ng/m?/sec)
2002 2.6576E-01 | 2.6660E-01 | 2.6639E-01 3.3118E-04 2.5083E-05 7.5509E-05 7.2579E-04 2.1827E-04 2.1826E-04
2003 2.5750E-01 | 2.5839E-01 | 2.5820E-01 3.0916E-04 2.2498E-05 6.4650E-05 9.2657E-04 2.7941E-04 2.7940E-04
2004 2.3328E-01 | 2.3434E-01 | 2.3405E-01 2.8159E-04 2.0545E-05 6.1829E-05 4.6184E-04 1.3739E-04 1.3739E-04
2005 2.3848E-01 | 2.3936E-01 | 2.3913E-01 2.8622E-04 2.1013E-05 5.7650E-05 5.6770E-04 1.7490E-04 1.7489E-04
2006 2.3671E-01 | 2.3760E-01 | 2.3738E-01 2.8134E-04 2.0882E-05 7.0356E-05 6.9477E-04 2.1803E-04 2.1802E-04
CYV_LAW |CYP1 LAW |CYP25 LAW | DYDV_LAW |DYDP1 LAW |[DYDP25 LAW |DYWV_LAW |[DYWP1 LAW | DYWP25 LAW
Year (g/m?) (g/m?) (g/m?) (Mg/m?/sec) | (pg/m%/sec) (g/m?/sec) (Mg/m?/sec) (Mg/m?/sec) (Mg/m?/sec)
2002 2.5386E-01 | 2.5474E-01 | 2.5451E-01 3.2009E-04 2.3939E-05 7.3601E-05 8.2945E-04 2.5264E-04 2.5264E-04
2003 2.5808E-01 | 2.5903E-01 | 2.5884E-01 3.1395E-04 2.2240E-05 6.3316E-05 1.0519E-03 3.1752E-04 3.1751E-04
2004 2.3419E-01 | 2.3540E-01 | 2.3506E-01 2.8429E-04 2.0298E-05 5.9719E-05 4.9423E-04 1.4656E-04 1.4655E-04
2005 2.5497E-01 | 2.5593E-01 | 2.5567E-01 3.0660E-04 2.2566E-05 6.2573E-05 6.2200E-04 1.9249E-04 1.9248E-04
2006 2.4428E-01 | 2.4526E-01 | 2.4502E-01 2.9392E-04 2.1365E-05 6.8116E-05 8.5814E-04 2.5661E-04 2.5660E-04
CYV_HLW |CYP1 HLW |CYP25 HLW | DYDV_HLW |DYDP1 HLW |DYDP25 HLW|DYWV_HLW |DYWP1 HLW | DYWP25 HLW
Year (ug/m®) (ug/m®) (ug/m®) (ug/mP/sec) | (ug/m?/sec) (Hg/m?/sec) (Mg/m?/sec) (Mg/m?/sec) (Mg/m?/sec)
2002 1.4160E-01 | 1.4267E-01 | 1.4240E-01 2.0850E-04 1.0648E-05 3.9281E-05 7.0053E-04 2.1429E-04 2.1429E-04
2003 1.2555E-01 | 1.2645E-01 | 1.2623E-01 1.8678E-04 1.0034E-05 6.3830E-05 7.6876E-04 2.3179E-04 2.3177E-04
2004 1.3259E-01 | 1.3405E-01 | 1.3365E-01 1.9927E-04 9.6311E-06 6.4843E-05 6.1542E-04 1.8423E-04 1.8422E-04
2005 1.3170E-01 | 1.3285E-01 1.3255E-01 1.9151E-04 9.8720E-06 5.5735E-05 5.1169E-04 1.5880E-04 1.5880E-04
2006 1.3464E-01 | 1.3582E-01 1.3552E-01 1.9774E-04 9.8857E-06 1.1384E-04 8.8957E-04 2.6644E-04 2.6642E-04
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Table 6-3 CALPOST Results for 2002
Coordinates
Receptor |UTM Longitude,| UTM Latitude, Year, Day,
Species Grid Node X (km) Y (km) Peak Value Ending Time Rank | Averaging Period

CYV_PTF 276 308.626 5158.416 4.6767E+01 pg/m’ (2002,304,0100) 1 1 hour
292 308.43 5158.524 1.9692E+01 pg/m® (2002,037,0700) 2 1 hour

202 308.408 5158.025 2.6576E-01 pg/m® - 1 8760 hour

CYP1_PTF 276 308.626 5158.416 4.6850E+01 pg/m? (2002,304,0100) 1 1 hour
292 308.43 5158.524 1.9708E+01 pg/m® (2002,037,0700) 2 1 hour

202 308.408 5158.025 2.6660E-01 pg/m° - 1 8760 hour

CYP25_PTF 276 308.626 5158.416 4.6827E+01 pg/m’ (2002,304,0100) 1 1 hour
292 308.43 5158.524 1.9704E+01 pg/m® (2002,037,0700) 2 1 hour

202 308.408 5158.025 2.6639E-01 pg/m® - 1 8760 hour

é DYDV_PTF 276 308.626 5158.416 3.4469E-02 pg/m%/sec (2002,304,0100) 1 1 hour
2 378 307.749 5158.956 1.7158E-02 ug/m?/sec (2002,230,1100) 2 1 hour
._% 202 308.408 5158.025 3.3118E-04 pg/m%/sec - 1 8760 hour
E‘ DYDP1_PTF 276 308.626 5158.416 1.9868E-03 ug/m?/sec (2002,304,0100) 1 1 hour
E 292 308.43 5158.524 8.5583E-04 pg/m%/sec (2002,037,0700) 2 1 hour
= 202 308.408 5158.025 2.5083E-05 pg/m%/sec - 1 8760 hour
fsj DYDP25_PTF 336 308.539 5158.721 3.6788E-02 pg/m%sec (2002,361,1300) 1 1 hour
S 362 308.644 5158.815 2.4706E-02 pg/m%/sec (2002,361,1400) 2 1 hour
g 202 308.408 5158.025 7.5509E-05 pg/m%/sec - 1 8760 hour
DYWV_PTF 184 308.404 5157.925 1.9690E+00 ug/m?/sec (2002,360,2300) 1 1 hour
203 308.508 5158.021 7.0616E-01 pg/m%sec (2002,363,0000) 2 1 hour

202 308.408 5158.025 7.2579E-04 pg/m%/sec - 1 8760 hour

DYWP1_PTF 184 308.404 5157.925 6.3930E-01 pg/m%/sec (2002,360,2300) 1 1 hour
203 308.508 5158.021 2.1245E-01 pg/m%/sec (2002,363,0000) 2 1 hour

202 308.408 5158.025 2.1827E-04 pg/m%/sec - 1 8760 hour

DYWP25_PTF 184 308.404 5157.925 6.3930E-01 pg/m%/sec (2002,360,2300) 1 1 hour
203 308.508 5158.021 2.1245E-01 pg/m%/sec (2002,363,0000) 2 1 hour

202 308.408 5158.025 2.1826E-04 pg/m%/sec - 1 8760 hour
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Table 6-3 CALPOST Results for 2002
Coordinates
Receptor |UTM Longitude,| UTM Latitude, Year, Day,
Species Grid Node X (km) Y (km) Peak Value Ending Time Rank | Averaging Period

CYV_LAW 297 308.93 5158.502 2.1624E+01 pg/m’ (2002,138,2000) 1 1 hour
220 308.413 5158.125 1.2744E+01 pg/m® (2002,266,2100) 2 1 hour

184 308.404 5157.925 2.5386E-01 pg/m° - 1 8760 hour

CYP1_LAW 297 308.93 5158.502 2.1643E+01 pg/m’ (2002,138,2000) 1 1 hour
220 308.413 5158.125 1.2748E+01 pg/m® (2002,266,2100) 2 1 hour

184 308.404 5157.925 2.5474E-01 pg/m® - 1 8760 hour

CYP25_LAW 297 308.93 5158.502 2.1639E+01 pg/m? (2002,138,2000) 1 1 hour
220 308.413 5158.125 1.2747E+01 pg/m® (2002,266,2100) 2 1 hour

184 308.404 5157.925 2.5451E-01 pg/m® - 1 8760 hour

DYDV_LAW 236 307.518 5158.265 2.1319E-02 pg/m*/sec (2002,192,1200) 1 1 hour

§ 353 307.744 5158.855 1.5307E-02 ug/m?/sec (2002,241,1300) 2 1 hour
3 184 308.404 5157.925 3.2009E-04 pg/m%/sec - 1 8760 hour
._% DYDP1_LAW 297 308.93 5158.502 1.0128E-03 ug/m?/sec (2002,138,2000) 1 1 hour
E‘ 220 308.413 5158.125 5.9138E-04 pg/m%/sec (2002,266,2100) 2 1 hour
E 184 308.404 5157.925 2.3939E-05 pg/m%/sec - 1 8760 hour
= DYDP25_LAW 185 308.504 5157.92 2.2415E-02 pg/m*/sec (2002,209,1700) 1 1 hour
ﬁ 184 308.404 5157.925 1.6629E-02 ug/m?/sec (2002,209,1700) 2 1 hour
184 308.404 5157.925 7.3601E-05 pg/m%/sec - 1 8760 hour

DYWV_LAW 24 309.172 5157.19 1.9714E+00 ug/m?/sec (2002,348,0600) 1 1 hour

184 308.404 5157.925 9.5367E-01 pg/m%/sec (2002,348,0600) 2 1 hour

184 308.404 5157.925 8.2945E-04 pg/m%/sec - 1 8760 hour

DYWP1_LAW 24 309.172 5157.19 6.6734E-01 pg/m%/sec (2002,348,0600) 1 1 hour

184 308.404 5157.925 3.0465E-01 pg/m%/sec (2002,348,0600) 2 1 hour

184 308.404 5157.925 2.5264E-04 pg/m%/sec - 1 8760 hour

DYWP25_LAW 24 309.172 5157.19 6.6734E-01 pg/m%/sec (2002,348,0600) 1 1 hour

184 308.404 5157.925 3.0465E-01 pg/m%/sec (2002,348,0600) 2 1 hour

184 308.404 5157.925 2.5264E-04 pg/m%/sec - 1 8760 hour
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Table 6-3 CALPOST Results for 2002
Coordinates
Receptor |UTM Longitude,| UTM Latitude, Year, Day,
Species Grid Node X (km) Y (km) Peak Value Ending Time Rank | Averaging Period

CYV_HLW 260 308.821 5158.308 3.4034E+01 pg/m’ (2002,170,2200) 1 1 hour
327 307.64 5158.759 1.3810E+01 pg/m® (2002,243,1100) 2 1 hour

84 307.687 5157.557 1.4160E-01 pg/m® - 1 8760 hour

CYP1_HLW 260 308.821 5158.308 3.4077E+01 pg/m? (2002,170,2200) 1 1 hour
327 307.64 5158.759 1.3838E+01 pg/m® (2002,243,1100) 2 1 hour

84 307.687 5157.557 1.4267E-01 pg/m® - 1 8760 hour

CYP25_HLW 260 308.821 5158.308 3.4067E+01 pg/m? (2002,170,2200) 1 1 hour
327 307.64 5158.759 1.3835E+01 pg/m® (2002,243,1100) 2 1 hour

84 307.687 5157.557 1.4240E-01 pg/m® - 1 8760 hour

DYDV_HLW 234 307.318 5158.273 2.6271E-02 pg/m*/sec (2002,192,1200) 1 1 hour

§ 327 307.64 5158.759 2.2044E-02 pg/m%/sec (2002,243,1100) 2 1 hour
3 84 307.687 5157.557 2.0850E-04 pg/m%/sec - 1 8760 hour
._% DYDP1_HLW 260 308.821 5158.308 1.4533E-03 ug/m?/sec (2002,170,2200) 1 1 hour
g‘ 134 307.696 5157.756 8.6718E-04 pg/m%/sec (2002,239,1600) 2 1 hour
e 109 307.691 5157.656 1.0648E-05 pg/m?/sec - 1 8760 hour
; DYDP25_HLW 336 308.539 5158.721 7.0759E-02 pg/m%/sec (2002,361,1300) 1 1 hour
T 336 308.539 5158.721 5.0199E-02 pg/m%/sec (2002,361,1400) 2 1 hour
117 308.49 5157.621 3.9281E-05 pg/m%/sec - 1 8760 hour

DYWV_HLW 165 308.299 5157.83 1.6758E+00 ug/m?/sec (2002,360,2300) 1 1 hour

165 308.299 5157.83 7.7011E-01 pg/m%/sec (2002,363,0100) 2 1 hour

165 308.299 5157.83 7.0053E-04 pg/m%/sec - 1 8760 hour

DYWP1_HLW 165 308.299 5157.83 5.4480E-01 pg/m%/sec (2002,360,2300) 1 1 hour

165 308.299 5157.83 2.3199E-01 pg/m%/sec (2002,363,0100) 2 1 hour

165 308.299 5157.83 2.1429E-04 pg/m%/sec - 1 8760 hour

DYWP25_HLW 165 308.299 5157.83 5.4479E-01 pg/m%/sec (2002,360,2300) 1 1 hour

165 308.299 5157.83 2.3199E-01 pg/m%sec (2002,363,0100) 2 1 hour

165 308.299 5157.83 2.1429E-04 pg/m%/sec - 1 8760 hour
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Table 6-4 CALPOST Results for 2003
Coordinates
Receptor |UTM Longitude,| UTM Latitude, Year, Day,
Species Grid Node X (km) Y (km) PeakValue Ending Time Rank | Averaging Period

CYV_PTF 201 307.609 5158.061 3.0985E+01 pg/m’ (2003,099,2100) 1 1 hour
108 307.591 5157.661 1.9998E+01 pg/m® (2003,099,2200) 2 1 hour

202 308.408 5158.025 2.5750E-01 pg/m® - 1 8760 hour

CYP1_PTF 201 307.609 5158.061 3.0994E+01 pg/m? (2003,099,2100) 1 1 hour
108 307.591 5157.661 2.0011E+01 pg/m? (2003,099,2200) 2 1 hour

202 308.408 5158.025 2.5839E-01 pg/m® - 1 8760 hour

CYP25_PTF 201 307.609 5158.061 3.0992E+01 pg/m? (2003,099,2100) 1 1 hour
108 307.591 5157.661 2.0008E+01 pg/m? (2003,099,2200) 2 1 hour

202 308.408 5158.025 2.5820E-01 pg/m® - 1 8760 hour

é DYDV_PTF 201 307.609 5158.061 2.5112E-02 pg/m%/sec (2003,099,2100) 1 1 hour
2 379 307.849 5158.951 1.4824E-02 ug/m?/sec (2003,195,1300) 2 1 hour
._% 202 308.408 5158.025 3.0916E-04 pg/m%/sec - 1 8760 hour
E‘ DYDP1_PTF 201 307.609 5158.061 1.3156E-03 ug/m?/sec (2003,099,2100) 1 1 hour
E 108 307.591 5157.661 8.4822E-04 pg/m%/sec (2003,099,2200) 2 1 hour
= 202 308.408 5158.025 2.2498E-05 pg/m%/sec - 1 8760 hour
fsj DYDP25_PTF 311 308.535 5158.621 3.9983E-02 pg/m%/sec (2003,301,1600) 1 1 hour
S 311 308.535 5158.621 3.0581E-02 pg/m%/sec (2003,301,1300) 2 1 hour
g 202 308.408 5158.025 6.4650E-05 pg/m%/sec - 1 8760 hour
DYWV_PTF 220 308.413 5158.125 1.6278E+00 ug/m?/sec (2003,347,0600) 1 1 hour

162 308 5157.842 8.1755E-01 pg/m%/sec (2003,012,0500) 2 1 hour

202 308.408 5158.025 9.2657E-04 pg/m%/sec - 1 8760 hour

DYWP1_PTF 220 308.413 5158.125 4.9028E-01 pg/m?/sec (2003,347,0600) 1 1 hour

162 308 5157.842 2.5018E-01 pg/m%/sec (2003,012,0500) 2 1 hour

202 308.408 5158.025 2.7941E-04 pg/m%/sec - 1 8760 hour

DYWP25_PTF 220 308.413 5158.125 4.9027E-01 pg/m?/sec (2003,347,0600) 1 1 hour

162 308 5157.842 2.5017E-01 pg/m%/sec (2003,012,0500) 2 1 hour

202 308.408 5158.025 2.7940E-04 pg/m%/sec - 1 8760 hour
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Table 6-4 CALPOST Results for 2003
Coordinates
Receptor |UTM Longitude,| UTM Latitude, Year, Day,
Species Grid Node X (km) Y (km) PeakValue Ending Time Rank | Averaging Period

CYV_LAW 176 306.905 5157.992 1.4962E+01 pg/m® (2003,279,0800) 1 1 hour

20 308.772 5157.208 1.0427E+01 pg/m® (2003,233,0700) 2 1 hour

184 308.404 5157.925 2.5808E-01 pg/m° - 1 8760 hour

CYP1_LAW 176 306.905 5157.992 1.4998E+01 pg/m® (2003,279,0800) 1 1 hour

20 308.772 5157.208 1.0453E+01 pg/m® (2003,233,0700) 2 1 hour

184 308.404 5157.925 2.5903E-01 pg/m° - 1 8760 hour

CYP25_LAW 176 306.905 5157.992 1.4993E+01 pg/m® (2003,279,0800) 1 1 hour

20 308.772 5157.208 1.0449E+01 pg/m® (2003,233,0700) 2 1 hour

184 308.404 5157.925 2.5884E-01 pg/m® - 1 8760 hour

DYDV_LAW 176 306.905 5157.992 1.8430E-02 ug/m?/sec (2003,279,0800) 1 1 hour

§ 356 308.044 5158.842 1.5019E-02 ug/m?/sec (2003,203,0900) 2 1 hour
3 184 308.404 5157.925 3.1395E-04 pg/m%/sec - 1 8760 hour
._% DYDP1_LAW 176 306.905 5157.992 7.8704E-04 pg/m%/sec (2003,279,0800) 1 1 hour
g‘ 184 308.404 5157.925 5.4267E-04 pg/m%/sec (2003,231,1400) 2 1 hour
e 184 308.404 5157.925 2.2240E-05 pg/m?/sec - 1 8760 hour
; DYDP25_LAW 274 308.426 5158.424 2.2826E-02 pg/m%/sec (2003,301,1600) 1 1 hour
ﬁ 274 308.426 5158.424 1.7903E-02 ug/m?/sec (2003,301,1300) 2 1 hour
184 308.404 5157.925 6.3316E-05 pg/m%/sec - 1 8760 hour

DYWV_LAW 273 307.627 5158.46 1.9035E+00 ug/m?/sec (2003,012,0700) 1 1 hour

184 308.404 5157.925 9.3067E-01 pg/m%sec (2003,030,1500) 2 1 hour

184 308.404 5157.925 1.0519E-03 ug/m?/sec - 1 8760 hour

DYWP1_LAW 290 307.531 5158.564 6.0717E-01 pg/m%/sec (2003,012,0700) 1 1 hour

161 307.9 5157.848 2.9172E-01 pg/m%/sec (2003,012,0600) 2 1 hour

184 308.404 5157.925 3.1752E-04 pg/m%/sec - 1 8760 hour

DYWP25_LAW 290 307.531 5158.564 6.0717E-01 pg/m%sec (2003,012,0700) 1 1 hour

161 307.9 5157.848 2.9172E-01 pg/m%/sec (2003,012,0600) 2 1 hour

184 308.404 5157.925 3.1751E-04 pg/m%/sec - 1 8760 hour
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Receptor |UTM Longitude,| UTM Latitude, Year, Day,
Species Grid Node X (km) Y (km) PeakValue Ending Time Rank | Averaging Period

CYV_HLW 183 307.605 5157.96 3.8615E+01 pg/m’ (2003,305,2100) 1 1 hour
231 307.018 5158.287 1.7422E+01 pg/m® (2003,355,0000) 2 1 hour

133 307.596 5157.76 1.2555E-01 pg/m® - 1 8760 hour

CYP1_HLW 183 307.605 5157.96 3.8619E+01 pg/m’ (2003,305,2100) 1 1 hour
231 307.018 5158.287 1.7545E+01 pg/m® (2003,355,0000) 2 1 hour

133 307.596 5157.76 1.2645E-01 pg/m® - 1 8760 hour

CYP25_HLW 183 307.605 5157.96 3.8618E+01 pg/m’ (2003,305,2100) 1 1 hour
231 307.018 5158.287 1.7540E+01 pg/m® (2003,355,0000) 2 1 hour

133 307.596 5157.76 1.2623E-01 pg/m® - 1 8760 hour

DYDV_HLW 183 307.605 5157.96 3.1231E-02 pg/m%/sec (2003,305,2100) 1 1 hour

§ 134 307.696 5157.756 2.1128E-02 pg/m%/sec (2003,199,1100) 2 1 hour
3 133 307.596 5157.76 1.8678E-04 ug/m?/sec - 1 8760 hour
._% DYDP1_HLW 183 307.605 5157.96 1.7881E-03 ug/m?/sec (2003,305,2100) 1 1 hour
g‘ 158 307.6 5157.86 9.2032E-04 pg/m%/sec (2003,213,1500) 2 1 hour
e 292 308.43 5158.524 1.0034E-05 pg/m%/sec - 1 8760 hour
; DYDP25_HLW 292 308.43 5158.524 7.2302E-02 pg/m%/sec (2003,301,1600) 1 1 hour
T 292 308.43 5158.524 5.6464E-02 pg/m%/sec (2003,301,1300) 2 1 hour
292 308.43 5158.524 6.3830E-05 pg/m%/sec - 1 8760 hour

DYWV_HLW 255 307.622 5158.36 2.9937E+00 pg/m%/sec (2003,012,0700) 1 1 hour

159 307.7 5157.856 6.6846E-01 pg/m%sec (2003,001,1400) 2 1 hour

165 308.299 5157.83 7.6876E-04 pg/m%/sec - 1 8760 hour

DYWP1_HLW 158 307.6 5157.86 9.3154E-01 pg/m%sec (2003,012,0600) 1 1 hour

159 307.7 5157.856 2.0571E-01 pg/m%/sec (2003,001,1400) 2 1 hour

165 308.299 5157.83 2.3179E-04 pg/m%/sec - 1 8760 hour

DYWP25_HLW 158 307.6 5157.86 9.3154E-01 pg/m%/sec (2003,012,0600) 1 1 hour

159 307.7 5157.856 2.0571E-01 pg/m%sec (2003,001,1400) 2 1 hour

165 308.299 5157.83 2.3177E-04 pg/m%/sec - 1 8760 hour
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Receptor |UTM Longitude,| UTM Latitude, Year, Day,
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CYV_PTF 162 308 5157.842 2.3724E+01 pg/m? (2004,174,2100) 1 1 hour

162 308 5157.842 1.2972E+01 pg/m® (2004,041,0300) 2 1 hour

202 308.408 5158.025 2.3328E-01 pg/m® - 1 8760 hour

CYP1_PTF 162 308 5157.842 2.3735E+01 pg/m? (2004,174,2100) 1 1 hour

162 308 5157.842 1.2980E+01 pg/m® (2004,041,0300) 2 1 hour

202 308.408 5158.025 2.3434E-01 pg/m® - 1 8760 hour

CYP25_PTF 162 308 5157.842 2.3733E+01 pg/m’ (2004,174,2100) 1 1 hour

162 308 5157.842 1.2978E+01 pg/m® (2004,041,0300) 2 1 hour

202 308.408 5158.025 2.3405E-01 pg/m® - 1 8760 hour

é DYDV_PTF 122 308.99 5157.599 1.8912E-02 ug/m?/sec (2004,299,2200) 1 1 hour
2 184 308.404 5157.925 1.5154E-02 ug/m?/sec (2004,215,1100) 2 1 hour
._% 202 308.408 5158.025 2.8159E-04 pg/m%/sec - 1 8760 hour
E‘ DYDP1_PTF 122 308.99 5157.599 1.0781E-03 ug/m?/sec (2004,299,2200) 1 1 hour
E 162 308 5157.842 6.1732E-04 pg/m%/sec (2004,041,0300) 2 1 hour
= 202 308.408 5158.025 2.0545E-05 pg/m%/sec - 1 8760 hour
fsj DYDP25_PTF 222 308.613 5158.117 6.2949E-02 pg/m%/sec (2004,118,1600) 1 1 hour
S 238 308.417 5158.225 4.9734E-02 pg/m?/sec (2004,118,1700) 2 1 hour
g 202 308.408 5158.025 6.1829E-05 pg/m%/sec - 1 8760 hour
DYWV_PTF 290 307.531 5158.564 1.3777E+00 ug/m?/sec (2004,063,1000) 1 1 hour
290 307.531 5158.564 1.1616E+00 ug/m?/sec (2004,160,0700) 2 1 hour

184 308.404 5157.925 4.6184E-04 pg/m?/sec - 1 8760 hour

DYWP1_PTF 290 307.531 5158.564 4.3028E-01 pg/m?/sec (2004,063,1000) 1 1 hour
290 307.531 5158.564 3.5748E-01 pg/m%/sec (2004,160,0700) 2 1 hour

184 308.404 5157.925 1.3739E-04 ug/m?/sec - 1 8760 hour

DYWP25_PTF 290 307.531 5158.564 4.3028E-01 pg/m?/sec (2004,063,1000) 1 1 hour
290 307.531 5158.564 3.5748E-01 pg/m%sec (2004,160,0700) 2 1 hour

184 308.404 5157.925 1.3739E-04 ug/m?/sec - 1 8760 hour
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CYV_LAW 124 309.19 5157.589 1.5662E+01 pg/m® (2004,174,2300) 1 1 hour
167 308.499 5157.82 1.2758E+01 pg/m® (2004,215,1100) 2 1 hour

184 308.404 5157.925 2.3419E-01 pg/m® - 1 8760 hour

CYP1_LAW 124 309.19 5157.589 1.5678E+01 pg/m® (2004,174,2300) 1 1 hour
167 308.499 5157.82 1.2785E+01 pg/m® (2004,215,1100) 2 1 hour

184 308.404 5157.925 2.3540E-01 pg/m® - 1 8760 hour

CYP25_LAW 124 309.19 5157.589 1.5674E+01 pg/m® (2004,174,2300) 1 1 hour
167 308.499 5157.82 1.2782E+01 pg/m® (2004,215,1100) 2 1 hour

184 308.404 5157.925 2.3506E-01 pg/m® - 1 8760 hour

DYDV_LAW 166 308.399 5157.826 2.4158E-02 pg/m%/sec (2004,206,1300) 1 1 hour

§ 167 308.499 5157.82 2.0669E-02 pg/m%/sec (2004,215,1100) 2 1 hour
3 184 308.404 5157.925 2.8429E-04 pg/m%/sec - 1 8760 hour
._% DYDP1_LAW 166 308.399 5157.826 7.8586E-04 pg/m*/sec (2004,206,1300) 1 1 hour
E‘ 167 308.499 5157.82 6.7678E-04 pg/m%/sec (2004,215,1100) 2 1 hour
E 184 308.404 5157.925 2.0298E-05 pg/m%/sec - 1 8760 hour
= DYDP25_LAW 204 308.608 5158.017 3.8126E-02 pg/m%/sec (2004,118,1600) 1 1 hour
ﬁ 338 308.739 5158.711 2.6109E-02 pg/m%/sec (2004,030,0600) 2 1 hour
184 308.404 5157.925 5.9719E-05 pg/m%/sec - 1 8760 hour

DYWV_LAW 272 307.527 5158.464 1.3995E+00 ug/m?/sec (2004,063,1000) 1 1 hour

272 307.527 5158.464 1.0668E+00 ug/m?/sec (2004,160,0700) 2 1 hour

184 308.404 5157.925 4.9423E-04 pg/m?/sec - 1 8760 hour

DYWP1_LAW 272 307.527 5158.464 4.3977E-01 pg/m?/sec (2004,063,1000) 1 1 hour

272 307.527 5158.464 3.2967E-01 pg/m%/sec (2004,160,0700) 2 1 hour

184 308.404 5157.925 1.4656E-04 ug/m?/sec - 1 8760 hour

DYWP25_LAW 272 307.527 5158.464 4.3976E-01 pg/m?/sec (2004,063,1000) 1 1 hour

272 307.527 5158.464 3.2967E-01 pg/m%/sec (2004,160,0700) 2 1 hour

184 308.404 5157.925 1.4655E-04 ug/m?/sec - 1 8760 hour
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CYV_HLW 512 308.67 5159.415 2.2257E+01 pg/m? (2004,320,1200) 1 1 hour
156 307.4 5157.87 1.3765E+01 pg/m® (2004,203,0900) 2 1 hour

83 307.587 5157.561 1.3259E-01 pg/m® - 1 8760 hour

CYP1_HLW 512 308.67 5159.415 2.2343E+01 pg/m’ (2004,320,1200) 1 1 hour
156 307.4 5157.87 1.3783E+01 pg/m® (2004,203,0900) 2 1 hour

83 307.587 5157.561 1.3405E-01 pg/m® - 1 8760 hour

CYP25_HLW 512 308.67 5159.415 2.2328E+01 pg/m’ (2004,320,1200) 1 1 hour
156 307.4 5157.87 1.3781E+01 pg/m® (2004,203,0900) 2 1 hour

83 307.587 5157.561 1.3365E-01 pg/m® - 1 8760 hour

DYDV_HLW 133 307.596 5157.76 2.6705E-02 pg/m*/sec (2004,177,0900) 1 1 hour

§ 109 307.691 5157.656 2.0682E-02 pg/m%/sec (2004,199,1200) 2 1 hour
3 108 307.591 5157.661 1.9927E-04 ug/m?/sec - 1 8760 hour
._% DYDP1_HLW 512 308.67 5159.415 1.0355E-03 ug/m?/sec (2004,320,1200) 1 1 hour
g‘ 133 307.596 5157.76 8.5815E-04 pg/m%/sec (2004,168,1700) 2 1 hour
e 108 307.591 5157.661 9.6311E-06 pg/m?/sec - 1 8760 hour
; DYDP25_HLW 292 308.43 5158.524 8.7665E-02 pg/m*/sec (2004,078,1300) 1 1 hour
T 310 308.435 5158.625 8.1470E-02 pg/m%/sec (2004,030,0600) 2 1 hour
292 308.43 5158.524 6.4843E-05 pg/m%/sec - 1 8760 hour

DYWV_HLW 237 307.618 5158.26 2.2177E+00 pg/m%/sec (2004,063,1000) 1 1 hour

237 307.618 5158.26 9.4079E-01 pg/m%sec (2004,160,1000) 2 1 hour

237 307.618 5158.26 6.1542E-04 pg/m%/sec - 1 8760 hour

DYWP1_HLW 237 307.618 5158.26 6.6777E-01 pg/m%/sec (2004,063,1000) 1 1 hour

237 307.618 5158.26 2.7943E-01 pg/m%/sec (2004,160,1000) 2 1 hour

237 307.618 5158.26 1.8423E-04 ug/m?/sec - 1 8760 hour

DYWP25_HLW 237 307.618 5158.26 6.6776E-01 pg/m%sec (2004,063,1000) 1 1 hour

237 307.618 5158.26 2.7943E-01 pg/m%/sec (2004,160,1000) 2 1 hour

237 307.618 5158.26 1.8422E-04 ug/m?/sec - 1 8760 hour
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Receptor |UTM Longitude,| UTM Latitude, Year, Day,
Species Grid Node X (km) Y (km) Peak Value Ending Time Rank | Averaging Period

CYV_PTF 330 307.94 5158.747 2.1409E+01 pg/m? (2005,064,0300) 1 1 hour
333 308.24 5158.733 1.4247E+01 pg/m? (2005,269,0500) 2 1 hour

202 308.408 5158.025 2.3848E-01 pg/m® - 1 8760 hour

CYP1_PTF 330 307.94 5158.747 2.1414E+01 pg/m? (2005,064,0300) 1 1 hour
333 308.24 5158.733 1.4250E+01 pg/m? (2005,269,0500) 2 1 hour

202 308.408 5158.025 2.3936E-01 pg/m® - 1 8760 hour

CYP25_PTF 330 307.94 5158.747 2.1413E+01 pg/m? (2005,064,0300) 1 1 hour
333 308.24 5158.733 1.4249E+01 pg/m? (2005,269,0500) 2 1 hour

202 308.408 5158.025 2.3913E-01 pg/m® - 1 8760 hour

§ DYDV_PTF 330 307.94 5158.747 2.1321E-02 pg/m%/sec (2005,064,0300) 1 1 hour
2 233 307.218 5158.278 1.3390E-02 ug/m?/sec (2005,238,0700) 2 1 hour
._% 202 308.408 5158.025 2.8622E-04 pg/m%/sec - 1 8760 hour
E‘ DYDP1_PTF 330 307.94 5158.747 1.2463E-03 ug/m?/sec (2005,064,0300) 1 1 hour
E 201 307.609 5158.061 6.3206E-04 pg/m%/sec (2005,117,1600) 2 1 hour
= 202 308.408 5158.025 2.1013E-05 pg/m%/sec - 1 8760 hour
E DYDP25_PTF 311 308.535 5158.621 5.4648E-02 pg/m%/sec (2005,075,1500) 1 1 hour
S 311 308.535 5158.621 3.0725E-02 pg/m%/sec (2005,075,1400) 2 1 hour
g 202 308.408 5158.025 5.7650E-05 pg/m%/sec - 1 8760 hour
DYWV_PTF 87 307.986 5157.543 1.747TAE+00 pg/m?/sec (2005,356,1500) 1 1 hour

238 308.417 5158.225 7.4656E-01 pg/m%/sec (2005,355,1800) 2 1 hour

202 308.408 5158.025 5.6770E-04 pg/m%/sec - 1 8760 hour

DYWP1_PTF 87 307.986 5157.543 5.5406E-01 pg/m%/sec (2005,356,1500) 1 1 hour
238 308.417 5158.225 2.5207E-01 pg/m%/sec (2005,355,1800) 2 1 hour

202 308.408 5158.025 1.7490E-04 ug/m?/sec - 1 8760 hour

DYWP25_PTF 87 307.986 5157.543 5.5406E-01 pg/m%/sec (2005,356,1500) 1 1 hour
238 308.417 5158.225 2.5206E-01 pg/m%/sec (2005,355,1800) 2 1 hour

202 308.408 5158.025 1.7489E-04 ug/m?/sec - 1 8760 hour
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CYV_LAW 279 308.926 5158.402 1.5692E+01 pg/m® (2005,338,1400) 1 1 hour
216 307.314 5158.173 1.0435E+01 pg/m® (2005,238,0700) 2 1 hour

184 308.404 5157.925 2.5497E-01 pg/m® - 1 8760 hour

CYP1_LAW 279 308.926 5158.402 1.5756E+01 pg/m® (2005,338,1400) 1 1 hour
216 307.314 5158.173 1.0453E+01 pg/m® (2005,238,0700) 2 1 hour

184 308.404 5157.925 2.5593E-01 pg/m® - 1 8760 hour

CYP25_LAW 279 308.926 5158.402 1.5745E+01 pg/m® (2005,338,1400) 1 1 hour
216 307.314 5158.173 1.0451E+01 pg/m® (2005,238,0700) 2 1 hour

184 308.404 5157.925 2.5567E-01 pg/m® - 1 8760 hour

DYDV_LAW 217 307.414 5158.169 2.3577E-02 pg/m%/sec (2005,221,1400) 1 1 hour

§ 216 307.314 5158.173 1.3057E-02 ug/m?/sec (2005,238,0700) 2 1 hour
3 184 308.404 5157.925 3.0660E-04 pg/m%/sec - 1 8760 hour
._% DYDP1_LAW 279 308.926 5158.402 7.7080E-04 pg/m*/sec (2005,338,1400) 1 1 hour
g‘ 216 307.314 5158.173 5.9037E-04 pg/m%/sec (2005,238,0700) 2 1 hour
e 184 308.404 5157.925 2.2566E-05 pg/m?/sec - 1 8760 hour
; DYDP25_LAW 274 308.426 5158.424 3.4251E-02 pg/m%/sec (2005,075,1500) 1 1 hour
ﬁ 274 308.426 5158.424 1.8557E-02 ug/m?/sec (2005,075,1400) 2 1 hour
184 308.404 5157.925 6.2573E-05 pg/m%/sec - 1 8760 hour

DYWV_LAW 221 308.513 5158.121 1.4461E+00 ug/m?/sec (2005,273,1700) 1 1 hour

202 308.408 5158.025 8.9080E-01 pg/m%/sec (2005,364,2100) 2 1 hour

202 308.408 5158.025 6.2200E-04 pg/m%/sec - 1 8760 hour

DYWP1_LAW 222 308.613 5158.117 4.6054E-01 pg/m?/sec (2005,273,1700) 1 1 hour

201 307.609 5158.061 2.6868E-01 pg/m%sec (2005,355,1600) 2 1 hour

202 308.408 5158.025 1.9249E-04 ug/m?/sec - 1 8760 hour

DYWP25_LAW 222 308.613 5158.117 4.6054E-01 pg/m?/sec (2005,273,1700) 1 1 hour

201 307.609 5158.061 2.6866E-01 pg/m%sec (2005,355,1600) 2 1 hour

202 308.408 5158.025 1.9248E-04 ug/m?/sec - 1 8760 hour
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CYV_HLW 159 307.7 5157.856 2.5660E+01 pg/m? (2005,248,1900) 1 1 hour

76 306.887 5157.591 1.5970E+01 pg/m® (2005,043,1100) 2 1 hour

108 307.591 5157.661 1.3170E-01 pg/m® - 1 8760 hour

CYP1_HLW 159 307.7 5157.856 2.5663E+01 pg/m’ (2005,248,1900) 1 1 hour

76 306.887 5157.591 1.6009E+01 pg/m® (2005,043,1100) 2 1 hour

108 307.591 5157.661 1.3285E-01 pg/m® - 1 8760 hour

CYP25_HLW 159 307.7 5157.856 2.5662E+01 pg/m’ (2005,248,1900) 1 1 hour

76 306.887 5157.591 1.6003E+01 pg/m® (2005,043,1100) 2 1 hour

108 307.591 5157.661 1.3255E-01 pg/m® - 1 8760 hour

DYDV_HLW 196 307.109 5158.083 2.6118E-02 pg/m%/sec (2005,238,0700) 1 1 hour

§ 197 307.209 5158.079 1.9571E-02 ug/m?/sec (2005,120,1100) 2 1 hour
3 108 307.591 5157.661 1.9151E-04 ug/m?/sec - 1 8760 hour
._% DYDP1_HLW 196 307.109 5158.083 1.1810E-03 ug/m?/sec (2005,238,0700) 1 1 hour
g‘ 159 307.7 5157.856 9.5508E-04 pg/m%/sec (2005,172,0700) 2 1 hour
e 108 307.591 5157.661 9.8720E-06 pg/m?/sec - 1 8760 hour
; DYDP25_HLW 292 308.43 5158.524 9.5631E-02 pg/m%/sec (2005,075,1500) 1 1 hour
T 292 308.43 5158.524 5.9780E-02 pg/m%/sec (2005,075,1400) 2 1 hour
292 308.43 5158.524 5.5735E-05 pg/m%/sec - 1 8760 hour

DYWV_HLW 183 307.605 5157.96 2.1647E+00 pg/m%/sec (2005,355,1900) 1 1 hour

164 308.2 5157.834 7.7918E-01 pg/m%sec (2005,355,1800) 2 1 hour

165 308.299 5157.83 5.1169E-04 pg/m%/sec - 1 8760 hour

DYWP1_HLW 183 307.605 5157.96 7.1410E-01 pg/m%/sec (2005,355,1900) 1 1 hour

164 308.2 5157.834 2.6174E-01 pg/m%/sec (2005,355,1800) 2 1 hour

165 308.299 5157.83 1.5880E-04 ug/m?/sec - 1 8760 hour

DYWP25_HLW 183 307.605 5157.96 7.1409E-01 pg/m%/sec (2005,355,1900) 1 1 hour

164 308.2 5157.834 2.6173E-01 pg/m%sec (2005,355,1800) 2 1 hour

165 308.299 5157.83 1.5880E-04 ug/m?/sec - 1 8760 hour
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Receptor |UTM Longitude,| UTM Latitude, Year, Day,
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CYV_PTF 109 307.691 5157.656 3.3268E+01 pg/m’ (2006,034,2200) 1 1 hour
162 308 5157.842 1.7415E+01 pg/m® (2006,244,0500) 2 1 hour

202 308.408 5158.025 2.3671E-01 pg/m® - 1 8760 hour

CYP1_PTF 109 307.691 5157.656 3.3359E+01 pg/m’ (2006,034,2200) 1 1 hour

162 308 5157.842 1.7420E+01 pg/m® (2006,244,0500) 2 1 hour

202 308.408 5158.025 2.3760E-01 pg/m° - 1 8760 hour

CYP25_PTF 109 307.691 5157.656 3.3338E+01 pg/m’ (2006,034,2200) 1 1 hour

162 308 5157.842 1.7419E+01 pg/m® (2006,244,0500) 2 1 hour

202 308.408 5158.025 2.3738E-01 pg/m® - 1 8760 hour

é DYDV_PTF 109 307.691 5157.656 3.1940E-02 pg/m*/sec (2006,034,2200) 1 1 hour
2 83 307.587 5157.561 1.3740E-02 ug/m?/sec (2006,269,0800) 2 1 hour
._% 202 308.408 5158.025 2.8134E-04 pg/m%/sec - 1 8760 hour
E‘ DYDP1_PTF 109 307.691 5157.656 1.8334E-03 ug/m?/sec (2006,034,2200) 1 1 hour
E 162 308 5157.842 7.6520E-04 pg/m%/sec (2006,244,0500) 2 1 hour
= 202 308.408 5158.025 2.0882E-05 pg/m%/sec - 1 8760 hour
fsj DYDP25_PTF 335 308.439 5158.725 1.0961E-01 ug/m?/sec (2006,349,0100) 1 1 hour
S 335 308.439 5158.725 1.0773E-01 ug/m?/sec (2006,349,0200) 2 1 hour
g 202 308.408 5158.025 7.0356E-05 pg/m%/sec - 1 8760 hour
DYWV_PTF 256 308.422 5158.325 1.9841E+00 ug/m?/sec (2006,288,1400) 1 1 hour
256 308.422 5158.325 1.9508E+00 ug/m?/sec (2006,153,0800) 2 1 hour

220 308.413 5158.125 6.9477E-04 pg/m%/sec - 1 8760 hour

DYWP1_PTF 256 308.422 5158.325 6.4188E-01 pg/m%/sec (2006,288,1400) 1 1 hour
256 308.422 5158.325 6.2450E-01 pg/m%/sec (2006,153,0800) 2 1 hour

256 308.422 5158.325 2.1803E-04 pg/m%/sec - 1 8760 hour

DYWP25_PTF 256 308.422 5158.325 6.4188E-01 pg/m%/sec (2006,288,1400) 1 1 hour
256 308.422 5158.325 6.2450E-01 pg/m%/sec (2006,153,0800) 2 1 hour

256 308.422 5158.325 2.1802E-04 pg/m%/sec - 1 8760 hour
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Table 6-7 CALPOST Results for 2006
Coordinates
Receptor |UTM Longitude,| UTM Latitude, Year, Day,
Species Grid Node X (km) Y (km) Peak Value Ending Time Rank | Averaging Period

CYV_LAW 13 308.073 5157.239 3.3495E+01 pg/m’ (2006,034,2200) 1 1 hour
279 308.926 5158.402 1.5803E+01 pg/m® (2006,246,2300) 2 1 hour

184 308.404 5157.925 2.4428E-01 pg/m® - 1 8760 hour

CYP1_LAW 13 308.073 5157.239 3.3571E+01 pg/m’ (2006,034,2200) 1 1 hour
279 308.926 5158.402 1.5818E+01 pg/m® (2006,246,2300) 2 1 hour

184 308.404 5157.925 2.4526E-01 pg/m® - 1 8760 hour

CYP25_LAW 13 308.073 5157.239 3.3553E+01 pg/m’ (2006,034,2200) 1 1 hour
279 308.926 5158.402 1.5815E+01 pg/m® (2006,246,2300) 2 1 hour

184 308.404 5157.925 2.4502E-01 pg/m® - 1 8760 hour

DYDV_LAW 13 308.073 5157.239 2.8795E-02 pg/m%/sec (2006,034,2200) 1 1 hour

§ 114 308.191 5157.634 1.6977E-02 ug/m?/sec (2006,203,1000) 2 1 hour
3 184 308.404 5157.925 2.9392E-04 pg/m%/sec - 1 8760 hour
._% DYDP1_LAW 13 308.073 5157.239 1.6413E-03 ug/m?/sec (2006,034,2200) 1 1 hour
g‘ 114 308.191 5157.634 7.1023E-04 pg/m%/sec (2006,335,1100) 2 1 hour
e 184 308.404 5157.925 2.1365E-05 pg/m?/sec - 1 8760 hour
; DYDP25_LAW 293 308.53 5158.521 4.3526E-02 pg/m?/sec (2006,348,2300) 1 1 hour
ﬁ 274 308.426 5158.424 3.5958E-02 pg/m%/sec (2006,317,0400) 2 1 hour
184 308.404 5157.925 6.8116E-05 pg/m%/sec - 1 8760 hour

DYWV_LAW 238 308.417 5158.225 2.2547E+00 pg/m%/sec (2006,288,1400) 1 1 hour

238 308.417 5158.225 2.0944E+00 pg/m%/sec (2006,153,0800) 2 1 hour

202 308.408 5158.025 8.5814E-04 pg/m%/sec - 1 8760 hour

DYWP1_LAW 238 308.417 5158.225 7.2161E-01 pg/m%/sec (2006,288,1400) 1 1 hour
238 308.417 5158.225 6.6404E-01 pg/m%/sec (2006,153,0800) 2 1 hour

202 308.408 5158.025 2.5661E-04 pg/m%/sec - 1 8760 hour

DYWP25_LAW 238 308.417 5158.225 7.2161E-01 pg/m%/sec (2006,288,1400) 1 1 hour
238 308.417 5158.225 6.6404E-01 pg/m%/sec (2006,153,0800) 2 1 hour

202 308.408 5158.025 2.5660E-04 pg/m%/sec - 1 8760 hour
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Table 6-7 CALPOST Results for 2006
Coordinates
Receptor |UTM Longitude,| UTM Latitude, Year, Day,
Species Grid Node X (km) Y (km) Peak Value Ending Time Rank | Averaging Period

CYV_HLW 162 308 5157.842 2.5239E+01 pg/m? (2006,244,0500) 1 1 hour
248 306.923 5158.392 1.2737E+01 pg/m® (2006,357,1500) 2 1 hour

82 307.487 5157.565 1.3464E-01 pg/m® - 1 8760 hour

CYP1_HLW 162 308 5157.842 2.5247E+01 pg/m? (2006,244,0500) 1 1 hour
248 306.923 5158.392 1.2803E+01 pg/m® (2006,357,1500) 2 1 hour

82 307.487 5157.565 1.3582E-01 pg/m® - 1 8760 hour

CYP25_HLW 162 308 5157.842 2.5245E+01 pg/m’ (2006,244,0500) 1 1 hour
248 306.923 5158.392 1.2799E+01 pg/m® (2006,357,1500) 2 1 hour

82 307.487 5157.565 1.3552E-01 pg/m® - 1 8760 hour

DYDV_HLW 198 307.309 5158.074 2.9376E-02 pg/m%/sec (2006,210,1100) 1 1 hour

§ 215 307.214 5158.179 2.0253E-02 pg/m%/sec (2006,115,1100) 2 1 hour
3 108 307.591 5157.661 1.9774E-04 ug/m®/sec - 1 8760 hour
._% DYDP1_HLW 294 308.63 5158.516 1.1689E-03 ug/m?/sec (2006,355,1100) 1 1 hour
E‘ 201 307.609 5158.061 8.9934E-04 pg/m%/sec (2006,113,1500) 2 1 hour
E 133 307.596 5157.76 9.8857E-06 pg/m%/sec - 1 8760 hour
= DYDP25_HLW 336 308.539 5158.721 1.2457E-01 ug/m?/sec (2006,349,0000) 1 1 hour
T 335 308.439 5158.725 1.1994E-01 ug/m?/sec (2006,349,0100) 2 1 hour
292 308.43 5158.524 1.1384E-04 ug/m?/sec - 1 8760 hour

DYWV_HLW 218 307.513 5158.165 3.1026E+00 pg/m%/sec (2006,155,0200) 1 1 hour

273 307.627 5158.46 1.3019E+00 ug/m?/sec (2006,164,1300) 2 1 hour

273 307.627 5158.46 8.8957E-04 pg/m%/sec - 1 8760 hour

DYWP1_HLW 218 307.513 5158.165 9.7085E-01 pg/m%/sec (2006,155,0200) 1 1 hour

222 308.613 5158.117 4.1003E-01 pg/m?/sec (2006,153,0800) 2 1 hour

273 307.627 5158.46 2.6644E-04 pg/m%/sec - 1 8760 hour

DYWP25_HLW 218 307.513 5158.165 9.7085E-01 pg/m%/sec (2006,155,0200) 1 1 hour

222 308.613 5158.117 4.1003E-01 pg/m?/sec (2006,153,0800) 2 1 hour

273 307.627 5158.46 2.6642E-04 pg/m%/sec - 1 8760 hour
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Figure 6-1 Average Annual Air Concentration Predicted by CALPOST

CALPOST Results - Average Annual Concentrations
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Figure 6-2 Annual Average Dry Deposition Predicted by CALPOST

CALPOST Results - Average Annual Dry Depositions
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Figure 6-3 Average Annual Wet Deposition Predicted by CALPOST

CALPOST Results - Average Annual Wet Depositions
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Figure 6-4 Concentration Isopleths (in pg/m3) Predicted by CALPOST
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Figure 6-5 Dry and Wet Vapor Isopleths (in pg/m3/sec) Predicted by CALPOST
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Figure 6-6 Dry and Wet 1-Micron Particle Deposition Isopleths (in pg/m3/sec) Predicted by
CALPOST
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Figure 6-7 Dry and Wet 2.5-Micron Particle Deposition Isopleths (in pg/m3/sec) Predicted by
CALPOST
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Figure 6-8 Dry Particle Deposition Isopleths (in pg/m3/sec) Predicted by CALPOST for 1- and
2.5-Micron Particles
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Figure 6-9 Wet Particle Deposition Isopleths (in pg/m3/sec) Predicted by CALPOST for 1- and
2.5-Micron Particles

5180000

5170000

5160000

UTM Latitude (m)

5150000

5140000 ‘

300000 310000 320000
UTM Longitude (m)

() 1sopleth of Wet Particulate Deposition (1 micron)
(3 1sopleth of Wet Particulate Deposition (2.5 micron)

Page 79



24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

7 References

7.1  Project Documents

24590-CM-HC4-HKYM-00001-01-00002, Rev 00A, Modeling Verification and Methods Report, River
Protection Project, Hanford Tank Waste Treatment and Immobilization Plant

24590-HLW-3YD-30-00002, Rev 0, System Description for the Combined HLW Ventilation System
Description for Systems C1V, C2V, C3V, and C5V.

24590-HLW-3YD-HFP-00001, Rev 2, System Description for the HLW Concentrate Receipt and Melter
Feed Process System (HCP and HFP).

24590-HLW-3YD-HMP-00001, Rev 3, System Description for the HLW Melter Process System (HMP).

24590-HLW-3YD-HOP-00001, Rev 1, System Description for the HLW Melter Offgas Treatment Process
and Process Vessel Vent System (HOP and PVV Systems).

24590-HLW-3YD-PJV-00001, Rev 2, System Description for the HLW Pulse Jet Ventilation System
(System PJV).

24590-HLW-MVD-HFP-00010, Rev 6, Mechanical Systems Data Sheet: Plant Item No. 24590-HLW-
MV-HFP-VSL-00001, 24590-HLW-MV-HFP-VSL-00005 - HLW Melter 1 Feed Preparation Vessel HFP-
VSL-00001 & HLW Melter 2 Feed Preparation Vessel HFP-VSL-00005

24590-HLW-MVD-HFP-00011, Rev 6, Mechanical Systems Data Sheet: Plant Item No. 24590-HLW-
MV-HFP-VSL-00002, 24590-HLW-MV-HFP-VSL-00006 - HLW Melter 1 Feed Vessel HFP-VSL-00002
& HLW Melter 2 Feed Vessel HFP-VSL-00006

24590-HLW-MVD-HOP-00015, Rev 2, Mechanical Data Sheet: Plant Item No. 24590-HLW-MV-HOP-
ADBR-00001A, 24590-HLW-MV-HOP-ADBR-00001B - Activated Carbon Adsorber for Mercury
Abatement

24590-LAW-3YD-20-00003, Rev 1, System Description for the LAW Ventilation Systems C1V, C2V,
C3V, and C5V.

24590-LAW-3YD-LCP-00001, Rev 2, System Description for the LAW Concentrate Receipt Process
System (LCP).

24590-LAW-3YD-LFP-00001, Rev 2, System Description for the Low-activity Waste Melter Feed
Process System (LFP).

24590-LAW-3YD-LMP-00001, Rev 2, System Description for the System LMP, Low Activity Waste
Melter.

24590-LAW-3YD-LOP-00001, Rev 2, System Description for the LAW Primary Offgas (LOP) and
Secondary Offgas/Vessel Vent (LVP) Systems.

Page 80



24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

24590-LAW-MVD-LCP-00004, Rev 2, Mechanical Data Sheet: Vessel, Plant Item No. 24590-LAW-MV-
LCP-VSL-00001 - LAW Concentrate Receipt Vessel

24590-LAW-MVD-LFP-00007, Rev 3, Mechanical Data Sheet: Vessel, Plant Item No. 24590-LAW-LFP-
VSL-00002 - Melter 1 Feed Vessel

24590-LAW-MVD-LFP-00010, Rev 3, Mechanical Data Sheet: Vessel, Plant Item No. 24590-LAW-LFP-
VSL-00001 - Melter 1 Feed Prep Vessel

24590-LAW-MVD-LVP-00003, Rev 3, Mechanical Data Sheet: Vessel, Plant Item No. 24590-LAW-MV-
LVP-ADBR-00001A, 24590-LAW-MV-LVP-ADBR-00001B - Activated Carbon Adsorber for Mercury
Abatement (LVP-SKID-00001)

24590-PTF-3YD-10-00001, Rev 0, System Description for the Pretreatment Plant Ventilation Systems
C1vV, C2V, C3V, and C5V.

24590-PTF-3YD-CXP-00001, Rev 1, System Description for the Cesium lon Exchange Process- System
CXP.

24590-PTF-3YD-FEP-00001, Rev 1, System Description for the Waste Feed Evaporation Process (FEP).
24590-PTF-3YD-FRP-00001, Rev 1, System Description for the Waste Feed Receipt Process (FRP).

24590-PTF-3YD-HLP-00001, Rev 1, System Description for the HLW Lag Storage and Feed Blending
Process System (HLP).

24590-PTF-3YD-PJV-00001, Rev 0, System Description for the PTF Pulse Jet Ventilation System (PJV).

24590-PTF-3YD-PVP-00001, Rev 1, System Description for the Pretreatment Vessel Vent Process
System (PVP).

24590-PTF-3YD-PVV-00001, Rev 1, System Description for the Pretreatment Vessel Vent Exhaust
System (PVV).

24590-PTF-3YD-TLP-00001, Rev 1, System Description for the Treated LAW Evaporation Process
(TLP).

24590-PTF-3YD-UFP-00001, Rev 1, System Description for the Ultrafiltration Process System (UFP).

24590-PTF-MVD-FRP-00005, Rev 11, Mechanical Data Sheet: Vessel, Plant Item No. 24590-PTF-MV-
FRP-VSL-00002A - Waste Feed Receipt Vessel

24590-PTF-MVD-HLP-00006, Rev 7, Mechanical Data Sheet: Vessel, Plant Item No. 24590-PTF-MV-
HLP-VSL-00022 - HLW Feed Receipt Vessel

24590-PTF-MVD-HLP-00007, Rev 7, Mechanical Data Sheet: Vessel, Plant Item No. 24590-PTF-MV-
HLP-VSL-00027A - HLW Lag Storage Vessel

24590-PTF-MVD-PJV-00004, Rev 0, Mechanical Data Sheet: 24590-PTF-MV-PJV-DMST-00002A/B/C
- Demister

Page 81



24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

24590-WTP-HPC-M30T-00002, WTP Stack Parameters and Flow.

24590-WTP-RPT-ENS-03-006, Rev. 1, Environmental Risk Assessment Work Plan for the Hanford Tank
Waste Treatment and Immobilization Plant. (under development)

24590-WTP-RPT-ENV-01-009, Nonradioactive Air Emission Notice of Construction Permit Application
for the River Protection Project - Waste Treatment Plant.

24590-WTP-RPT-ENV-07-002, Rev 0, Constituents of Potential Concern for the WTP Air and
Dangerous Waste Permits. (under development)

24590-WTP-RPT-P0O-03-008, Rev 0, Integrated Emissions Baseline Report for the Hanford Tank Waste
and Immobilization Plant.

CCN 194345, meeting minutes, D. Blumenkranz (WTP) to C. Bowman (Ecology) and others, Modeling
Particle-bound Constituents in CalPuff, 25 June 2009.

7.2  Codes and Standards

None.

7.3  Other Documents

EPA. 1992. Procedure for Substituting Values for Missing NWS Meteorological Data for Use in
Regulatory Air Quality Models, Dennis Atkinson and Russel F. Lee. 7 July 1992.
(http://www.epa.gov/scram001/surface/missdata.txt). US Environmental Protection Agency,
Washington, DC.

EPA. 1999. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion
Facilities, EPA-530-D-99-001A). August 1999. US Environmental Protection Agency, Washington, DC.

EPA. 2005. Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities, EPA-
530-R-05-006. US Environmental Protection Agency, Washington, DC.

PNNL. 2005a. Hanford Site Climatological Summary 2004 with Historical Data, PNNL-15160. May
2005. Pacific Northwest National Laboratory, Richland, Washington.

PNNL. 2005b. Hanford Site Environmental Report for Calendar Year 2004, PNNL-15222. September
2005. Pacific Northwest National Laboratory, Richland, Washington.

WDOH. 2006a. Department of Health Radioactive Air Emissions Notice of Construction Approval for
Construction of (WTP) Pretreatment Plant, AIR 06-404, NOC ID 628, Emissions Unit ID 534.
April 2006. Washington State Department of Health, Olympia, Washington.

WDOH. 2006b. Department of Health Radioactive Air Emissions Notice of Construction Approval for

Construction of (WTP) HLW Vitrifaction Plant, AIR 06-401, NOC ID 625, Emissions Unit ID 551.
April 2006. Washington State Department of Health, Olympia, Washington.

Page 82



24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

WDOH. 2007. Department of Health Radioactive Air Emissions Notice of Construction Approval for
Construction of (WTP) LAW Vitirifcation Plant, AIR 07-601, NOC ID 627, Emissions Unit ID 547. June
2007. Washington State Department of Health, Olympia, Washington.

WAT7890008967, Dangerous Waste Portion of the Hanford Facility Resource Conservation and Recovery
Act Permit for the Treatment, Storage, and Disposal of Dangerous Waste, Part 111, Operating Unit 10,
“Waste Treatment and Immobilization Plant.” Washington State Department of Ecology, Olympia,
Washington.

Page 83



24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

Appendix A

WTP CALMET/CALPUFF Model Settings

Page A-i



24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

Appendix A
WTP CALMET/CALPUFF Model Settings

Table A-1 CALMET Settings

IWAQM Value or

Variable Description Default Value WTP Values
INPUT GROUP: 0 -- Input and Output File Names
Subgroup (a)
GEODAT Name of Geophysical data file GEO.DAT MAKEGEO.DAT
SRFDAT Name of Surface data file SURF.DAT SURF.DAT
CLDDAT Name of Cloud data file CLOUD.DAT not used
PRCDAT Name of Precipitation data file PRECIP.DAT PREC.DAT
WTDAT Name of CALMET output file WT.DAT not used
METLST Name of CALMET output file CALMET.LST calmet.Ist
METDAT Name of CALMET output data file CALMET.DAT calmet.dat
PACDAT Name of PAC output file PACOUT.DAT not used
LCFILES All file names will be converted to T = lower case T

lower case if LCFILES = T Otherwise, |[F=UPPER CASE

if LCFILES =F, file names will be

converted to UPPER CASE
NUSTA Number of upper air data sites No default 0
NOWSTA Number of overwater met stations No default 0
NM3D Number of MM4/MM5/3D.DAT files |No default 1
NIGF Number of IGF-CALMET.DAT files |No default 0
INPUT GROUP: 0 -- Input and Output File Names
Subgroup (b)
UPDAT Upper air files (one per station) UPNn.DAT UPNn.DAT
INPUT GROUP: 0 -- Input and Output File Names
Subgroup (c)
SEADAT Overwater station files SEA1.DAT 4007.DAT
INPUT GROUP: 0 -- Input and Output File Names
Subgroup (d)
M3DDAT MM4/MM5/3D.DAT files MM51.DAT path/filename (see below)
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IWAQM Value or

Variable Description Default Value WTP Values
Default Name  Type File Name (example using year 2006)
MM51.DAT input 1 ! M3DDAT = E:\MM5 data\2006\0106.dat
MM52.DAT input 2 ! M3DDAT = E:\\MM5 data\2006\0206.dat
MM53.DAT input 3 | M3DDAT = E:\MM5 data\2006\0306.dat
MM54.DAT input 4 1 M3DDAT = E:\MM5 data\2006\0406.dat
MM55.DAT input 5 | M3DDAT = E:\MM5 data\2006\0506.dat
MM56.DAT input 6 ! M3DDAT = E:\\MM5 data\2006\0606.dat
MM57.DAT input 7 ! M3DDAT = E:\\MMB5 data\2006\0706.dat
MM58.DAT input 8 ! M3DDAT = E:\MM5 data\2006\0806.dat
MM59.DAT input 9 ! M3DDAT = E:\MM5 data\2006\0906.dat
MM510.DAT  input 10! MS3DDAT = E:\MM5 data\2006\1006.dat
MM511.DAT  input 11! M3DDAT = E:\MM5 data\2006\1106.dat
MM512.DAT  input 121 M3DDAT = E:\MM5 data\2006\1206.dat
INPUT GROUP: 0 -- Input and Output File Names
Subgroup (e)
IGFDAT IGF-CALMET.DAT files IGFn.DAT CALMETO.DAT
INPUT GROUP: 0 -- Input and Output File Names
Subgroup (f)
DIADAT Other file names DIAG.DAT none specified
PRGDAT PROG.DAT
TSTPRT TEST.PRT
TSTOUT TEST.OUT
TSTKIN TEST.KIN
TSTFRD TEST.FRD
TSTSLP TEST.SLP
DCSTGD DCST.GRD
INPUT GROUP: 1 -- General run control parameters
IBYR Beginning year No default year
IBMO Beginning month No default 1
IBDY Beginning day No default 1
IBHR Beginning hour No default 1
IBTZ Base time zone No default 8
IRLG Length of run (hours) No default hours in the year
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Table A-1 CALMET Settings

24590-WTP-RPT-ENV-08-001, Rev 2

Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or
Variable Description Default Value WTP Values
IRTYPE Output file type to create (must be 1 for |1 1
CALPUFF)
LCALGRD Are w-components and temperature T T
needed?
ITEST Stop run after setup phase 2 2
MREG Test options specified to see if they No default 0
conform to regulatory values
INPUT GROUP: 2 -- Map Projection and Grid control parameters
PMAP Map Projection UTM UTM
FEAST False Easting and Northing (km) at the | 0.0 0.000
FNORTH projection origin 0.0 0.000
IUTMZN UTM zone (1 to 60) (Used only if No default 11
PMAP=UTM)
UTMHEM Hemisphere for UTM projection (Used |N N
only if PMAP=UTM)
RLATO Latitude and Longitude (decimal No default 46.085913N
degrees) of projection origin (Used
RLONO only if PMAP= TTM, LCC, PS, EM, or No default 120.130371W
LAZA)
XLATO Southwest grid cell latitude No default 30.0N
YLONO Southwest grid cell longitude No default 60.0N
DATUM Datum-region for output coordinates | WGS-84 WGS-84
NX Number of east-west grid cells No default 105
NY Number of north-south grid cells No default 105
DGRIDKM Grid spacing No default 1.
XORIGKM Southwest grid cell X coordinate No default 257.988
YORIGKM Southwest grid cell Y coordinate No default 5108.358
NZ Number of vertical layers No default 9
ZFACE Vertical cell face heights (NZ+1 No default 0., 20., 40., 80., 160.,
values) 320., 670., 1400., 2600.,
4000
INPUT GROUP: 3 -- Output Options
LSAVE Save met. data fields in an unformatted | T T
file?
IFORMO Format of unformatted file (1 for 1 1
CALPUFF)
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Table A-1 CALMET Settings

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or
Variable Description Default Value WTP Values
LPRINT Print met. fields F F
IPRINF Print interval (IPRINF) in hours 1 1
IUVOUT Specify which layers of U, V wind NZ*0 0,0000000H0,
component to print (IUVOUT(NZ)) 0
IWOUT Specify which levels of the W wind NZ*0 0,000000,0,H0,
component to print 0
ITOUT Specify which levels of the 3-D NZ*0 0,000000,0,H0,
temperature field to print 0
STABILITY Specify which meteorological fieldsto |0 0
USTAR print
MONIN
MIXHT
WSTAR
PRECIP
SENSHEAT
CONVZI
LDB Print input meteorological data and F F
internal variables
NN1 First time step for which debug data are | 1 1
printed
NN2 Last time step for which debug data are |1 1
printed
LDBCST Print distance to land internal variables |F F
IOUTD Control variable for writing the 0 0
test/debug wind fields to disk files11
NZPRN2 Number of levels, starting at the 1 0 (this print option is not
surface, to print used)
IPRO Print the INTERPOLATED wind 0 0
components
IPR1 Print the TERRAIN ADJUSTED 0 0
surface wind components
IPR2 Print the SMOOTHED wind 0 0
components and the INITIAL
DIVERGENCE fields
IPR3 Print the FINAL wind speed and 0 0
direction fields
IPR4 Print the FINAL DIVERGENCE fields |0 0

Page A-4




Table A-1 CALMET Settings

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or

Variable Description Default Value WTP Values

IPR5 Print the winds after KINEMATIC 0 0
effects are added

IPR6 Print the winds after the FROUDE 0 0
NUMBER adjustment is made

IPR7 Print the winds after SLOPE FLOWS |0 0
are added

IPR8 Print the FINAL wind field 0 0
components

INPUT GROUP: 4 -- Meteorological data options

NOOBS No observation mode 0 1

NSSTA Number of stations in SURF.DAT file |No default 26

NPSTA Number of stations in PRECIP.DAT No default 7

ICLOUD Is cloud data to be input as gridded 0 0
fields? (0 = No)

IFORMS Format of surface data (2 = formatted) |2 2

IFORMP Format of precipitation data 2 2
(2 = formatted)

IFORMC Format of cloud data (2 = formatted) 2 2

INPUT GROUP: 5 -- Wind Field Options and Parameters

IWFCOD Generate winds by diagnostic wind 1 1
module? (1 = Yes)

IFRADJ Adjust winds using Froude number 1 1
effects? (1 = Yes)

IKINE Adjust winds using kinematic effects? |0 0
(1 =Yes)

IOBR Use O’Brien procedure for vertical 0 0
winds? (0 = No)

ISLOPE Compute slope flows? (1 = Yes) 1 1

IEXTRP Extrapolate surface winds to upper -4 4
layers? (-4 = use similarity theory and
ignore layer 1 of upper air station data)

ICALM Extrapolate surface calms to upper 0 0
layers? (0 = No)

BIAS Surface/upper-air weighting factors NZ*0 0,0,00,0,0,0,0,0

(NZ values)
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Table A-1 CALMET Settings

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or
Variable Description Default Value WTP Values
RMIN2 Distance (km) around an upper air site |4 -1.0
where vertical extrapolation is
excluded (Set to -1 if IEXTRP = +4)
IPROG Using prognostic or MM-FDDA data? |0 14
(0 =No)
ISTEPPG Timestep (hrs) of prognostic model 1 1
data
IGFMET Use coarse CALMET fields as initial |0 0
guess fields
LVARY Use varying radius to develop surface |F T
winds?
RMAX1 Max surface over-land extrapolation No default 12
radius (km)
RMAX?2 Max aloft over-land extrapolation No default 12
radius (km)
RMAX3 Maximum over-water extrapolation No default 12
radius (km)
RMIN Minimum extrapolation radius (km) 0.1 0.1
TERRAD Radius of influence of terrain features | No default 4
(km)
R1 Relative weight at surface of Step 1 No default 10
field and obs
R2 Relative weight aloft of Step 1 field No default 12
and obs
RPROG Relative weighting parameter of the No default 0
prognostic wind field data
DIVLIM Maximum acceptable divergence 5.00E-06 5.00E-06
NITER Max number of passes in divergence 50 50
minimization
NSMTH Number of passes in smoothing 2,(mxnz-1)*4 1,2,2,3,3,4,4,4,4
(NZ values)
NINTR2 Max number of stations for 99 99, 99, 99, 99, 99, 99, 99,
interpolations (NA values) 99, 99
CRITFN Critical Froude number 1 1
ALPHA Empirical factor triggering kinematic 0.1 0.1
effects
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Table A-1 CALMET Settings

24590-WTP-RPT-ENV-08-001, Rev 2

Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or
Variable Description Default Value WTP Values
FEXTR2 Multiplicative scaling factor for NZ*0.0 0,o0.,0,0,0,0,0,0.,0.
extrapolation of surface observations to
upper layers (Used only if
IEXTRP =3 or -3
NBAR Number of barriers to interpolation of |0 0
the wind fields
KBAR Level (1 to NZ) up to which barriers NZ 9
apply
XBBAR X coordinate of BEGINNING of each [ No defaults not used (NBAR = 0)
barrier
YBBAR Y coordinate of BEGINNING of each | No defaults not used (NBAR = 0)
barrier
XEBAR X coordinate of ENDING of each No defaults not used (NBAR = 0)
barrier
YEBAR Y coordinate of ENDING of each No defaults not used (NBAR = 0)
barrie
IDIOPT1 Compute temperatures from 0 0
observations
ISURFT Surface station to use for surface No defaults 6
temperature (between 1 and NSSTA)
IDIOPT2 Compute domain-average lapse rates? |0 0
(0= True)
IUPT Station for lapse rates (between 1 and | No defaults 1
NUSTA)
ZUPT Depth of domain-average lapse rate (m)|200 200
IDIOPT3 Compute internally initial guess winds? |0 0
(0 =True)
IUPWND Upper air station for domain winds -1 -1
(-1 = 1/r**2 interpolation of all
stations)
ZUPWND Bottom and top of layer for 1st guess |1., 1000. 1, 1000
winds (m)
IDIOPT4 Read surface winds from SURF.DAT? (0 0
(0 =True)
IDIOPT5S Read aloft winds from UPn.DAT? 0 0
(0 =True)
LLBREZE Use Lake Breeze Module F F
NBOX Number of lake breeze regions none 0
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Table A-1 CALMET Settings

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or

Variable Description Default Value WTP Values

XG1 X Grid line 1 defining the region of none 0.
interest

XG2 X Grid line 2 defining the region of none 0.
interest

YG1 Y Grid line 1 defining the region of none 0.
interest

YG2 Y Grid line 2 defining the region of none 0.
interest

XBCST X Point defining the coastline (Straight | none 0.
line)

YBCST Y Point defining the coastline (Straight [none 0.
line)

XECST X Point defining the coastline (Straight | none 0.
line)

YECST Y Point defining the coastline (Straight [none 0.
line)

NLB Number of stations in the region none 0

METBXID Station ID's in the region METBXID(NLB) 0

INPUT GROUP: 6 -- Mixing Height, Temperature and Precipitation Parameters

CONSTB Neutral, mechanical equation 1.41 1.41

CONSTE Convective mixing ht. equation 0.15 0.15

CONSTN Stable mixing ht. equation 2400. 2400.

CONSTW Overwater mixing ht. equation 0.16 0.16

FCORIOL Absolute value of Coriolis parameter | 1.0E-04 1.0E-04

IAVEXZI Spatial averaging of mixing heights? 1 1
(1 =True)

MNMDAV Max averaging radius (number of grid |1 1
cells)

HAFANG Half-angle for looking upwind 30. 30.
(degrees)

ILEVZI Layer to use in upwind averaging 1 1
(between and NZ)

IMIXH Method to compute the convective 1 1

mixing height
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Table A-1 CALMET Settings

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or

Variable Description Default Value WTP Values

THRESHL Threshold buoyancy flux required to 0.05 0.05
sustain
convective mixing height growth
overland

THRESHW Threshold buoyancy flux required to 0.05 0.05
sustain
convective mixing height growth
overwater

ITWPROG Option for overwater lapse rates used |0 0
in convective mixing height growth

ILUOC3D Land Use category ocean in 3D.DAT |16 16
datasets

DPTMIN Minimum capping potential 0.001 0.001
temperature lapse rate

Dzzi Depth for computing capping lapse rate | 200. 200.
(m)

ZIMIN Minimum over-land mixing height (m) |50. 50.

ZIMAX Maximum over-land mixing height (m) | 3000. 3800

ZIMINW Minimum over-water mixing height 50. 50
(m)

ZIMAXW Maximum over-water mixing height 3000. 3800
(m)

ICOARE OVERWATER SURFACE FLUXES |10 10
METHOD and PARAMETERS

DSHELF Coastal/Shallow water length scale 0 0

IWARM COARE warm layer computation 0 0

ICOOL COARE cool skin layer computation |0 0

ITPROG 3D temperature from observationsor |0 1
from prognostic data

IRAD Form of temperature interpolation 1 1
1=1r

TRADKM Radius of temperature interpolation 500. 10
(km)

NUMTS Max number of stations in temperature |5 5
interpolations

IAVET Conduct spatial averaging of 1 1
temperature? (1 = True)
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Table A-1 CALMET Settings

24590-WTP-RPT-ENV-08-001, Rev 2

Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or
Variable Description Default Value WTP Values
TGDEFB Default over-water mixed layer lapse |-0.0098 -0.0098
rate (K/m)
TGDEFA Default over-water capping lapse rate  |-0.0045 -0.0045
(K/m)
JWAT1 Beginning landuse type defining water |none 55
JWAT?2 Ending landuse type defining water none 55
NFLAGP Method for precipitation interpolation |2 2
(2 =1/r**2)
SIGMAP Precip radius for interpolations (km) 100.0 100.
CUTP Minimum cut off precip rate (mm/hr) |0.01 0.01
INPUT GROUP: 7 -- Surface meteorological station parameters
SSn NSSTA input records for surface No default 26 Stations
stations
Name ID X coord. Y cood. Time Anem.
(km) (km) zone Ht. (m)
SS1 ='PROY’ 000001  314.548 5140.409 8 10
SS2 ='EOC2’ 000002  304.948 5140.759 8 10
SS3 ='Arm3’ 000003  304.205 5151.58 8 10
SS4 ='RSP4’ 000004  292.846 5153.809 8 10
SS5 ='EDN5’ 000005  316.335 5162.078 8 10
SS6 ='2006’ 000006  306.725 5158.93 8 10
SS7 ='2007" 000007  295.855 5157.795 8 10
SS8 ='FFT8’ 000009  318.692 5144.479 8 10
SS9 ="YAKY’ 000010  291.116 5161.888 8 10
SS10 ='3010’ 000011  324.144 5137.059 8 10
SS11 ='WY11’ 000012  316.462 5150.394 8 10
SS12 ='1012’ 000013  304.952 5173.749 8 10
SS13 ='WP13’ 000014  319.982 5148.957 8 10
SS14 ='FR14’ 000015  328.022 5142.851 8 10
SS15 ='GAl5’ 000016  311.575 5163.482 8 10
SS16 ='RI16’ 000017  328.448 5157.029 8 10
SS17 ='RI17’ 000018  322.796 5130.034 8 10
SS18 ='PF18’ 000019  298.169 5158.014 8 10
SS19 ='HM19’ 000021  300.794 5159.861 8 10
SS20 ='PA20’ 000022  337.050 5124.791 8 10
§S21 ='GA21’ 000023  304.132 5165.206 8 10
§S22 ='1022’ 000024  312.298 5167.479 8 10
SS23 ='VE23’ 000025  291.260 5168.897 8 10
SS24 ='VS24’ 000027  330.228 5120.661 8 10
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Table A-1 CALMET Settings

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or

Variable Description Default Value WTP Values
SS25 ='1025’ 000029  302.799 5170.313 8 10
5526 ='HA26’ 000030  321.068 5136.275 8 10
INPUT GROUP: 8 -- Upper air meteorological station parameters
USn NUSTA input records for upper-air No default NA
stations
INPUT GROUP: 9 -- Precipitation station parameters
PSn NPSTA input records for precipitation | No default 7 Stations
stations
Name  Station X coord. Y coord.
Code (km) (km)
PS1 ='0001" 450001  314.551 5140.409
PS2 ='0002" 450010  291.117 5161.888
PS3 ='0003" 450011  324.142 5137.059
PS4 ='0004" 450012  316.461 5150.394
PS5 ='0005" 450017  328.449 5157.029
PS6 ='0006" 450021  300.792 5159.861
PS7 ='0007" 450024  312.298 5167.479
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24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

Table A-2 CALPUFF Settings

IWAQM Value or
Variable Description Default VValue WTP Values
INPUT GROUP: 0 -- Input and Output File Names
METDAT CALMET input data filename CALMET.DAT .\calmet.dat
ISCDAT ISC input data filename ISCMET.DAT not used
PLMDAT PLM input data filename PLMMET.DAT not used
PRFDAT PRF input data filename PROFILE.DAT not used
SFCDAT SFC input data filename SURFACE.DAT not used
RSTARTB RSTARTB input data filename RESTARTB.DAT not used
PUFLST Filename for general output from CALPUFF.LST CALPUFF.LST
CALPUFF
CONDAT Filename for output concentration data |CONC.DAT CONC.DAT
DFDAT Filename for output dry deposition DFLX.DAT DFLX.DAT
fluxes
WEFDAT Filename for output wet deposition WFLX.DAT WFLX.DAT
fluxes
VISDAT Filename for output relative humidities |VISB.DAT VISB.DAT
(for visibility)
PTDAT Emission Files PTEMARB.DAT not used
VOLDAT VOLEMARB.DAT not used
ARDAT BAEMARB.DAT not used
LNDAT LNEMARB.DAT not used
OZDAT Other files OZ.DAT OZONE.DAT
VDDAT VD.DAT not used
CHEMDAT CHEM.DAT not used
H202DAT H202.DAT not used
HILDAT HILL.DAT not used
RCTDAT HILLRCT.DAT not used
CSTDAT COASTLN.DAT not used
BDYDAT FLUXBDY.DAT not used
BCNDAT BCON.DAT not used
DEBUG DEBUG.DAT not used
FLXDAT MASSFLX.DAT not used
BALDAT MASSBAL.DAT not used
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Table A-2 CALPUFF Settings

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or

Variable Description Default VValue WTP Values
FOGDAT FOG.DAT not used
LCFILES All file names will be converted to lower [ No default T
case if LCFILES=T
NMETDAT Number of CALMET.DAT files forrun |1 1
NPTDAT Number of PTEMARB.DAT files for 0 0
run
NARDAT Number of BAEMARB.DAT files for |0 0
run
NVOLDAT Number of VOLEMARB.DAT files for |0 0
run
INPUT GROUP: 0 -- Input and Output File Names
Subgroup (0a)
METDATN CALMET.DAT filenames processed in | No default user defined
sequence if NMETDAT>1 path/calmet.filename(s)
INPUT GROUP: 1 -- General run control parameters
METRUN Do we run all periods (1) or a subset (0)? [0 0
IBYR Beginning year No default year
IBMO Beginning month No default 1
IBDY Beginning day No default 1
IBHR Beginning hour No default 1
XBTZ Base time zone (PST) No default 8
IRLG Length of run (hours) No default hours in the year
NSPEC Number of species modeled (for 5 9
MESOPUFF chemistry)
NSE Number of species emitted 3 9
ITEST Flag to stop run after SETUP phase 2 2
MRESTART Restart options (0 = no restart), allows [0 0
splitting runs into smaller segments
MRESTART Restart Configuration: Control flag 0 0
NRESPD Restart Configuration: Number of 0 0
periods in Restart output cycle
METFM Restart Configuration: Meteorological |1 1
Data Format
MPRFFM Restart Configuration: Meteorological |1 1

Profile Data Format
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Table A-2 CALPUFF Settings

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or

Variable Description Default Value WTP Values

AVET Averaging time lateral dispersion 60.0 60.0
parameters (minutes)

PGTIME PG Averaging Time (minutes) 60.0 60.0

INPUT GROUP: 2 -- Technical options

MGAUSS Near-field vertical distribution 1 1
(1 = Gaussian)

MCTADJ Terrain adjustments to plume path 3 3
(3 = Plume path)

MCTSG Do we have subgrid hills? (0 = No), 0 0
allows CTDM-like treatment for subgrid
scale hills

MSLUG Near-field puff treatment 0 0
(0 = No slugs)

MTRANS Model transitional plume rise? 1 1
(1 =Yes)

MTIP Treat stack tip downwash? (1 = Yes) 1 1

MBDW Method used to simulate building 1 1
downwash

MSHEAR Treat vertical wind shear? (0 = No) 0 0

MSPLIT Allow puffs to split? (0 = No) 0 0

MCHEM MESOPUFF-1I Chemistry? 1 0
(1 =Yes)

MAQCHEM Aqueous phase transformation flag 0 0

MWET Model wet deposition? (1 = Yes) 1 1

MDRY Dry deposition modeled 1 1

MTILT Gravitational settling (plume tilt) 0 0
modeled ?

MDISP Method used to calculate dispersion 3 3
coefficients

MTURBVW Sigma-v/theta/w measurements used? 3 3

MDISP2 Backup coefficients (Only if MDISP =1 (3 3
or 5)

MTAULY Method used for Lagrangian timescale |0 0
for Sigma-y

MTAUADV Method used for Advective-Decay 0 0

timescale for Turbulence
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Table A-2 CALPUFF Settings

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or
Variable Description Default VValue WTP Values
MCTURB Method used to compute turbulence 1 1
sigma-v & sigma-w using
micrometeorological variables
MROUGH Adjust PG for surface roughness? 0 0
(0 =No)
MPARTL Model partial plume penetration? 1 1
(0 =No)
MTINV Elevated inversion strength 0 0
(0 = compute from data)
MPDF Use PDF for convective dispersion? 0 0
(0 =No)
MSGTIBL Use TIBL module? (0 = No) allows 0 0
treatment of subgrid scale coastal areas
MBCON Boundary conditions (concentration) 0 0
modeled
MSOURCE Individual Source Contributions Saved |0 0
MFOG Configure for FOG Model output 0 0
MREG Regulatory default checks? (1 = Yes) 1 0
INPUT GROUP: 3a, 3b -- Species list
Subgroup (3a)
CSPEC Names of species modeled No default PTV, PTP1, PTP25,
LAWYV, LAWP1,
LAWP25,
HLWV, HLWP1,
HLWP25
SPECIES MODELED EMITTED DEPOSITED NUMBER
NAME (0=NO, 1=YES) (0=NO, 1=YES) (0=NO, (0=NONE,
(Limit: 12 1=COMPUTED-GAS 1=1st CGRUP,
Characters 2=COMPUTED-PARTICLE 2=2nd CGRUP,
in length) 3=USER-SPECIFIED) 3=etc.)
PTFV = 1, 1, 1, 0
LAWYV = 1, 1, 1, 0
HLWV = 1, 1, 1, 0
PTFPL = 1, 1, 2, 0
LAWPL = 1, 1, 2, 0
HLWPL = 1, 1, 2, 0
PTFP25 = 1, 1, 2, 0
LAWP25 = 1, 1, 2, 0
HLWP25 = 1 1 2 0
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24590-WTP-RPT-ENV-08-001, Rev 2

Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

Table A-2 CALPUFF Settings

IWAQM Value or

Variable Description Default VValue WTP Values
INPUT GROUP: 4 -- Map Projection and Grid control parameters
PMAP Map projection UTM UTM
FEAST False Easting and Northing (km) at the [0.0 0
projection origin
FNORTH UTM zone (1 to 60) 0.0 0
IUTMZN Hemisphere for UTM projection No default 11
UTMHEM Latitude and Longitude (decimal N N
degrees) of projection origin
RLATO Latitude and Longitude (decimal No default 46.085913N
RLONO degrees) of projection origin No default 120.130371W
XLAT1 Matching parallel(s) of latitude (decimal | No default 30N
XLAT2 degrees) for projection No default 60N
DATUM Datum-region for output coordinates WGS-84 WGS-84
NX Number of east-west grids of input No default 105
meteorology
NY Number of north-south grids of input No default 105
meteorology
NZ Number of vertical layers of input No default 9
meteorology
DGRIDKM Meteorology grid spacing (km) No default 1
ZFACE Vertical cell face heights of input No default 0, 20, 40, 80, 160, 320,
meteorology 670, 1400, 2600, 4000
XORIGKM Southwest corner (east-west) of input No default 257.988
meteorology
YORIGIM Southwest corner (north-south) of input | No default 5108.358
meteorology
IBCOMP Southwest X-index of computational No default 1
domain
JBCOMP Southwest Y-index of computational No default 1
domain
IECOMP Northeast X-index of computational No default 105
domain
JECOMP Northeast Y-index of computational No default 105
domain
LSAMP Use gridded receptors? (T = Yes) F F
IBSAMP Southwest X-index of receptor grid No default 1
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Table A-2 CALPUFF Settings

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or
Variable Description Default VValue WTP Values
JBSAMP Southwest Y-index of receptor grid No default 1
IESAMP Northeast X-index of receptor grid No default 105
JESAMP Northeast Y -index of receptor grid No default 105
INPUT GROUP: 5 -- Output Options
MESHDN Gridded receptor spacing = 1 1
DGRIDKM/MESHDN
ICON Concentrations 1 1
IDRY Dry deposition 1 1
IWET Wet deposition 1 1
IT2D 2D Temperature 0 0
IRHO 2D Density 0 0
IVIS Output RH for visibility calculations (1 |1 1
=Yes)
LCOMPRS Use compression option in output T T
IQAPLOT Create a standard series of output files |0 0
IMFLX Mass flux across specified boundaries 0 0
for selected species reported hourly
IMBAL Mass balance for each species reported |0 0
hourly
ICPRT Print concentrations? (0 = No) 0 0
IDPRT Print dry deposition fluxes (0 = No) 0 0
IWPRT Print wet deposition fluxes (0 = No) 0 0
ICFRQ Concentration print interval 1 1
(1 = hourly)
IDFRQ Dry deposition flux print interval 1 1
(1 = hourly)
IWFRQ Wet deposition flux print interval 1 1
(1 = hourly)
IPRTU Print output units (1 = g/m**3; 1 1
g/m**2/s)
IMESG Status messages to screen? (1 = Yes) 2 2
Output Species (or group for combined species) |No default PRINT, SAVE
list for output options
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Table A-2 CALPUFF Settings

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or

Variable Description Default VValue WTP Values
- CONCENTRATIONS - - DRY FLUXES - - WET FLUXES - - MASS FLUX -
SPECIES
/GROUP PRINTED? SAVED? PRINTED? SAVED? PRINTED? SAVED? SAVED?
PTFV = 0, 1, 0, 1, 0, 1, 0
LAWYV = 0, 1, 0, 1, 0, 1, 0
HLWYV = 0, 1, 0, 1, 0, 1, 0
PTFP1= 0, 1, 0 1 0 1 0
LAWP1= 0, 1, 0, 1, 0, 1, 0
HLWP1= 0, 1, 0, 1, 0, 1, 0
PTFP25 = 0, 1, 0, 1, 0, 1, 0
LAWP25= 0, 1, 0, 1, 0, 1, 0
HLWP25= 0, 1, 0, 1, 0, 1, 0
LDEBUG Turn on debug tracking? (F = No) F F
IPFDEB First puff to track 1 1
NPFDEB Number of Puffs to Track 1 1000
NN1 Met. period to start output 1 1
NN2 Met. period to end output 10 hours in the year
INPUT GROUP: 6a, 6b, & 6¢ -- Subgrid scale complex terrain inputs
Subgroup (6a)
NHILL Number of terrain features 0 0
NCTREC Number of special complex terrain 0 0
receptors
MHILL Terrain and CTSG Receptor data for No default 2
CTSG hills input in CTDM format
XHILL2M Factor to convert horizontal dimensions |1.0 1.
to meters
ZHILL2M Factor to convert vertical dimensionsto |1.0 1.
meters
XCTDMKM X-origin of CTDM system relative to No default 0.0E00
CALPUFF coordinate system, in
Kilometers
YCTDMKM Y-origin of CTDM system relative to No default 0.0E00

CALPUFF coordinate system, in
Kilometers
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Table A-2 CALPUFF Settings

IWAQM Value or

Variable Description Default VValue WTP Values
INPUT GROUP: 6a, 6b, & 6¢ -- Subgrid scale complex terrain inputs
Subgroup (6b)
HILL XC, YC = Coordinates of center of hill [ No default not used
XC THETAH = Orientation of major axis of
YC hill (clockwise from North)
THETAH ZGRID = Height of the 0 of the grid
above mean sea level

ZGRID RELIEF = Height of the crest of the hill
RELIEF above the grid elevation
EXPO 1 EXPO 1 = Hill-shape exponent for the
EXPO 2 major axis

EXPO 2 = Hill-shape exponent for the
SCALE1 major axis
SCALE?2 SCALE 1 = Horizontal length scale
AMAX1
AMAX?2
INPUT GROUP: 6a, 6b, & 6¢ -- Subgrid scale complex terrain inputs
Subgroup (6¢)
BMAX along the major axis No default not used
XRCT SCALE 2 = Horizontal length scale
YRCT along the minor axis
ZRCT AMAX = MaX|_mum gllowed axis length

for the major axis

XHH

BMAX = Maximum allowed axis length
for the major axis

XRCT, YRCT = Coordinates of the
complex terrain receptors

ZRCT = Height of the ground (MSL) at
the complex terrain Receptor

XHH = Hill number associated with
each complex terrain receptor
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Variable

Description

IWAQM Value or
Default Value

WTP Values

INPUT GROUP: 7 -- Chemical parameters for dry deposition of gases

SPECIES DIFFUSIVITY ALPHA STAR REACTIVITY MESOPHYLL RESISTANCE HENRY'S LAW

COEF.
NAME (cm**2/s) (s/lcm) (dimensionless)
PTFV =  0.1509, 1, 8, 0, 0.04
LAWYV = 0.1509, 1, 8, 0, 0.04
HLWV = 0.1509, 1, 8, 0, 0.04

INPUT GROUP: 8 -- Size parameters for dry deposition of particles

SPECIES GEOMETRIC MASS MEAN GEOMETRIC STANDARD
NAME DIAMETER DEVIATION
(microns) (microns)

PTFP1 = 1, 0

LAWPL = 1, 0

HLWP1 = 1, 0

PTFP25 = 2.5, 0

LAWP25 = 2.5, 0

HLWP25 = 2.5, 0
INPUT GROUP: 9 -- Miscellaneous dry deposition parameters
RCUTR Reference cuticle resistance (s/cm) 30 30.0
RGR Reference ground resistance (s/cm) 10 10.0
REACTR Reference reactivity 8 8.0
NINT Number of particle-size intervals 9 9
IVEG Vegetative state (1 = active and 1 1

unstressed)

INPUT GROUP: 10 -- Wet Deposition Parameters

Pollutant Liquid Precip. Frozen Precip.

PTFV = 0.00017, 0.00006

LAWYV = 0.00017, 0.00006

HLWV = 0.00017, 0.00006

PTFP1 = 0.00005, 0.000017

LAWP1 = 0.00005, 0.000017

HLWP1 = 0.00005, 0.000017

PTFP25 = 0.00005, 0.000017

LAWP25 = 0.00005, 0.000017

HLWP25 = 0.00005, 0.000017
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IWAQM Value or

Variable Description Default VValue WTP Values
INPUT GROUP: 11 -- Chemistry Parameters
MOz Ozone background? (1 = read from 1 0
o0zone.dat)
BCKO3 Ozone default (ppb) (Use only for 12*80 80.00, 80.00, 80.00, 80.00,
missing data) 80.00, 80.00, 80.00, 80.00,
80.00, 80.00, 80.00, 80.00
BCKNH3 Ammonia background (ppb) 12*10 10.00, 10.00, 10.00, 10.00,
10.00, 10.00, 10.00, 10.00,
10.00, 10.00, 10.00, 10.00
RNITE1 Nighttime SO2 loss rate (%/hr) 0.2 0.2
RNITE2 Nighttime NOx loss rate (%/hr) 2 2
RNITE3 Nighttime HNO3 loss rate (%/hr) 2 2
MH202 H202 data input option 1 1
BCKH202 Monthly H202 concentrations 12*1. 1.00, 1.00, 1.00, 1.00,
1.00, 1.00, 1.00, 1.00,
1.00, 1.00, 1.00, 1.00
varies (multiple |Data for SECONDARY ORGANIC varies not used
variables) AEROSOL (SOA) Option (used only if
MCHEM = 4)
INPUT GROUP: 12 -- Misc. Dispersion and Computational Parameters
SYTDEP Horizontal size (m) to switch to time 550 5.5E02
dependence
MHFTSE Use Heffter for vertical dispersion? 0 0
(0 = No)
JSUP PG Stability class above mixed layer 5 5
CONK1 Stable dispersion constant (Eq 2.7-3) 0.01 0.01
CONK?2 Neutral dispersion constant 0.1 0.1
(Eq 2.7-4)
TBD Transition for downwash algorithms 0.5 0.5
(0.5=1SC)
IURB1 Beginning urban land use type 10 10
IURB2 Ending urban land use type 19 19
ILANDUIN Land use type (20 = Unirrigated 20 20
agricultural land)
ZOIN Roughness length (m) 0.25 0.25
XLAIIN Leaf area index 3.0 3.0
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IWAQM Value or

Variable Description Default VValue WTP Values
ELEVIN Met. Station elevation (m above MSL) [0.0 0.0
XLATIN Met. Station North latitude (degrees) -999. -999.
XLONIN Met. Station West longitude (degrees) -999. -999.
ANEMHT Anemometer height of ISC 10 10
meteorological data (m)
ISIGMAV Lateral turbulence (Not used with ISC |1 1
meteorology)
IMIXCTDM Mixing heights (Not used with ISC 0 0
meteorology)
XMXLEN Maximum slug length in units of 1.0 1.
DGRIDKM
XSAMLEN Maximum puff travel distance per 1.0 1.
sampling step (units of DGRIDKM)
MXNEW Maximum number of puffs per hour 99 99
MXSAM Maximum sampling steps per hour 99 99
NCOUNT Number of iterations used when 2 2
computing the transport wind for a
sampling step that includes gradual rise
SYMIN Minimum sigma y for a new puff/slug 1.0 1.
SZMIN Minimum sigma z for a new puff/slug 1.0 1.
SVMIN Default minimum turbulence velocities |Land: .50, .50, .50, .50, Land: 0.500, 0.500, 0.500,
sigma-v and sigma-w for each stability .50, .50, 0.500, 0.500, 0.500,
class over land and over water (m/s) Water: .37, .37, .37, .37,  [Water (not used): 0.500,
.37, .37 0.500, 0.500, 0.500,
0.500, 0.500
SWMIN Land: .20, .12, .08, .06, Land: 0.200, 0.120, 0.080,
.03, .016, 0.060, 0.030, 0.016,
Water: .20, .12, .08, .06, |[Water (not used): 0.200,
.03, .016 0.120, 0.080, 0.060,
0.030, 0.016
CDIV Divergence criterion for dw/dz across 0.0,0.0 0., 0.
puff used to initiate adjustment for
horizontal convergence (1/s)
WSCALM Minimum wind speed (m/s) allowed for [0.5 0.5
non-calm conditions. Also used as
minimum speed returned when using
power-law extrapolation toward surface
XMAXZI Maximum mixing height (m) 3000 3000
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IWAQM Value or

Variable Description Default VValue WTP Values
XMINZI Minimum mixing height (m) 50 50.0
WSCAT Default wind speed classes - 5 upper 1.54,3.09, 5.14, 8.23, 10.8 | 1.54, 3.09, 5.14, 8.23,
bounds (m/s) are entered (10.84) 10.80
PLX0 Default wind speed profile power-law .07, .07, .10, .15, .35, .55 |0.07,0.07, 0.10, 0.15,
exponents for stabilities 1-6 0.35, 0.55
PTGO Default potential temperature gradient  {0.020, 0.035 0.020, 0.035
for stable classes E, F (degK/m)
PPC Default plume path coefficients for each |.50, .50, .50, .50, .35, 0.50, 0.50, 0.50, 0.50,
stability class .35 0.35,0.35
SL2PF Slug-to-puff transition criterion factor 10. 10.0
equal to sigma-y/length of slug
NSPLIT Number of puffs that result every timea |3 3
puff is split
IRESPLIT Time(s) of a day when split puffs are Hour 17 =1 00000000000,
eligible to be split once again 00000010000,
0,0
ZISPLIT Split is allowed only if last hour's mixing | 100. 100.0
height (m) exceeds a minimum value
ROLDMAX Split is allowed only if ratio of last 0.25 0.25
hour's mixing height to the maximum
mixing height experienced by the puffis
less than a maximum value
NSPLITH Number of puffs that result every time a |5 5
puff is split - nsplith=5 means that 1 puff
splits into 5
SYSPLITH Minimum sigma-y (Grid Cells Units) of [1.0 1.0
puff before it may be split
SHSPLITH Minimum puff elongation rate 2. 2
(SYSPLITHY/hr) due to wind shear,
before it may be split
CNSPLITH Minimum concentration (g/m”3) of each | 1.0E-07 1.0E-07
species in puff before it may be split
EPSSLUG Fractional convergence criterion for 1.0E-04 1.0E-04
numerical SLUG sampling integration
EPSAREA Fractional convergence criterion for 1.0E-06 1.0E-06
numerical AREA source integration
DSRISE Trajectory step-length (m) used for 1.0 1.0
numerical rise integration
HTMINBC Minimum height (m) to which BC puffs |500. 500.0
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IWAQM Value or

Variable Description Default VValue WTP Values
are mixed as they are emitted
RSAMPBC Search radius (km) about a receptor for | 10. 10.0

sampling nearest BC puff

MDEPBC Near-Surface depletion adjustment to 1 1
concentration profile used when
sampling BC puffs

INPUT GROUP: 13a, 13b, 13c, 13d -- Point source parameters

Subgroup (13a)
NPT1 Number of point sources No default 1
IPTU Units used for point source 1 1
NSPT1 Number of source-species combinations |0 0
with variable emissions scaling factors
NPT2 Number of point sources with variable [ No default 0
emission parameters provided in external
file
INPUT GROUP: 13a, 13b, 13c, 13d -- Point source parameters
Subgroup (13b)
Source X UTM Y UTM Stack Base Stack Exit  Exit Bldg. Emission
No. Coordinate Coordinate Height Elevation Diameter Vel. Temp. Dwash Rates
(km) (km) (m) (m) (m) (m/s)  (deg. K)

1 SRCNAM =PTF

1 X = 307.9880, 5158.353, 60.96, 190, 2.84, 19, 309.2, 1., 1, 1, 1, 1,

or... 1, 1, 1, 1,1

1 SRCNAM = LAW

1 X = 308.0310, 5158.241, 60.96, 198, 2, 17, 330.15, 1, 1, 1, 1, 1,

or... 1, 1, 1, 1,1

1 SRCNAM = HLW

1 X = 307.8260, 5158.234, 60.96, 192, 2.04, 17, 316.15, 1., 1, 1, 1, 1,
1, 1, 1, 1,1

1SIGYZlI= 0,0

1ZPLTFM= .0

1FMFAC= 1
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Variable

Description

IWAQM Value or
Default Value

WTP Values

INPUT GROUP: 13a, 13b, 13c, 13d -- Point source parameters

Subgroup (13c)

Source
No

11 SRCNAM =
11 HEIGHT =

1TWIDTH =

or...
11 SRCNAM =
1T HEIGHT =

1TWIDTH =

or...

Effective building height, width, length and X/Y offset (in meters) every 10 degrees. LENGTH,
XBADJ, and YBADJ are only needed for MBDW=2 (PRIME downwash option)

PTF!
36.27,
36.27,
36.27,
36.27,
36.27,
36.27,
206.36,
133.22,
180.38,
206.36,
133.22,
180.38,

LAW !
20.73,
25.91,
36.27,
20.73,
20.73,
20.73,
118.8,
113.52,
180.38,
118.8,
105.98,
131.58,

11 SRCNAM = HLW

11 HEIGHT =

25.91,
25.91,
25.91,
36.27,
25.91,
25.91,

36.27,
36.27,
36.27,
36.27,
36.27,
36.27,
209.25,
103.18,
196.06,
209.25,
103.18,
196.06,

36.27,
36.27,
36.27,
36.27,
36.27,
36.27,

36.27,
36.27,
36.27,
36.27,
36.27, 36.27, 36.27,
36.27, 36.27, 36.27!
205.78, 196.06, 180.38, 159.22,
70, 103.18, 133.22, 159.22,
205.78, 209.25, 206.36, 197.2,
205.78, 196.06, 180.38, 159.22,
70, 103.18, 133.22, 159.22,
205.78, 209.25, 206.36, 197.2

36.27,
36.27,
36.27,
36.27,

36.27,
36.27,
36.27,
36.27,

20.73,
25.91,
36.27,
20.73,

20.73,
25.91,
36.27,
20.73,

20.73,
25.91,
36.27,
20.73,
20.73, 20.73, 20.73, 20.73, 36.27,
20.73, 20.73, 20.73, 20.73, 20.73!
123.99, 12541, 123.02, 116.9, 127.37,
99.26, 83.3, 97.38, 113.8, 159.22,
196.06, 205.78, 209.25, 206.36, 197.2,
123.99, 125.41, 123.02, 116.9, 127.37,
96.71, 84.5, 101.28, 114.97, 159.22,
133.98, 132.32, 126.63, 117.09, 110

20.73,
25.91,
36.27,
20.73,

2591,
36.27,
36.27,
25.91,

25.91,
25.91,
25.91,
36.27,
25.91,
25.91,

25.91,
25.91,
25.91,
36.27,
25.91,
25.91,

2591,
2591,
25.91,
36.27,
2591,
2591,

36.27,
25.91,
36.27,
36.27,
25.91,
25.91,

36.27,
2591,
36.27,
36.27,
2591,
25911
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IWAQM Value or

Variable Description Default VValue WTP Values

1 WIDTH = 142.03, 145.94, 14542, 143.15, 180.38, 159.22,
113.52, 99.26, 83.3, 97.38, 113.8, 129.6,
141.47, 149.03, 152.07, 150.49, 206.36, 197.2,
206.36, 209.25, 205.78, 196.06, 180.38, 159.22,
113.52, 99.26, 83.3, 97.38, 113.8, 129.6,
141.47, 149.03, 152.07, 150.49, 144.34, 133.8

INPUT GROUP: 14a, 14b, 14c, 14d -- Area source parameters
Subgroup (14a)

NAR1 Number of polygon area sources with No default
parameters specified below in (14d)

IARU Units used for area source emissions 1
below in (14d)

NSAR1 Number of source-species combinations |0
with variable emissions scaling factors

NAR?2 Number of buoyant polygon area No default
sources with variable location and
emission parameters

INPUT GROUP: 14a, 14b, 14c, 14d -- Area source parameters
Subgroup (14b)

Source Effect. Base Initial Emission
No. Height Elevation Sigma z Rates
(m) (m) (m)
not used

INPUT GROUP: 144, 14b, 14c, 14d -- Area source parameters
Subgroup (14c)

Source
No.  Ordered list of X followed by list of Y, grouped by source

not used

INPUT GROUP: 144, 14b, 14c, 14d -- Area source parameters
Subgroup (14d)

AREA SOURCE: VARIABLE EMISSIONS DATA

not used
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IWAQM Value or
Variable Description Default VValue WTP Values

INPUT GROUP: 15a, 15b, 15c¢ -- Line source parameters
Subgroup (15a)

NLN2 Number of buoyant line sources with No default 0
variable location and emission
parameters

NLINES Number of buoyant line sources No default 0

ILNU Units used for line source emissions 1 1
below

NSLN1 Number of source-species combinations |0 0
with variable emissions scaling factors

MXNSEG Maximum number of segments used to |7 7
model each line

NLRISE Number of distances at which 6 6
transitional rise is computed

XL Average building length No default 0.

HBL Average building height No default 0.

WBL Average building width No default 0.

WML Average line source width No default 0.

DXL Average separation between buildings [ No default 0.

FPRIMEL Average buoyancy parameter No default 0.

INPUT GROUP: 15a, 15b, 15c¢ -- Line source parameters

Subgroup (15b)

BUOYANT LINE SOURCE: CONSTANT DATA

Source Beg. X Beg. Y End. X End. Y Release Base Emission

No. Coordinate Coordinate  Coordinate ~ Coordinate Height Elevation  Rates

(km) (km) (km) (km) (m) (m)

not used

INPUT GROUP: 15a, 15b, 15c¢ -- Line source parameters

Subgroup (15c)

IVARY Type of emissions variation 0 not used

INPUT GROUP: 16a, 16b, 16¢ -- Volume source parameters

Subgroup (16a)

NVL1 Number of volume sources with No default 0
parameters

VLU Units used for volume source emissions |1 1
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IWAQM Value or
Variable Description Default VValue WTP Values

NSVL1 Number of source-species combinations |0 0
with variable emissions scaling factors

NSVL2 Number of volume sources with variable | No default 0
location and emission parameters

INPUT GROUP: 16a, 16b, 16¢ -- Volume source parameters
Subgroup (16b)

VOLUME SOURCE: CONSTANT DATA

X Y Effect. Base Initial Initial Emission
Coordinate  Coordinate  Height Elevation  Sigmay Sigma z Rates
(km) (km) (m) (m) (m) (m)
not used
INPUT GROUP: 16a, 16b, 16¢ -- Volume source parameters
Subgroup (16c)
IVARY Type of emissions variation 0 not used
INPUT GROUP: 17a, & 17b -- Non-gridded (discrete) receptor information
Subgroup (17a)
NREC Number of non-gridded receptors No default 3897 (the total for all

exposure grid nodes)

INPUT GROUP: 17a, & 17b -- Non-gridded (discrete) receptor information
Subgroup (17b)

NON-GRIDDED (DISCRETE) RECEPTOR DATA

X Y Ground Height
Receptor ~ Coordinate Coordinate Elevation Above Ground
No (km) (km) (m) (m)
1 X = 306.8740, 5157.292, 213, 0
2 = 306.9740, 5157.287, 213, 0
3 = 307.0740, 5157.283, 213, 0
4 X=  307.1740, 5157.278, 213, 0
5 X = 307.2740, 5157.274, 213, 0
6 X = 307.3740, 5157.270, 213, 0
7 X=  307.4740, 5157.265, 213, 0
8 X=  307.5730, 5157.261, 213, 0
9 = 307.6730, 5157.256, 212, 0
10 = 307.7730, 5157.252, 212, 0
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IWAQM Value or

Variable Description Default VValue WTP Values
11  X=  307.8730, 5157.247, 211, 0
12 X=  307.9730, 5157.243, 210, 0
13 X=  308.0730, 5157.239, 211, 0
14 X=  308.1730, 5157.234, 211, 0
15 X=  308.2730, 5157.230, 208, 0
16 X=  308.3730, 5157.225, 205, 0
17 X=  308.4730, 5157.221, 201, 0
18 X=  308.5730, 5157.216, 198, 0
19 X=  308.6730, 5157.212, 194, 0
20 X=  308.7720, 5157.207, 190, 0
21  X=  308.8720, 5157.203, 186, 0
22  X=  308.9720, 5157.199, 184, 0
23 X=  309.0720, 5157.194, 183, 0
24 = 309.1720, 5157.190, 179, 0
25 X=  309.2720, 5157.185, 164, 0
26 = 306.8790, 5157.392, 213, 0
27 = 306.9780, 5157.387, 213, 0
28 = 307.0780, 5157.383, 213, 0
29 = 307.1780, 5157.378, 213, 0
30 = 307.2780, 5157.374, 213, 0
31 = 307.3780, 5157.369, 213, 0
32 = 307.4780, 5157.365, 213, 0
33 = 307.5780, 5157.361, 212, 0
34 = 307.6780, 5157.356, 210, 0
35 = 307.7780, 5157.352, 2009, 0
36 X=  307.8780, 5157.347, 208, 0
37  X=  307.9780, 5157.343, 207, 0
38 X=  308.0770, 5157.338, 207, 0
39 X=  308.1770, 5157.334, 2086, 0
40 = 308.2770, 5157.330, 204, 0
41 X=  308.3770, 5157.325, 202, 0
42  X=  308.4770, 5157.321, 199, 0
43 X=  308.5770, 5157.316, 196, 0
44 X=  308.6770, 5157.312, 193, 0
45 X=  308.7770, 5157.307, 190, 0
46 X=  308.8770, 5157.303, 187, 0
47  X=  308.9770, 5157.299, 185, 0
48 X=  309.0770, 5157.294, 183, 0
49  X=  309.1770, 5157.290, 179, 0
50 X=  309.2760, 5157.285, 164, 0
51 X=  306.8830, 5157.492, 213, 0
52 X=  306.9830, 5157.487, 213, 0
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53 X=  307.0830, 5157.483, 213, 0
54 X=  307.1830, 5157.478, 213, 0
55 X=  307.2830, 5157.474, 213, 0
56 X=  307.3830, 5157.469, 213, 0
57 X=  307.4820, 5157.465, 213, 0
58 X = 307.5820, 5157.461, 211, 0
59 X=  307.6820, 5157.456, 2009, 0
60 X=  307.7820, 5157.452, 208, 0
61 X=  307.8820, 5157.447, 206, 0
62 X=  307.9820, 5157.443, 205, 0
63 X=  308.0820, 5157.438, 204, 0
64 X=  308.1820, 5157.434, 203, 0
65 X=  308.2820, 5157.429, 201, 0
66 =  308.3820, 5157.425, 199, 0
67 X=  308.4820, 5157.421, 197, 0
68 =  308.5820, 5157.416, 195, 0
69 =  308.6810, 5157.412, 192, 0
70 =  308.7810, 5157.407, 190, 0
71 =  308.8810, 5157.403, 187, 0
72 =  308.9810, 5157.398, 185, 0
73 = 309.0810, 5157.394, 183, 0
74 = 309.1810, 5157.39, 178, 0
75 = 309.2810, 5157.385, 164, 0
76 =  306.8870, 5157.591, 213, 0
77 =  306.9870, 5157.587, 213, 0
78 X=  307.0870, 5157.583, 213, 0
79 X=  307.1870, 5157.578, 213, 0
80 X=  307.2870, 5157.574, 213, 0
81 X=  307.3870, 5157.569, 213, 0
82 = 307.4870, 5157.565, 213, 0
83 X=  307.5870, 5157.56, 211, 0
84 X=  307.6870, 5157.556, 2009, 0
85 X=  307.7870, 5157.552, 207, 0
86 X=  307.8870, 5157.547, 205, 0
87 X=  307.9860, 5157.543, 204, 0
88 X=  308.0860, 5157.538, 202, 0
89 X=  308.1860, 5157.534, 201, 0
90 X=  308.2860, 5157.529, 199, 0
91 X=  308.3860, 5157.525, 197, 0
92 X=  308.4860, 5157.521, 195, 0
93 X=  308.5860, 5157.516, 193, 0
94 X=  308.6860, 5157.512, 191, 0
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95 X=  308.7860, 5157.507, 189, 0
96 X=  308.8860, 5157.503, 187, 0
97 X=  308.9860, 5157.498, 185, 0
98 X=  309.0860, 5157.494, 183, 0
99 X=  309.1850, 5157.489, 178, 0
100 X=  309.2850, 5157.485, 163, 0
101 X=  306.8920, 5157.691, 213, 0
102 X=  306.9920, 5157.687, 213, 0
103 X=  307.0920, 5157.683, 213, 0
104 X=  307.1920, 5157.678, 213, 0
105 X=  307.2910, 5157.674, 213, 0
106 X=  307.3910, 5157.669, 213, 0
107 X=  307.4910, 5157.665, 213, 0
108 = 307.5910, 5157.660, 211, 0
109 X=  307.6910, 5157.656, 208, 0
110 = 307.7910, 5157.651, 206, 0
111 = 307.8910, 5157.647, 204, 0
112 = 307.9910, 5157.643, 202, 0
113 = 308.0910, 5157.638, 200, 0
114 = 308.1910, 5157.634, 199, 0
115 = 308.2910, 5157.629, 197, 0
116 = 308.3910, 5157.625, 196, 0
117 = 308.4900, 5157.620, 194, 0
118 = 308.5900, 5157.616, 192, 0
119 = 308.6900, 5157.612, 190, 0
120 X = 308.7900, 5157.607, 188, 0
121 X=  308.8900, 5157.603, 186, 0
122 X=  308.9900, 5157.598, 184, 0
123 X = 309.0900, 5157.594, 183, 0
124 = 309.1900, 5157.589, 177, 0
125 X=  309.2900, 5157.585, 163, 0
126 X=  306.8960, 5157.791, 213, 0
127 X=  306.9960, 5157.787, 213, 0
128 X=  307.0960, 5157.782, 213, 0
129 X=  307.1960, 5157.778, 213, 0
130 X=  307.2960, 5157.774, 212, 0
131 X=  307.3960, 5157.769, 211, 0
132 X=  307.4960, 5157.765, 211, 0
133 X=  307.5960, 5157.76, 209, 0
134 X=  307.6960, 5157.756, 207, 0
135 X=  307.7950, 5157.751, 205, 0
136 X=  307.8950, 5157.747, 202, 0
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137 X=  307.9950, 5157.743, 200, 0
138 X = 308.0950, 5157.738, 199, 0
139 X=  308.1950, 5157.734, 197, 0
140 X=  308.2950, 5157.729, 196, 0
141 X=  308.3950, 5157.725, 195, 0
142 X = 308.4950, 5157.720, 193, 0
143 X = 308.5950, 5157.716, 190, 0
144 X=  308.6950, 5157.711, 189, 0
145 X=  308.7950, 5157.707, 187, 0
146 X=  308.8950, 5157.703, 185, 0
147 X=  308.9940, 5157.698, 184, 0
148 X = 309.0940, 5157.694, 183, 0
149 X=  309.1940, 5157.689, 177, 0
150 = 309.2940, 5157.685, 163, 0
151 X=  306.9010, 5157.891, 213, 0
152 = 307.0010, 5157.887, 213, 0
153 =  307.1010, 5157.882, 213, 0
154 = 307.2000, 5157.878, 213, 0
155 = 307.3000, 5157.873, 212, 0
156 = 307.4000, 5157.869, 210, 0
157 = 307.5000, 5157.865, 2009, 0
158 = 307.6000, 5157.860, 208, 0
159 = 307.7000, 5157.856, 206, 0
160 = 307.8000, 5157.851, 203, 0
161 = 307.9000, 5157.847, 201, 0
162 X=  308.0000, 5157.842, 199, 0
163 X = 308.1000, 5157.838, 198, 0
164 X=  308.2000, 5157.834, 196, 0
165 X=  308.2990, 5157.829, 194, 0
166 = 308.3990, 5157.825, 193, 0
167 X=  308.4990, 5157.820, 191, 0
168 X=  308.5990, 5157.816, 189, 0
169 X=  308.6990, 5157.811, 188, 0
170 X=  308.7990, 5157.807, 186, 0
171 X=  308.8990, 5157.803, 184, 0
172 X=  308.9990, 5157.798, 183, 0
173 X=  309.0990, 5157.794, 182, 0
174 X=  309.1990, 5157.789, 176, 0
175 X=  309.2990, 5157.785, 165, 0
176 X=  306.9050, 5157.991, 213, 0
177 X=  307.0050, 5157.987, 213, 0
178 X=  307.1050, 5157.982, 213, 0
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179 X=  307.2050, 5157.978, 213, 0
180 X=  307.3050, 5157.973, 211, 0
181 X=  307.4050, 5157.969, 208, 0
182 X=  307.5050, 5157.965, 207, 0
183 X=  307.6050, 5157.960, 2086, 0
184 X = 308.4040, 5157.925, 191, 0
185 X=  308.5040, 5157.920, 190, 0
186 X=  308.6040, 5157.916, 188, 0
187 X=  308.7040, 5157.911, 186, 0
188 X = 308.8040, 5157.907, 184, 0
189 X = 308.9030, 5157.902, 183, 0
190 X=  309.0030, 5157.898, 183, 0
191 X=  309.1030, 5157.894, 180, 0
192 = 309.2030, 5157.889, 176, 0
193 X = 309.3030, 5157.885, 165, 0
194 = 306.9100, 5158.091, 213, 0
195 = 307.0090, 5158.087, 213, 0
196 = 307.1090, 5158.082, 213, 0
197 = 307.2090, 5158.078, 211, 0
198 = 307.3090, 5158.073, 209, 0
199 = 307.4090, 5158.069, 206, 0
200 = 307.5090, 5158.064, 205, 0
201 = 307.6090, 5158.060, 204, 0
202 = 308.4080, 5158.025, 190, 0
203 = 308.5080, 5158.020, 189, 0
204 X=  308.6080, 5158.016, 187, 0
205 X=  308.7080, 5158.011, 185, 0
206 X=  308.8080, 5158.007, 184, 0
207 X=  308.9080, 5158.002, 183, 0
208 = 309.0080, 5157.998, 182, 0
209 X=  309.1080, 5157.993, 179, 0
210 X=  309.2080, 5157.989, 175, 0
211 X=  309.3080, 5157.985, 164, 0
212 X=  306.9140, 5158.191, 213, 0
213 X=  307.0140, 5158.187, 213, 0
214 X=  307.1140, 5158.182, 212, 0
215 X=  307.2140, 5158.178, 210, 0
216 X=  307.3140, 5158.173, 206, 0
217 X=  307.4140, 5158.169, 204, 0
218 X=  307.5130, 5158.164, 203, 0
219 X=  307.6130, 5158.160, 202, 0
220 X=  308.4130, 5158.124, 189, 0
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221 X=  308.5130, 5158.120, 187, 0
222 X=  308.6130, 5158.116, 186, 0
223 X=  308.7120, 5158.111, 185, 0
224 X=  308.8120, 5158.107, 183, 0
225 X= = 308.9120, 5158.102, 183, 0
226 X=  309.0120, 5158.098, 182, 0
227 X=  309.1120, 5158.093, 178, 0
228 X=  309.2120, 5158.089, 173, 0
229 X=  309.3120, 5158.085, 163, 0
230 X=  306.9180, 5158.291, 212, 0
231 X=  307.0180, 5158.286, 211, 0
232 X=  307.1180, 5158.282, 210, 0
233 X=  307.2180, 5158.278, 207, 0
234 =  307.3180, 5158.273, 204, 0
235 X=  307.4180, 5158.269, 201, 0
236 =  307.5180, 5158.264, 201, 0
237 =  307.6180, 5158.260, 200, 0
238 = 308.4170, 5158.224, 187, 0
239 =  308.5170, 5158.220, 186, 0
240 =  308.6170, 5158.215, 185, 0
241 =  308.7170, 5158.211, 184, 0
242 =  308.8170, 5158.207, 183, 0
243 = 308.9170, 5158.202, 183, 0
244 = 309.0170, 5158.198, 182, 0
245 = 309.1170, 5158.193, 177, 0
246 X = 309.2160, 5158.189, 172, 0
247 X=  309.3160, 5158.184, 162, 0
248 X = 306.9230, 5158.391, 2009, 0
249 X=  307.0230, 5158.386, 208, 0
250 = 307.1230, 5158.382, 206, 0
251 X=  307.2230, 5158.378, 204, 0
252 X= = 307.3230, 5158.373, 202, 0
253 X=  307.4220, 5158.369, 199, 0
254 X=  307.5220, 5158.364, 199, 0
255 X=  307.6220, 5158.360, 198, 0
256 X = 308.4220, 5158.324, 186, 0
257 X=  308.5220, 5158.320, 186, 0
258 X = 308.6210, 5158.315, 185, 0
259 X=  308.7210, 5158.311, 184, 0
260 X=  308.8210, 5158.307, 183, 0
261 X=  308.9210, 5158.302, 183, 0
262 X=  309.0210, 5158.298, 182, 0
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263 X=  309.1210, 5158.293, 176, 0
264 X=  309.2210, 5158.289, 171, 0
265 X=  309.3210, 5158.284, 161, 0
266 X=  306.9270, 5158.491, 206, 0
267 X=  307.0270, 5158.486, 205, 0
268 X= = 307.1270, 5158.482, 203, 0
269 X=  307.2270, 5158.477, 201, 0
270 X=  307.3270, 5158.473, 200, 0
271 X=  307.4270, 5158.469, 197, 0
272 X=  307.5270, 5158.464, 196, 0
273 X=  307.6270, 5158.460, 195, 0
274 X=  308.4260, 5158.424, 186, 0
275 X=  308.5260, 5158.420, 185, 0
276 =  308.6260, 5158.415, 184, 0
277 X=  308.7260, 5158.411, 183, 0
278 =  308.8260, 5158.406, 183, 0
279 = 308.9260, 5158.402, 183, 0
280 = 309.0260, 5158.398, 181, 0
281 = 309.1250, 5158.393, 175, 0
282 = 309.2250, 5158.389, 170, 0
283 = 309.3250, 5158.384, 161, 0
284 = 306.9320, 5158.591, 204, 0
285 = 307.0320, 5158.586, 202, 0
286 = 307.1320, 5158.582, 200, 0
287 = 307.2310, 5158.577, 198, 0
288 X =  307.3310, 5158.573, 196, 0
289 X=  307.4310, 5158.568, 194, 0
290 X=  307.5310, 5158.564, 193, 0
291 X=  307.6310, 5158.56, 193, 0
292 = 308.4300, 5158.524, 185, 0
293 X=  308.5300, 5158.520, 184, 0
294 X=  308.6300, 5158.515, 183, 0
295 X=  308.7300, 5158.511, 183, 0
296 X=  308.8300, 5158.506, 183, 0
297 X=  308.9300, 5158.502, 183, 0
298 X = 309.0300, 5158.498, 180, 0
299 X=  309.1300, 5158.493, 173, 0
300 X=  309.2300, 5158.489, 168, 0
301 X=  309.3300, 5158.484, 160, 0
302 X=  306.9360, 5158.691, 200, 0
303 X=  307.0360, 5158.686, 198, 0
304 X=  307.1360, 5158.682, 196, 0
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305 X=  307.2360, 5158.677, 194, 0
306 X=  307.3360, 5158.673, 193, 0
307 X=  307.4360, 5158.668, 191, 0
308 X=  307.5360, 5158.664, 191, 0
309 X=  307.6360, 5158.660, 191, 0
310 X=  308.4350, 5158.624, 184, 0
311 X=  308.5350, 5158.62, 183, 0
312 X=  308.6350, 5158.615, 183, 0
313 X=  308.7350, 5158.611, 183, 0
314 X=  308.8350, 5158.606, 183, 0
315 X=  308.9340, 5158.602, 181, 0
316 X = 309.0340, 5158.597, 178, 0
317 X=  309.1340, 5158.593, 172, 0
318 = 309.2340, 5158.589, 167, 0
319 X=  309.3340, 5158.584, 159, 0
320 = 306.9410, 5158.790, 196, 0
321 = 307.0410, 5158.786, 194, 0
322 = 307.1400, 5158.782, 192, 0
323 = 307.2400, 5158.777, 191, 0
324 = 307.3400, 5158.773, 190, 0
325 = 307.4400, 5158.768, 189, 0
326 = 307.5400, 5158.764, 190, 0
327 = 307.6400, 5158.759, 189, 0
328 = 307.7400, 5158.755, 188, 0
329 = 307.8400, 5158.751, 187, 0
330 X = 307.9400, 5158.746, 187, 0
331 X=  308.0400, 5158.742, 185, 0
332 X=  308.1400, 5158.737, 185, 0
333 X= 308.2400, 5158.733, 184, 0
334 = 308.3390, 5158.728, 184, 0
335 X=  308.4390, 5158.724, 183, 0
336 X = 308.5390, 5158.720, 183, 0
337 X=  308.6390, 5158.715, 183, 0
338 X=  308.7390, 5158.711, 183, 0
339 X=  308.8390, 5158.706, 182, 0
340 X = 308.9390, 5158.702, 179, 0
341 X=  309.0390, 5158.697, 176, 0
342 X= 309.1390, 5158.693, 170, 0
343 X= 309.2390, 5158.688, 166, 0
344 X=  309.3390, 5158.684, 159, 0
345 X=  306.9450, 5158.890, 193, 0
346 X=  307.0450, 5158.886, 191, 0

Page A-36




Table A-2 CALPUFF Settings

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or

Variable Description Default VValue WTP Values
347 X=  307.1450, 5158.882, 190, 0
348 X = 307.2450, 5158.877, 188, 0
349 X=  307.3450, 5158.873, 187, 0
350 X=  307.4450, 5158.868, 187, 0
351 X=  307.5450, 5158.864, 187, 0
352 X = 307.6440, 5158.859, 187, 0
353 X = 307.7440, 5158.855, 186, 0
354 X=  307.8440, 5158.850, 185, 0
355 X = 307.9440, 5158.846, 185, 0
35 X = 308.0440, 5158.842, 184, 0
357 X=  308.1440, 5158.837, 183, 0
358 X = 308.2440, 5158.833, 183, 0
359 X=  308.3440, 5158.828, 183, 0
360 = 308.4440, 5158.824, 183, 0
361 X=  308.5440, 5158.819, 183, 0
362 = 308.6440, 5158.815, 182, 0
363 = 308.7440, 5158.811, 182, 0
364 =  308.8430, 5158.806, 180, 0
365 = 308.9430, 5158.802, 177, 0
366 = 309.0430, 5158.797, 174, 0
367 = 309.1430, 5158.793, 169, 0
368 = 309.2430, 5158.788, 166, 0
369 = 309.3430, 5158.784, 158, 0
370 = 306.9490, 5158.990, 190, 0
371 = 307.0490, 5158.986, 189, 0
372 X=  307.1490, 5158.981, 187, 0
373 X= 307.2490, 5158.977, 186, 0
374 X=  307.3490, 5158.973, 185, 0
375 X=  307.4490, 5158.968, 185, 0
376 = 307.5490, 5158.964, 185, 0
377 X=  307.6490, 5158.959, 185, 0
378 X=  307.7490, 5158.955, 185, 0
379 X=  307.8490, 5158.950, 184, 0
380 X = 307.9490, 5158.946, 183, 0
381 X=  308.0490, 5158.942, 183, 0
382 X = 308.1480, 5158.937, 183, 0
383 X = 308.2480, 5158.933, 183, 0
384 X = 308.3480, 5158.928, 183, 0
385 X = 308.4480, 5158.924, 182, 0
386 X = 308.5480, 5158.919, 182, 0
387 X=  308.6480, 5158.915, 180, 0
388 X=  308.7480, 5158.910, 180, 0
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389 X=  308.8480, 5158.906, 177, 0
390 X=  308.9480, 5158.902, 175, 0
391 X=  309.0480, 5158.897, 172, 0
392 X = 309.1480, 5158.893, 168, 0
393 X = 309.2480, 5158.888, 164, 0
394 X=  309.3470, 5158.884, 157, 0
395 X=  306.9540, 5159.090, 187, 0
396 X = 307.0540, 5159.086, 186, 0
397 X=  307.1540, 5159.081, 185, 0
398 X=  307.2540, 5159.077, 183, 0
399 X=  307.3540, 5159.072, 183, 0
400 X = 307.4530, 5159.068, 183, 0
401 X=  307.5530, 5159.064, 183, 0
402 =  307.6530, 5159.059, 183, 0
403 X=  307.7530, 5159.055, 183, 0
404 =  307.8530, 5159.050, 183, 0
405 = 307.9530, 5159.046, 183, 0
406 =  308.0530, 5159.041, 183, 0
407 =  308.1530, 5159.037, 183, 0
408 =  308.2530, 5159.033, 182, 0
409 =  308.3530, 5159.028, 181, 0
410 =  308.4530, 5159.024, 180, 0
411 =  308.5530, 5159.019, 180, 0
412 =  308.6520, 5159.015, 178, 0
413 = 308.7520, 5159.010, 177, 0
414 X=  308.8520, 5159.006, 175, 0
415 X=  308.9520, 5159.002, 173, 0
416 X = 309.0520, 5158.997, 170, 0
417 X=  309.1520, 5158.993, 166, 0
418 = 309.2520, 5158.988, 162, 0
419 X=  309.3520, 5158.984, 158, 0
420 X = 306.9580, 5159.190, 185, 0
421 X = 307.0580, 5159.186, 184, 0
422 X = 307.1580, 5159.181, 183, 0
423 X=  307.2580, 5159.177, 183, 0
424 X = 307.3580, 5159.172, 182, 0
425 X=  307.4580, 5159.168, 182, 0
426 X = 307.5580, 5159.164, 182, 0
427 X=  307.6580, 5159.159, 182, 0
428 X = 307.7580, 5159.155, 182, 0
429 X=  307.8580, 5159.150, 181, 0
430 X =  307.9580, 5159.146, 181, 0

Page A-38




Table A-2 CALPUFF Settings

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or

Variable Description Default VValue WTP Values
431 X=  308.0570, 5159.141, 181, 0
432 X = 308.1570, 5159.137, 181, 0
433 X=  308.2570, 5159.132, 180, 0
434 X=  308.3570, 5159.128, 179, 0
435 X=  308.4570, 5159.124, 178, 0
436 X = 308.5570, 5159.119, 178, 0
437 X=  308.6570, 5159.115, 176, 0
438 X = 308.7570, 5159.110, 174, 0
439 X=  308.8570, 5159.106, 173, 0
440 X=  308.9570, 5159.101, 170, 0
441 X = 309.0570, 5159.097, 166, 0
442 X = 309.1560, 5159.093, 163, 0
443 X = 309.2560, 5159.088, 161, 0
444 = 309.3560, 5159.084, 157, 0
445 X=  306.9630, 5159.290, 183, 0
446 =  307.0630, 5159.286, 183, 0
447 =  307.1630, 5159.281, 183, 0
448 = 307.2630, 5159.277, 183, 0
449 = 307.3620, 5159.272, 181, 0
450 = 307.4620, 5159.268, 181, 0
451 = 307.5620, 5159.263, 181, 0
452 = 307.6620, 5159.259, 181, 0
453 = 307.7620, 5159.255, 180, 0
454 = 307.8620, 5159.250, 180, 0
455 = 307.9620, 5159.246, 180, 0
456 X = 308.0620, 5159.241, 180, 0
457 X=  308.1620, 5159.237, 179, 0
458 X = 308.2620, 5159.232, 178, 0
459 X = 308.3620, 5159.228, 177, 0
460 = 308.4620, 5159.224, 176, 0
461 X=  308.5610, 5159.219, 175, 0
462 X =  308.6610, 5159.215, 174, 0
463 X =  308.7610, 5159.210, 172, 0
464 X=  308.8610, 5159.206, 170, 0
465 X =  308.9610, 5159.201, 167, 0
466 X = 309.0610, 5159.197, 164, 0
467 X = 309.1610, 5159.192, 161, 0
468 X =  309.2610, 5159.188, 159, 0
469 X=  309.3610, 5159.184, 156, 0
470 X = 306.9670, 5159.390, 183, 0
471 X=  307.0670, 5159.386, 183, 0
472 X = 307.1670, 5159.381, 183, 0
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473 X=  307.2670, 5159.377, 182, 0
474 X=  307.3670, 5159.372, 180, 0
475 X=  307.4670, 5159.368, 180, 0
476 X = 307.5670, 5159.363, 180, 0
477 X=  307.6670, 5159.359, 179, 0
478 X=  307.7670, 5159.354, 179, 0
479 X=  307.8660, 5159.350, 178, 0
480 X =  307.9660, 5159.346, 178, 0
481 X = 308.0660, 5159.341, 178, 0
482 X = 308.1660, 5159.337, 177, 0
483 X=  308.2660, 5159.332, 176, 0
484 X = 308.3660, 5159.328, 175, 0
485 X = 308.4660, 5159.323, 174, 0
486 =  308.5660, 5159.319, 172, 0
487 X = 308.6660, 5159.315, 171, 0
488 =  308.7660, 5159.310, 169, 0
489 =  308.8660, 5159.306, 167, 0
490 =  308.9660, 5159.301, 165, 0
491 = 309.0650, 5159.297, 162, 0
492 = 309.1650, 5159.292, 160, 0
493 = 309.2650, 5159.288, 158, 0
494 = 309.3650, 5159.284, 155, 0
495 = 306.9720, 5159.490, 183, 0
496 = 307.0720, 5159.485, 183, 0
497 = 307.1710, 5159.481, 183, 0
498 X=  307.2710, 5159.477, 181, 0
499 X=  307.3710, 5159.472, 178, 0
500 X= = 307.4710, 5159.468, 178, 0
501 X=  307.5710, 5159.463, 178, 0
502 = 307.6710, 5159.459, 178, 0
503 X= = 307.7710, 5159.454, 178, 0
504 X=  307.8710, 5159.450, 176, 0
505 X= = 307.9710, 5159.446, 176, 0
506 X = 308.0710, 5159.441, 175, 0
507 X=  308.1710, 5159.437, 175, 0
508 X = 308.2710, 5159.432, 174, 0
509 X = 308.3700, 5159.428, 172, 0
510 X =  308.4700, 5159.423, 171, 0
511 X=  308.5700, 5159.419, 169, 0
512 X = 308.6700, 5159.414, 168, 0
513 X =  308.7700, 5159.410, 167, 0
514 X=  308.8700, 5159.406, 165, 0
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515 X=  308.9700, 5159.401, 163, 0
516 X=  309.0700, 5159.397, 160, 0
517 X=  309.1700, 5159.392, 158, 0
518 X=  309.2700, 5159.388, 156, 0
519 X=  309.3700, 5159.383, 154, 0
520 X = 306.9760, 5159.590, 183, 0
521 X=  307.0760, 5159.585, 183, 0
522 X = 307.1760, 5159.581, 183, 0
523 X =  307.2760, 5159.577, 181, 0
524 X = 307.3760, 5159.572, 177, 0
525 X=  307.4760, 5159.568, 177, 0
526 X = 307.5760, 5159.563, 176, 0
527 X=  307.6760, 5159.559, 176, 0
528 = 307.7750, 5159.554, 176, 0
529 X = 307.8750, 5159.550, 175, 0
530 = 307.9750, 5159.545, 174, 0
531 =  308.0750, 5159.541, 173, 0
532 = 308.1750, 5159.537, 172, 0
533 = 308.2750, 5159.532, 171, 0
534 = 308.3750, 5159.528, 170, 0
535 = 308.4750, 5159.523, 169, 0
536 =  308.5750, 5159.519, 167, 0
537 =  308.6750, 5159.514, 166, 0
538 = 308.7750, 5159.510, 164, 0
539 =  308.8740, 5159.506, 162, 0
540 X = 308.9740, 5159.501, 161, 0
541 X=  309.0740, 5159.497, 158, 0
542 X = 309.1740, 5159.492, 157, 0
543 X = 309.2740, 5159.488, 155, 0
544 = 309.3740, 5159.483, 153, 0
545 X=  306.9810, 5159.690, 183, 0
546 X=  307.0800, 5159.685, 183, 0
547 X=  307.1800, 5159.681, 183, 0
548 X = 307.2800, 5159.676, 181, 0
549 X = 307.3800, 5159.672, 177, 0
550 X = 307.4800, 5159.668, 175, 0
551 X = 307.5800, 5159.663, 174, 0
552 X = 307.6800, 5159.659, 174, 0
553 X = 307.7800, 5159.654, 174, 0
554 X = 307.8800, 5159.650, 173, 0
555 X = 307.9800, 5159.645, 172, 0
556 X = 308.0800, 5159.641, 171, 0
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557 X=  308.1800, 5159.636, 170, 0
558 X = 308.2790, 5159.632, 169, 0
559 X = 308.3790, 5159.628, 168, 0
560 X=  308.4790, 5159.623, 167, 0
561 X=  308.5790, 5159.619, 166, 0
562 X = 308.6790, 5159.614, 164, 0
563 X = 308.7790, 5159.610, 162, 0
564 X = 308.8790, 5159.605, 160, 0
565 X = 308.9790, 5159.601, 158, 0
566 X = 309.0790, 5159.597, 157, 0
567 X=  309.1790, 5159.592, 155, 0
568 X = 309.2790, 5159.588, 153, 0
569 X = 309.3780, 5159.583, 152, 0
570 = 326.0000, 5135.397, 109, 0
571 X=  325.8730, 5135.857, 109, 0
572 =  325.7780, 5136.349, 109, 0
573 =  325.7380, 5136.611, 109, 0
574 =  325.6980, 5136.873, 109, 0
575 = 325.6270, 5137.119, 109, 0
576 =  325.5560, 5137.365, 109, 0
577 = 325.5480, 5137.635, 109, 0
578 = 325.5390, 5137.905, 109, 0
579 = 325.7780, 5138.333, 109, 0
580 = 325.8330, 5138.587, 109, 0
581 =  325.8880, 5138.841, 111, 0
582 X=  325.9200, 5139.325, 111, 0
583 X =  325.9360, 5139.794, 111, 0
584 X= = 325.9200, 5140.064, 111, 0
585 X = 325.9040, 5140.333, 109, 0
586 = 325.8410, 5140.825, 109, 0
587 X=  325.8570, 5141.079, 109, 0
588 X=  325.8730, 5141.333, 109, 0
589 X=  325.9210, 5141.579, 109, 0
590 X = 325.9680, 5141.825, 109, 0
591 X=  326.0790, 5142.286, 109, 0
592 X = 326.1430, 5142.548, 109, 0
593 X = 326.2060, 5142.810, 109, 0
594 X=  326.3090, 5143.278, 109, 0
595 X=  326.4120, 5143.746, 109, 0
596 X = 326.4440, 5144.008, 109, 0
597 X=  326.4760, 5144.270, 109, 0
598 X=  326.5230, 5144.762, 110, 0
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599 X=  326.4760, 5145.024, 111, 0
600 X=  326.4280, 5145.286, 112, 0
601 X=  326.3490, 5145.714, 111, 0
602 X=  326.3330, 5145.976, 112, 0
603 X=  326.3170, 5146.238, 112, 0
604 X=  326.2380, 5146.730, 112, 0
605 X=  326.3060, 5146.992, 112, 0
606 X=  326.3730, 5147.254, 112, 0
607 X=  326.4040, 5147.714, 112, 0
608 X=  326.4760, 5148.206, 112, 0
609 X=  326.4680, 5148.460, 112, 0
610 X = 326.4600, 5148.714, 112, 0
611 X=  326.3650, 5149.175, 112, 0
612 = 326.2690, 5149.571, 112, 0
613 X=  326.3730, 5149.801, 112, 0
614 = 326.4760, 5150.031, 112, 0
615 = 326.7420, 5150.452, 112, 0
616 = 326.7460, 5150.952, 113, 0
617 =  326.6670, 5151.428, 113, 0
618 = 326.6270, 5151.872, 113, 0
619 =  326.5870, 5152.317, 113, 0
620 = 326.4840, 5152.587, 112, 0
621 = 326.3800, 5152.857, 112, 0
622 = 326.2850, 5153.151, 112, 0
623 = 326.1900, 5153.444, 112, 0
624 X=  326.1110, 5153.706, 112, 0
625 X=  326.0310, 5153.968, 112, 0
626 X=  326.3970, 5153.860, 113, 0
627 X=  326.7630, 5153.752, 125, 0
628 =  326.7670, 5154.008, 145, 0
629 X=  326.7710, 5154.263, 161, 0
630 X=  326.7900, 5154.517, 177, 0
631 X=  326.8090, 5154.771, 189, 0
632 X=  326.8280, 5154.931, 203, 0
633 X=  326.4160, 5154.933, 157, 0
634 X=  326.4240, 5155.359, 216, 0
635 X=  326.0340, 5155.363, 141, 0
636 X=  326.0360, 5155.740, 185, 0
637 X=  325.6300, 5155.751, 122, 0
638 X=  325.6360, 5156.006, 167, 0
639 X=  325.6410, 5156.260, 180, 0
640 X=  325.6450, 5156.546, 180, 0
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641 X=  325.2400, 5156.550, 163, 0
642 X=  325.2480, 5156.808, 183, 0
643 X=  325.2550, 5157.065, 183, 0
644 X=  325.2540, 5157.319, 185, 0
645 X=  325.2520, 5157.572, 185, 0
646 X =  325.2480, 5158.071, 212, 0
647 X=  325.2370, 5158.569, 239, 0
648 X=  325.2350, 5158.855, 254, 0
649 X=  324.7440, 5158.866, 262, 0
650 X = 324.3320, 5158.878, 224, 0
651 X=  324.3440, 5159.275, 274, 0
652 X=  323.9230, 5159.286, 221, 0
653 X= = 323.9310, 5159.538, 268, 0
654 = 323.9380, 5159.790, 273, 0
655 X = 323.9480, 5160.145, 274, 0
656 = 323.9580, 5160.500, 274, 0
657 = 323.7030, 5160.510, 270, 0
658 = 323.4470, 5160.519, 253, 0
659 = 322.9540, 5160.530, 273, 0
660 = 322.6980, 5160.534, 274, 0
661 = 322.4420, 5160.538, 274, 0
662 = 322.1850, 5160.546, 241, 0
663 = 321.9270, 5160.553, 174, 0
664 = 321.9440, 5160.811, 254, 0
665 = 321.9610, 5161.069, 274, 0
666 X=  321.9730, 5161.565, 274, 0
667 X=  321.9830, 5161.815, 274, 0
668 X= = 321.9920, 5162.065, 274, 0
669 X= = 321.9960, 5162.317, 274, 0
670 = 322.0000, 5162.569, 274, 0
671 X=  322.0050, 5163.065, 274, 0
672 X= = 322.0180, 5163.319, 274, 0
673 X=  322.0310, 5163.572, 274, 0
674 X=  322.0390, 5164.070, 274, 0
675 X=  322.0450, 5164.321, 274, 0
676 X=  322.0510, 5164.572, 274, 0
677 X=  322.0590, 5165.069, 274, 0
678 X=  322.0600, 5165.321, 274, 0
679 X=  322.0610, 5165.573, 274, 0
680 X=  322.0760, 5166.000 274, 0
681 X=  322.0800, 5166.250, 274, 0
682 X=  322.0840, 5166.500, 274, 0
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683 X = 322.0940, 5166.750, 274, 0
684 X=  322.1030, 5167.000 274, 0
685 X= = 3221130, 5167.250, 273, 0
686 X= = 322.1220, 5167.500, 268, 0
687 X=  322.1370, 5167.750, 265, 0
688 X= = 322.1520, 5168.000 263, 0
689 X= = 322.1700, 5168.250, 261, 0
690 X=  322.1870, 5168.500, 260, 0
691 X=  322.1930, 5168.750, 260, 0
692 X=  322.1980, 5169.000 258, 0
693 X=  322.2100, 5169.250, 254, 0
694 X=  322.2210, 5169.500, 250, 0
695 X=  322.2270, 5169.750, 247, 0
696 = 3222320, 5170.000 243, 0
697 X=  322.2360, 5170.233, 242, 0
698 = 321.7440, 5170.255, 241, 0
699 = 321.4500, 5170.257, 240, 0
700 = 321.4540, 5170.512, 241, 0
701 = 321.4580, 5170.767, 241, 0
702 = 321.4640, 5171.019, 242, 0
703 = 321.4690, 5171.271, 243, 0
704 = 321.4790, 5171.527, 244, 0
705 = 321.4880, 5171.782, 250, 0
706 = 321.5040, 5172.274, 264, 0
707 = 321.5120, 5172.532, 270, 0
708 X=  321.5190, 5172.790, 271, 0
709 X=  321.5330, 5173.135, 274, 0
710 X=  321.5460, 5173.480, 274, 0
711 X=  321.2940, 5173.484, 274, 0
712 = 321.0420, 5173.488, 274, 0
713 X=  320.7520, 5173.492, 271, 0
714 X=  320.7580, 5173.746, 272, 0
715 X=  320.7630, 5174.000 274, 0
716 X=  320.7670, 5174.250, 274, 0
717 X=  320.7710, 5174.500, 274, 0
718 X=  320.7770, 5174.750, 273, 0
719 X=  320.7820, 5175.000 273, 0
720 X=  320.7880, 5175.250, 273, 0
721 X=  320.7940, 5175.500, 274, 0
722 X=  320.8020, 5175.750, 274, 0
723 X=  320.8090, 5176.000 274, 0
724 X=  320.8130, 5176.250, 274, 0
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725 X=  320.8170, 5176.500, 274, 0
726 X=  320.8270, 5176.750, 274, 0
727 X=  320.8360, 5177.000 274, 0
728 X=  320.8470, 5177.285, 274, 0
729 X=  320.8580, 5177.569, 260, 0
730 X=  320.6070, 5177.575, 261, 0
731 X=  320.3550, 5177.58, 254, 0
732 X=  320.0000, 5177.589, 242, 0
733 X=  320.0040, 5177.848, 240, 0
734 X = 320.0080, 5178.106, 241, 0
735 X=  320.0190, 5178.360, 242, 0
736 X = 320.0300, 5178.614, 243, 0
737 X=  320.0350, 5178.874, 244, 0
738 = 320.0390, 5179.133, 247, 0
739 X=  320.0430, 5179.385, 253, 0
740 = 326.5000, 5135.397, 122, 0
741 = 327.0000, 5135.397, 139, 0
742 = 327.5000, 5135.397, 152, 0
743 = 328.0000, 5135.397, 152, 0
744 = 328.5000, 5135.397, 152, 0
745 = 329.0000, 5135.397, 152, 0
746 = 329.5000, 5135.397, 156, 0
747 = 330.0000, 5135.397, 164, 0
748 = 330.5000, 5135.397, 173, 0
749 = 331.0000, 5135.397, 172, 0
750 X = 331.5000, 5135.397, 168, 0
751 X=  332.0000, 5135.397, 172, 0
752 X = 332.5000, 5135.397, 177, 0
753 X = 333.0000, 5135.397, 179, 0
754 = 326.0000, 5135.897, 109, 0
755 X=  326.5000, 5135.897, 126, 0
756 X = 327.0000, 5135.897, 144, 0
757 X=  327.5000, 5135.897, 152, 0
758 X = 328.0000, 5135.897, 152, 0
759 X= = 328.5000, 5135.897, 154, 0
760 X=  329.0000, 5135.897, 161, 0
761 X=  329.5000, 5135.897, 168, 0
762 X = 330.0000, 5135.897, 178, 0
763 X = 330.5000, 5135.897, 183, 0
764 X = 331.0000, 5135.897, 183, 0
765 X =  331.5000, 5135.897, 177, 0
766 X = 332.0000, 5135.897, 179, 0
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767 X=  332.5000, 5135.897, 185, 0
768 X = 333.0000, 5135.897, 186, 0
769 X=  326.0000, 5136.397, 109, 0
770 X=  326.5000, 5136.397, 130, 0
771 X=  327.0000, 5136.397, 152, 0
772 X=  327.5000, 5136.397, 152, 0
773 X=  328.0000, 5136.397, 160, 0
774 X=  328.5000, 5136.397, 165, 0
775 X=  329.0000, 5136.397, 170, 0
776 X = 329.5000, 5136.397, 178, 0
777 X=  330.0000, 5136.397, 183, 0
778 X=  330.5000, 5136.397, 183, 0
779 X = 331.0000, 5136.397, 183, 0
780 = 331.5000, 5136.397, 183, 0
781 X=  332.0000, 5136.397, 183, 0
782 = 332.5000, 5136.397, 192, 0
783 = 333.0000, 5136.397, 192, 0
784 = 326.0000, 5136.897, 110, 0
785 = 326.5000, 5136.897, 133, 0
786 = 327.0000, 5136.897, 152, 0
787 = 327.5000, 5136.897, 159, 0
788 = 328.0000, 5136.897, 176, 0
789 = 328.5000, 5136.897, 177, 0
790 = 329.0000, 5136.897, 178, 0
791 = 329.5000, 5136.897, 180, 0
792 X=  330.0000, 5136.897, 186, 0
793 X = 330.5000, 5136.897, 191, 0
794 X = 331.0000, 5136.897, 187, 0
795 X=  331.5000, 5136.897, 183, 0
796 = 332.0000, 5136.897, 190, 0
797 X=  332.5000, 5136.897, 197, 0
798 X=  333.0000, 5136.897, 198, 0
799 X=  326.0000, 5137.397, 112, 0
800 X = 326.5000, 5137.397, 142, 0
801 X=  327.0000, 5137.397, 163, 0
802 X=  327.5000, 5137.397, 177, 0
803 X = 328.0000, 5137.397, 187, 0
804 X=  328.5000, 5137.397, 192, 0
805 X=  329.0000, 5137.397, 191, 0
806 X=  329.5000, 5137.397, 188, 0
807 X = 330.0000, 5137.397, 198, 0
808 X = 330.5000, 5137.397, 203, 0
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809 X=  331.0000, 5137.397, 194, 0
810 X=  331.5000, 5137.397, 192, 0
811 X=  332.0000, 5137.397, 196, 0
812 X=  332.5000, 5137.397, 203, 0
813 X = 333.0000, 5137.397, 204, 0
814 X=  326.0000, 5137.897, 113, 0
815 X=  326.5000, 5137.897, 144, 0
816 X = 327.0000, 5137.897, 175, 0
817 X=  327.5000, 5137.897, 194, 0
818 X = 328.0000, 5137.897, 205, 0
819 X=  328.5000, 5137.897, 211, 0
820 X = 329.0000, 5137.897, 217, 0
821 X=  329.5000, 5137.897, 206, 0
822 = 330.0000, 5137.897, 211, 0
823 X=  330.5000, 5137.897, 213, 0
824 = 331.0000, 5137.897, 201, 0
825 = 331.5000, 5137.897, 200, 0
826 = 332.0000, 5137.897, 208, 0
827 = 332.5000, 5137.897, 211, 0
828 = 333.0000, 5137.897, 210, 0
829 = 326.0000, 5138.397, 113, 0
830 = 326.5000, 5138.397, 151, 0
831 = 327.0000, 5138.397, 189, 0
832 = 327.5000, 5138.397, 226, 0
833 = 328.0000, 5138.397, 238, 0
834 X=  328.5000, 5138.397, 244, 0
835 X=  329.0000, 5138.397, 243, 0
836 X=  329.5000, 5138.397, 223, 0
837 X = 330.0000, 5138.397, 217, 0
838 = 330.5000, 5138.397, 214, 0
839 X=  331.0000, 5138.397, 2009, 0
840 X=  331.5000, 5138.397, 208, 0
841 X=  332.0000, 5138.397, 212, 0
842 X = 332.5000, 5138.397, 213, 0
843 X = 333.0000, 5138.397, 213, 0
844 X = 326.0000, 5138.897, 116, 0
845 X =  326.5000, 5138.897, 184, 0
846 X = 327.0000, 5138.897, 218, 0
847 X=  327.5000, 5138.897, 244, 0
848 X = 328.0000, 5138.897, 244, 0
849 X=  328.5000, 5138.897, 244, 0
850 X = 329.0000, 5138.897, 244, 0
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851 X=  329.5000, 5138.897, 235, 0
852 X = 330.0000, 5138.897, 227, 0
853 X = 330.5000, 5138.897, 221, 0
854 X = 331.0000, 5138.897, 216, 0
855 X = 331.5000, 5138.897, 214, 0
856 X = 332.0000, 5138.897, 213, 0
857 X = 332.5000, 5138.897, 213, 0
858 X = 333.0000, 5138.897, 213, 0
859 X = 326.0000, 5139.397, 114, 0
860 X =  326.5000, 5139.397, 243, 0
861 X=  327.0000, 5139.397, 244, 0
862 X =  327.5000, 5139.397, 244, 0
863 X = 328.0000, 5139.397, 244, 0
864 = 328.5000, 5139.397, 244, 0
865 X = 329.0000, 5139.397, 244, 0
866 = 329.5000, 5139.397, 238, 0
867 = 330.0000, 5139.397, 231, 0
868 = 330.5000, 5139.397, 226, 0
869 = 331.0000, 5139.397, 221, 0
870 = 331.5000, 5139.397, 216, 0
871 = 332.0000, 5139.397, 213, 0
872 = 332.5000, 5139.397, 213, 0
873 = 333.0000, 5139.397, 213, 0
874 = 326.0000, 5139.897, 114, 0
875 = 326.5000, 5139.897, 241, 0
876 X=  327.0000, 5139.897, 244, 0
877 X=  327.5000, 5139.897, 244, 0
878 X=  328.0000, 5139.897, 244, 0
879 X=  328.5000, 5139.897, 244, 0
880 = 329.0000, 5139.897, 244, 0
881 X=  329.5000, 5139.897, 241, 0
882 X =  330.0000, 5139.897, 236, 0
883 X =  330.5000, 5139.897, 234, 0
884 X = 331.0000, 5139.897, 231, 0
885 X = 331.5000, 5139.897, 225, 0
886 X = 332.0000, 5139.897, 219, 0
887 X = 332.5000, 5139.897, 216, 0
888 X = 333.0000, 5139.897, 214, 0
889 X = 326.0000, 5140.397, 111, 0
890 X = 326.5000, 5140.397, 217, 0
891 X=  327.0000, 5140.397, 244, 0
892 X=  327.5000, 5140.397, 244, 0
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893 X=  328.0000, 5140.397, 244, 0
894 X=  328.5000, 5140.397, 244, 0
895 X = 329.0000, 5140.397, 244, 0
896 X =  329.5000, 5140.397, 243, 0
897 X = 330.0000, 5140.397, 240, 0
898 X = 330.5000, 5140.397, 239, 0
899 X = 331.0000, 5140.397, 240, 0
900 X = 331.5000, 5140.397, 237, 0
901 X=  332.0000, 5140.397, 231, 0
902 X=  332.5000, 5140.397, 227, 0
903 X = 333.0000, 5140.397, 221, 0
904 X =  326.0000, 5140.897, 109, 0
905 X=  326.5000, 5140.897, 206, 0
906 = 327.0000, 5140.897, 244, 0
907 X=  327.5000, 5140.897, 244, 0
908 = 328.0000, 5140.897, 244, 0
909 = 328.5000, 5140.897, 244, 0
910 = 329.0000, 5140.897, 244, 0
911 = 329.5000, 5140.897, 244, 0
912 = 330.0000, 5140.897, 244, 0
913 = 330.5000, 5140.897, 244, 0
914 = 331.0000, 5140.897, 244, 0
915 = 331.5000, 5140.897, 244, 0
916 = 332.0000, 5140.897, 243, 0
917 = 332.5000, 5140.897, 237, 0
918 X = 333.0000, 5140.897, 230, 0
919 X=  326.0000, 5141.397, 109, 0
920 X=  326.5000, 5141.397, 156, 0
921 X=  327.0000, 5141.397, 244, 0
922 = 327.5000, 5141.397, 244, 0
923 X=  328.0000, 5141.397, 244, 0
924 X=  328.5000, 5141.397, 244, 0
925 X = 329.0000, 5141.397, 244, 0
926 X=  329.5000, 5141.397, 244, 0
927 X=  330.0000, 5141.397, 244, 0
928 X = 330.5000, 5141.397, 244, 0
929 X = 331.0000, 5141.397, 244, 0
930 X =  331.5000, 5141.397, 244, 0
931 X=  332.0000, 5141.397, 244, 0
932 X=  332.5000, 5141.397, 244, 0
933 X=  333.0000, 5141.397, 241, 0
934 X=  326.0000, 5141.897, 109, 0
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935 X=  326.5000, 5141.897, 148, 0
936 X =  327.0000, 5141.897, 243, 0
937 X=  327.5000, 5141.897, 244, 0
938 X = 328.0000, 5141.897, 244, 0
939 X=  328.5000, 5141.897, 244, 0
940 X = 329.0000, 5141.897, 244, 0
941 X=  329.5000, 5141.897, 244, 0
942 X = 330.0000, 5141.897, 248, 0
943 X = 330.5000, 5141.897, 249, 0
944 X = 331.0000, 5141.897, 250, 0
945 X = 331.5000, 5141.897, 250, 0
946 X = 332.0000, 5141.897, 248, 0
947 X=  332.5000, 5141.897, 246, 0
948 = 333.0000, 5141.897, 244, 0
949 X=  326.5000, 5142.397, 128, 0
950 = 327.0000, 5142.397, 238, 0
951 = 327.5000, 5142.397, 214, 0
952 = 328.0000, 5142.397, 244, 0
953 = 328.5000, 5142.397, 244, 0
954 = 329.0000, 5142.397, 244, 0
955 = 329.5000, 5142.397, 244, 0
956 = 330.0000, 5142.397, 253, 0
957 = 330.5000, 5142.397, 255, 0
958 = 331.0000, 5142.397, 258, 0
959 = 331.5000, 5142.397, 258, 0
960 X = 332.0000, 5142.397, 255, 0
961 X =  332.5000, 5142.397, 251, 0
962 X = 333.0000, 5142.397, 249, 0
963 X =  326.5000, 5142.897, 119, 0
964 = 327.0000, 5142.897, 170, 0
965 X=  327.5000, 5142.897, 226, 0
966 X = 328.0000, 5142.897, 244, 0
967 X=  328.5000, 5142.897, 244, 0
968 X = 329.0000, 5142.897, 244, 0
969 X = 329.5000, 5142.897, 244, 0
970 X = 330.0000, 5142.897, 257, 0
971 X=  330.5000, 5142.897, 261, 0
972 X=  331.0000, 5142.897, 265, 0
973 X=  331.5000, 5142.897, 265, 0
974 X=  332.0000, 5142.897, 263, 0
975 X=  332.5000, 5142.897, 255, 0
976 X=  333.0000, 5142.897, 254, 0
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977 X=  326.5000, 5143.397, 114, 0
978 X=  327.0000, 5143.397, 160, 0
979 X=  327.5000, 5143.397, 241, 0
980 X = 328.0000, 5143.397, 244, 0
981 X =  328.5000, 5143.397, 244, 0
982 X = 329.0000, 5143.397, 244, 0
983 X = 329.5000, 5143.397, 244, 0
984 X = 330.0000, 5143.397, 258, 0
985 X = 330.5000, 5143.397, 267, 0
986 X = 331.0000, 5143.397, 272, 0
987 X = 331.5000, 5143.397, 274, 0
988 X = 332.0000, 5143.397, 270, 0
989 X = 332.5000, 5143.397, 260, 0
990 = 333.0000, 5143.397, 260, 0
991 X=  326.5000, 5143.897, 111, 0
992 = 327.0000, 5143.897, 151, 0
993 = 327.5000, 5143.897, 214, 0
994 = 328.0000, 5143.897, 238, 0
995 = 328.5000, 5143.897, 242, 0
996 = 329.0000, 5143.897, 244, 0
997 = 329.5000, 5143.897, 244, 0
998 = 330.0000, 5143.897, 257, 0
999 = 330.5000, 5143.897, 273, 0
1000 X =  331.000, 5143.897, 274, 0
1001 X = 331.500, 5143.897, 274, 0
1002 X = 332.000, 5143.897, 274, 0
1003 X = 332.500, 5143.897, 265, 0
1004 X = 333.000, 5143.897, 266, 0
1005 X = 326.500, 5144.397, 109, 0
1006 X=  327.000, 5144.397, 148, 0
1007 X=  327.500, 5144.397, 193, 0
1008 X = 328.000, 5144.397, 196, 0
1009 X = 328.500, 5144.397, 234, 0
1010 X=  329.000, 5144.397, 244, 0
1011 X=  329.500, 5144.397, 244, 0
1012 X=  330.000, 5144.397, 262, 0
1013 X = 330.500, 5144.397, 274, 0
1014 X = 331.000, 5144.397, 274, 0
1015 X = 331.500, 5144.397, 274, 0
1016 X = 332.000, 5144.397, 274, 0
1017 X = 332.500, 5144.397, 269, 0
1018 X = 333.000, 5144.397, 271, 0
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1019 X=  326.500, 5144.897, 110, 0
1020 X = 327.000, 5144.897, 139, 0
1021 X=  327.500, 5144.897, 183, 0
1022 X=  328.000, 5144.897, 188, 0
1023 X = 328.500, 5144.897, 238, 0
1024 X = 329.000, 5144.897, 244, 0
1025 X = 329.500, 5144.897, 259, 0
1026 X = 330.000, 5144.897, 272, 0
1027 X = 330.500, 5144.897, 274, 0
1028 X = 331.000, 5144.897, 274, 0
1029 X = 331.500, 5144.897, 274, 0
1030 X =  332.000, 5144.897, 274, 0
1031 X = 332.500, 5144.897, 274, 0
1032 X = 333.000, 5144.897, 274, 0
1033 X = 326.500, 5145.397, 112, 0
1034 X = 327.000, 5145.397, 134, 0
1035 X = 327.500, 5145.397, 188, 0
1036 X = 328.000, 5145.397, 224, 0
1037 X = 328.500, 5145.397, 250, 0
1038 X = 329.000, 5145.397, 261, 0
1039 X = 329.500, 5145.397, 274, 0
1040 X = 330.000, 5145.397, 274, 0
1041 X = 330.500, 5145.397, 274, 0
1042 X = 331.000, 5145.397, 274, 0
1043 X = 331.500, 5145.397, 274, 0
1044 X = 332.000, 5145.397, 274, 0
1045 X = 332.500, 5145.397, 274, 0
1046 X = 333.000, 5145.397, 274, 0
1047 X = 326.500, 5145.897, 112, 0
1048 X = 327.000, 5145.897, 149, 0
1049 X=  327.500, 5145.897, 200, 0
1050 X = 328.000, 5145.897, 240, 0
1051 X=  328.500, 5145.897, 247, 0
1052 X = 329.000, 5145.897, 256, 0
1053 X = 329.500, 5145.897, 267, 0
1054 X = 330.000, 5145.897, 274, 0
1055 X = 330.500, 5145.897, 274, 0
1056 X = 331.000, 5145.897, 274, 0
1057 X = 331.500, 5145.897, 274, 0
1058 X = 332.000, 5145.897, 274, 0
1059 X = 332.500, 5145.897, 274, 0
1060 X = 333.000, 5145.897, 274, 0
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1061 X=  326.500, 5146.397, 112, 0
1062 X = 327.000, 5146.397, 174, 0
1063 X = 327.500, 5146.397, 224, 0
1064 X = 328.000, 5146.397, 244, 0
1065 X = 328.500, 5146.397, 244, 0
1066 X = 329.000, 5146.397, 250, 0
1067 X = 329.500, 5146.397, 268, 0
1068 X = 330.000, 5146.397, 274, 0
1069 X = 330.500, 5146.397, 274, 0
1070 X = 331.000, 5146.397, 274, 0
1071 X=  331.500, 5146.397, 274, 0
1072 X=  332.000, 5146.397, 274, 0
1073 X = 332.500, 5146.397, 274, 0
1074 X = 333.000, 5146.397, 274, 0
1075 X =  326.500, 5146.897, 115, 0
1076 X = 327.000, 5146.897, 178, 0
1077 X=  327.500, 5146.897, 242, 0
1078 X = 328.000, 5146.897, 244, 0
1079 X = 328.500, 5146.897, 244, 0
1080 X = 329.000, 5146.897, 254, 0
1081 X =  329.500, 5146.897, 275, 0
1082 X = 330.000, 5146.897, 274, 0
1083 X = 330.500, 5146.897, 274, 0
1084 X = 331.000, 5146.897, 274, 0
1085 X = 331.500, 5146.897, 274, 0
1086 X = 332.000, 5146.897, 274, 0
1087 X = 332.500, 5146.897, 274, 0
1088 X = 333.000, 5146.897, 274, 0
1089 X = 326.500, 5147.397, 114, 0
1090 X=  327.000, 5147.397, 150, 0
1091 X=  327.500, 5147.397, 243, 0
1092 X = 328.000, 5147.397, 232, 0
1093 X = 328.500, 5147.397, 245, 0
1094 X = 329.000, 5147.397, 266, 0
1095 X = 329.500, 5147.397, 276, 0
1096 X = 330.000, 5147.397, 274, 0
1097 X = 330.500, 5147.397, 274, 0
1098 X = 331.000, 5147.397, 274, 0
1099 X = 331.500, 5147.397, 274, 0
1100 X = 332.000, 5147.397, 274, 0
1101 X=  332.500, 5147.397, 274, 0
1102 X = 333.000, 5147.397, 274, 0
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1103 X=  326.500, 5147.897, 112, 0
1104 X = 327.000, 5147.897, 124, 0
1105 X=  327.500, 5147.897, 197, 0
1106 X=  328.000, 5147.897, 188, 0
1107 X=  328.500, 5147.897, 244, 0
1108 X = 329.000, 5147.897, 263, 0
1109 X = 329.500, 5147.897, 2717, 0
1110 X=  330.000, 5147.897, 274, 0
1111 X=  330.500, 5147.897, 274, 0
1112 X = 331.000, 5147.897, 274, 0
1113 X=  331.500, 5147.897, 274, 0
1114 X = 332.000, 5147.897, 274, 0
1115 X = 332.500, 5147.897, 274, 0
1116 X = 333.000, 5147.897, 274, 0
1117 X=  326.500, 5148.397, 112, 0
1118 X = 327.000, 5148.397, 114, 0
1119 X=  327.500, 5148.397, 182, 0
1120 X = 328.000, 5148.397, 237, 0
1121 X=  328.500, 5148.397, 255, 0
1122 X=  329.000, 5148.397, 274, 0
1123 X=  329.500, 5148.397, 277, 0
1124 X = 330.000, 5148.397, 274, 0
1125 X=  330.500, 5148.397, 274, 0
1126 X = 331.000, 5148.397, 274, 0
1127 X = 331.500, 5148.397, 274, 0
1128 X = 332.000, 5148.397, 274, 0
1129 X =  332.500, 5148.397, 274, 0
1130 X = 333.000, 5148.397, 274, 0
1131 X=  326.500, 5148.897, 112, 0
1132 X=  327.000, 5148.897, 114, 0
1133 X = 327.500, 5148.897, 227, 0
1134 X = 328.000, 5148.897, 244, 0
1135 X = 328.500, 5148.897, 270, 0
1136 X=  329.000, 5148.897, 274, 0
1137 X = 329.500, 5148.897, 278, 0
1138 X = 330.000, 5148.897, 274, 0
1139 X = 330.500, 5148.897, 274, 0
1140 X = 331.000, 5148.897, 274, 0
1141 X=  331.500, 5148.897, 274, 0
1142 X = 332.000, 5148.897, 274, 0
1143 X = 332.500, 5148.897, 274, 0
1144 X = 333.000, 5148.897, 274, 0
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1145 X = 326.500, 5149.397, 112, 0
1146 X = 327.000, 5149.397, 114, 0
1147 X = 327.500, 5149.397, 235, 0
1148 X = 328.000, 5149.397, 252, 0
1149 X=  328.500, 5149.397, 265, 0
1150 X = 329.000, 5149.397, 274, 0
1151 X = 329.500, 5149.397, 2717, 0
1152 X = 330.000, 5149.397, 274, 0
1153 X = 330.500, 5149.397, 274, 0
1154 X = 331.000, 5149.397, 274, 0
1155 X = 331.500, 5149.397, 274, 0
1156 X = 332.000, 5149.397, 274, 0
1157 X = 332.500, 5149.397, 274, 0
1158 X = 333.000, 5149.397, 274, 0
1159 X=  326.500, 5149.897, 112, 0
1160 X =  327.000, 5149.897, 1186, 0
1161 X=  327.500, 5149.897, 236, 0
1162 X = 328.000, 5149.897, 250, 0
1163 X = 328.500, 5149.897, 262, 0
1164 X = 329.000, 5149.897, 274, 0
1165 X = 329.500, 5149.897, 276, 0
1166 X = 330.000, 5149.897, 274, 0
1167 X = 330.500, 5149.897, 274, 0
1168 X = 331.000, 5149.897, 274, 0
1169 X = 331.500, 5149.897, 274, 0
1170 X = 332.000, 5149.897, 274, 0
1171 X=  332.500, 5149.897, 274, 0
1172 X = 333.000, 5149.897, 274, 0
1173 X = 327.000, 5150.397, 123, 0
1174 X = 327.500, 5150.397, 220, 0
1175 X = 328.000, 5150.397, 248, 0
1176 X=  328.500, 5150.397, 256, 0
1177 X= 329.000, 5150.397, 264, 0
1178 X = 329.500, 5150.397, 272, 0
1179 X = 330.000, 5150.397, 275, 0
1180 X = 330.500, 5150.397, 274, 0
1181 X = 331.000, 5150.397, 274, 0
1182 X = 331.500, 5150.397, 274, 0
1183 X = 332.000, 5150.397, 274, 0
1184 X = 332.500, 5150.397, 274, 0
1185 X = 333.000, 5150.397, 274, 0
1186 X = 327.000, 5150.897, 125, 0
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1187 X=  327.500, 5150.897, 221, 0
1188 X = 328.000, 5150.897, 245, 0
1189 X = 328.500, 5150.897, 251, 0
1190 X=  329.000, 5150.897, 256, 0
1191 X=  329.500, 5150.897, 264, 0
1192 X = 330.000, 5150.897, 274, 0
1193 X = 330.500, 5150.897, 274, 0
1194 X = 331.000, 5150.897, 274, 0
1195 X = 331.500, 5150.897, 274, 0
1196 X = 332.000, 5150.897, 274, 0
1197 X=  332.500, 5150.897, 274, 0
1198 X = 333.000, 5150.897, 274, 0
1199 X = 327.000, 5151.397, 126, 0
1200 X = 327.500, 5151.397, 188, 0
1201 X = 328.000, 5151.397, 230, 0
1202 X = 328.500, 5151.397, 247, 0
1203 X = 329.000, 5151.397, 250, 0
1204 X = 329.500, 5151.397, 257, 0
1205 X = 330.000, 5151.397, 263, 0
1206 X = 330.500, 5151.397, 273, 0
1207 X = 331.000, 5151.397, 274, 0
1208 X = 331.500, 5151.397, 274, 0
1209 X=  332.000, 5151.397, 274, 0
1210 X=  332.500, 5151.397, 274, 0
1211 X = 333.000, 5151.397, 274, 0
1212 X = 327.000, 5151.897, 121, 0
1213 X = 327.500, 5151.897, 180, 0
1214 X = 328.000, 5151.897, 205, 0
1215 X = 328.500, 5151.897, 226, 0
1216 X=  329.000, 5151.897, 240, 0
1217 X=  329.500, 5151.897, 249, 0
1218 X = 330.000, 5151.897, 254, 0
1219 X=  330.500, 5151.897, 261, 0
1220 X = 331.000, 5151.897, 268, 0
1221 X=  331.500, 5151.897, 273, 0
1222 X = 332.000, 5151.897, 274, 0
1223 X = 332.500, 5151.897, 274, 0
1224 X = 333.000, 5151.897, 274, 0
1225 X =  327.000, 5152.397, 120, 0
1226 X = 327.500, 5152.397, 161, 0
1227 X = 328.000, 5152.397, 184, 0
1228 X = 328.500, 5152.397, 197, 0
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1229 X=  329.000, 5152.397, 208, 0
1230 X=  329.500, 5152.397, 229, 0
1231 X = 330.000, 5152.397, 246, 0
1232 X = 330.500, 5152.397, 251, 0
1233 X = 331.000, 5152.397, 255, 0
1234 X = 331.500, 5152.397, 261, 0
1235 X = 332.000, 5152.397, 271, 0
1236 X = 332.500, 5152.397, 274, 0
1237 X = 333.000, 5152.397, 272, 0
1238 X = 326.500, 5152.897, 113, 0
1239 X = 327.000, 5152.897, 127, 0
1240 X=  327.500, 5152.897, 152, 0
1241 X = 328.000, 5152.897, 173, 0
1242 X = 328.500, 5152.897, 194, 0
1243 X = 329.000, 5152.897, 209, 0
1244 X = 329.500, 5152.897, 211, 0
1245 X = 330.000, 5152.897, 212, 0
1246 X = 330.500, 5152.897, 224, 0
1247 X = 331.000, 5152.897, 244, 0
1248 X = 331.500, 5152.897, 249, 0
1249 X=  332.000, 5152.897, 258, 0
1250 X = 332.500, 5152.897, 259, 0
1251 X = 333.000, 5152.897, 261, 0
1252 X = 326.500, 5153.397, 113, 0
1253 X = 327.000, 5153.397, 148, 0
1254 X = 327.500, 5153.397, 152, 0
1255 X=  328.000, 5153.397, 152, 0
1256 X = 328.500, 5153.397, 179, 0
1257 X = 329.000, 5153.397, 227, 0
1258 X = 329.500, 5153.397, 212, 0
1259 X=  330.000, 5153.397, 212, 0
1260 X=  330.500, 5153.397, 212, 0
1261 X=  331.000, 5153.397, 212, 0
1262 X = 331.500, 5153.397, 213, 0
1263 X = 332.000, 5153.397, 235, 0
1264 X = 332.500, 5153.397, 246, 0
1265 X = 333.000, 5153.397, 250, 0
1266 X = 327.000, 5153.897, 165, 0
1267 X = 327.500, 5153.897, 162, 0
1268 X = 328.000, 5153.897, 155, 0
1269 X = 328.500, 5153.897, 152, 0
1270 X=  329.000, 5153.897, 196, 0
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1271 X=  329.500, 5153.897, 243, 0
1272 X = 330.000, 5153.897, 237, 0
1273 X = 330.500, 5153.897, 215, 0
1274 X = 331.000, 5153.897, 213, 0
1275 X = 331.500, 5153.897, 213, 0
1276 X = 332.000, 5153.897, 212, 0
1277 X=  332.500, 5153.897, 212, 0
1278 X = 333.000, 5153.897, 217, 0
1279 X = 327.000, 5154.397, 183, 0
1280 X=  327.500, 5154.397, 172, 0
1281 X = 328.000, 5154.397, 163, 0
1282 X = 328.500, 5154.397, 161, 0
1283 X=  329.000, 5154.397, 174, 0
1284 X = 329.500, 5154.397, 202, 0
1285 X = 330.000, 5154.397, 243, 0
1286 X = 330.500, 5154.397, 241, 0
1287 X = 331.000, 5154.397, 226, 0
1288 X = 331.500, 5154.397, 225, 0
1289 X = 332.000, 5154.397, 214, 0
1290 X = 332.500, 5154.397, 213, 0
1291 X = 333.000, 5154.397, 212, 0
1292 X = 327.000, 5154.897, 199, 0
1293 X=  327.500, 5154.897, 184, 0
1294 X = 328.000, 5154.897, 173, 0
1295 X = 328.500, 5154.897, 172, 0
1296 X = 329.000, 5154.897, 175, 0
1297 X = 329.500, 5154.897, 180, 0
1298 X = 330.000, 5154.897, 230, 0
1299 X = 330.500, 5154.897, 243, 0
1300 X = 331.000, 5154.897, 243, 0
1301 X = 331.500, 5154.897, 244, 0
1302 X=  332.000, 5154.897, 244, 0
1303 X = 332.500, 5154.897, 224, 0
1304 X = 333.000, 5154.897, 213, 0
1305 X = 326.500, 5155.397, 232, 0
1306 X=  327.000, 5155.397, 240, 0
1307 X=  327.500, 5155.397, 205, 0
1308 X = 328.000, 5155.397, 183, 0
1309 X = 328.500, 5155.397, 176, 0
1310 X=  329.000, 5155.397, 177, 0
1311 X =  329.500, 5155.397, 179, 0
1312 X=  330.000, 5155.397, 182, 0
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1313 X = 330.500, 5155.397, 236, 0
1314 X = 331.000, 5155.397, 244, 0
1315 X = 331.500, 5155.397, 244, 0
1316 X=  332.000, 5155.397, 244, 0
1317 X=  332.500, 5155.397, 244, 0
1318 X = 333.000, 5155.397, 235, 0
1319 X=  326.000, 5155.897, 189, 0
1320 X=  326.500, 5155.897, 215, 0
1321 X = 327.000, 5155.897, 230, 0
1322 X = 327.500, 5155.897, 211, 0
1323 X = 328.000, 5155.897, 193, 0
1324 X = 328.500, 5155.897, 181, 0
1325 X=  329.000, 5155.897, 178, 0
1326 X = 329.500, 5155.897, 179, 0
1327 X = 330.000, 5155.897, 180, 0
1328 X = 330.500, 5155.897, 184, 0
1329 X=  331.000, 5155.897, 223, 0
1330 X = 331.500, 5155.897, 238, 0
1331 X=  332.000, 5155.897, 244, 0
1332 X=  332.500, 5155.897, 244, 0
1333 X=  333.000, 5155.897, 244, 0
1334 X=  326.000, 5156.397, 203, 0
1335 X=  326.500, 5156.397, 212, 0
1336 X=  327.000, 5156.397, 224, 0
1337 X=  327.500, 5156.397, 212, 0
1338 X=  328.000, 5156.397, 198, 0
1339 X=  328.500, 5156.397, 186, 0
1340 X = 329.000, 5156.397, 180, 0
1341 X=  329.500, 5156.397, 179, 0
1342 X = 330.000, 5156.397, 180, 0
1343 X = 330.500, 5156.397, 181, 0
1344 X = 331.000, 5156.397, 186, 0
1345 X = 331.500, 5156.397, 231, 0
1346 X = 332.000, 5156.397, 244, 0
1347 X=  332.500, 5156.397, 244, 0
1348 X = 333.000, 5156.397, 244, 0
1349 X = 325.500, 5156.897, 187, 0
1350 X = 326.000, 5156.897, 243, 0
1351 X=  326.500, 5156.897, 217, 0
1352 X = 327.000, 5156.897, 217, 0
1353 X=  327.500, 5156.897, 213, 0
1354 X = 328.000, 5156.897, 204, 0
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1355 X=  328.500, 5156.897, 192, 0
1356 X = 329.000, 5156.897, 182, 0
1357 X = 329.500, 5156.897, 180, 0
1358 X = 330.000, 5156.897, 180, 0
1359 X = 330.500, 5156.897, 180, 0
1360 X = 331.000, 5156.897, 181, 0
1361 X = 331.500, 5156.897, 200, 0
1362 X = 332.000, 5156.897, 242, 0
1363 X = 332.500, 5156.897, 244, 0
1364 X = 333.000, 5156.897, 244, 0
1365 X = 325.500, 5157.397, 208, 0
1366 X=  326.000, 5157.397, 244, 0
1367 X=  326.500, 5157.397, 244, 0
1368 X = 327.000, 5157.397, 239, 0
1369 X = 327.500, 5157.397, 219, 0
1370 X = 328.000, 5157.397, 211, 0
1371 X=  328.500, 5157.397, 203, 0
1372 X=  329.000, 5157.397, 189, 0
1373 X=  329.500, 5157.397, 182, 0
1374 X=  330.000, 5157.397, 180, 0
1375 X=  330.500, 5157.397, 180, 0
1376 X = 331.000, 5157.397, 180, 0
1377 X = 331.500, 5157.397, 182, 0
1378 X = 332.000, 5157.397, 205, 0
1379 X = 332.500, 5157.397, 244, 0
1380 X = 333.000, 5157.397, 244, 0
1381 X=  325.500, 5157.897, 217, 0
1382 X = 326.000, 5157.897, 244, 0
1383 X = 326.500, 5157.897, 244, 0
1384 X = 327.000, 5157.897, 244, 0
1385 X =  327.500, 5157.897, 244, 0
1386 X = 328.000, 5157.897, 244, 0
1387 X = 328.500, 5157.897, 219, 0
1388 X = 329.000, 5157.897, 203, 0
1389 X = 329.500, 5157.897, 188, 0
1390 X = 330.000, 5157.897, 182, 0
1391 X = 330.500, 5157.897, 180, 0
1392 X =  331.000, 5157.897, 180, 0
1393 X =  331.500, 5157.897, 181, 0
1394 X=  332.000, 5157.897, 185, 0
1395 X =  332.500, 5157.897, 214, 0
1396 X = 333.000, 5157.897, 244, 0
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1397 X=  325.500, 5158.397, 218, 0
1398 X = 326.000, 5158.397, 237, 0
1399 X = 326.500, 5158.397, 244, 0
1400 X=  327.000, 5158.397, 244, 0
1401 X=  327.500, 5158.397, 244, 0
1402 X = 328.000, 5158.397, 246, 0
1403 X = 328.500, 5158.397, 247, 0
1404 X = 329.000, 5158.397, 247, 0
1405 X = 329.500, 5158.397, 211, 0
1406 X = 330.000, 5158.397, 187, 0
1407 X = 330.500, 5158.397, 182, 0
1408 X = 331.000, 5158.397, 180, 0
1409 X = 331.500, 5158.397, 180, 0
1410 X=  332.000, 5158.397, 181, 0
1411 X=  332.500, 5158.397, 191, 0
1412 X = 333.000, 5158.397, 220, 0
1413 X=  324.500, 5158.897, 261, 0
1414 X = 325.000, 5158.897, 252, 0
1415 X=  325.500, 5158.897, 253, 0
1416 X=  326.000, 5158.897, 243, 0
1417 X=  326.500, 5158.897, 243, 0
1418 X=  327.000, 5158.897, 244, 0
1419 X=  327.500, 5158.897, 244, 0
1420 X = 328.000, 5158.897, 257, 0
1421 X = 328.500, 5158.897, 263, 0
1422 X = 329.000, 5158.897, 272, 0
1423 X = 329.500, 5158.897, 259, 0
1424 X = 330.000, 5158.897, 233, 0
1425 X = 330.500, 5158.897, 186, 0
1426 X = 331.000, 5158.897, 181, 0
1427 X = 331.500, 5158.897, 180, 0
1428 X = 332.000, 5158.897, 181, 0
1429 X = 332.500, 5158.897, 182, 0
1430 X = 333.000, 5158.897, 198, 0
1431 X=  324.000, 5159.397, 261, 0
1432 X = 324.500, 5159.397, 274, 0
1433 X = 325.000, 5159.397, 271, 0
1434 X=  325.500, 5159.397, 274, 0
1435 X=  326.000, 5159.397, 274, 0
1436 X =  326.500, 5159.397, 248, 0
1437 X = 327.000, 5159.397, 274, 0
1438 X=  327.500, 5159.397, 272, 0
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1439 X = 328.000, 5159.397, 270, 0
1440 X = 328.500, 5159.397, 273, 0
1441 X = 329.000, 5159.397, 274, 0
1442 X = 329.500, 5159.397, 274, 0
1443 X = 330.000, 5159.397, 274, 0
1444 X = 330.500, 5159.397, 251, 0
1445 X = 331.000, 5159.397, 184, 0
1446 X = 331.500, 5159.397, 181, 0
1447 X = 332.000, 5159.397, 181, 0
1448 X =  332.500, 5159.397, 182, 0
1449 X = 333.000, 5159.397, 186, 0
1450 X = 324.000, 5159.897, 274, 0
1451 X=  324.500, 5159.897, 274, 0
1452 X =  325.000, 5159.897, 274, 0
1453 X = 325.500, 5159.897, 274, 0
1454 X = 326.000, 5159.897, 274, 0
1455 X =  326.500, 5159.897, 269, 0
1456 X = 327.000, 5159.897, 274, 0
1457 X =  327.500, 5159.897, 274, 0
1458 X = 328.000, 5159.897, 274, 0
1459 X=  328.500, 5159.897, 274, 0
1460 X = 329.000, 5159.897, 274, 0
1461 X=  329.500, 5159.897, 274, 0
1462 X = 330.000, 5159.897, 274, 0
1463 X = 330.500, 5159.897, 274, 0
1464 X = 331.000, 5159.897, 242, 0
1465 X = 331.500, 5159.897, 183, 0
1466 X = 332.000, 5159.897, 181, 0
1467 X = 332.500, 5159.897, 181, 0
1468 X = 333.000, 5159.897, 184, 0
1469 X = 324.000, 5160.397, 274, 0
1470 X=  324.500, 5160.397, 274, 0
1471 X = 325.000, 5160.397, 274, 0
1472 X = 325.500, 5160.397, 274, 0
1473 X = 326.000, 5160.397, 274, 0
1474 X = 326.500, 5160.397, 276, 0
1475 X = 327.000, 5160.397, 277, 0
1476 X=  327.500, 5160.397, 279, 0
1477 X = 328.000, 5160.397, 2717, 0
1478 X = 328.500, 5160.397, 276, 0
1479 X=  329.000, 5160.397, 275, 0
1480 X = 329.500, 5160.397, 275, 0
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1481 X = 330.000, 5160.397, 274, 0
1482 X = 330.500, 5160.397, 274, 0
1483 X = 331.000, 5160.397, 274, 0
1484 X = 331.500, 5160.397, 220, 0
1485 X = 332.000, 5160.397, 182, 0
1486 X = 332.500, 5160.397, 182, 0
1487 X = 333.000, 5160.397, 183, 0
1488 X = 322.000, 5160.897, 271, 0
1489 X = 322.500, 5160.897, 274, 0
1490 X = 323.000, 5160.897, 274, 0
1491 X=  323.500, 5160.897, 274, 0
1492 X=  324.000, 5160.897, 274, 0
1493 X=  324.500, 5160.897, 274, 0
1494 X = 325.000, 5160.897, 274, 0
1495 X = 325.500, 5160.897, 274, 0
1496 X = 326.000, 5160.897, 274, 0
1497 X = 326.500, 5160.897, 279, 0
1498 X = 327.000, 5160.897, 281, 0
1499 X = 327.500, 5160.897, 283, 0
1500 X =  328.000, 5160.897, 280, 0
1501 X =  328.500, 5160.897, 279, 0
1502 X=  329.000, 5160.897, 278, 0
1503 X = 329.500, 5160.897, 276, 0
1504 X = 330.000, 5160.897, 275, 0
1505 X = 330.500, 5160.897, 274, 0
1506 X = 331.000, 5160.897, 274, 0
1507 X = 331.500, 5160.897, 273, 0
1508 X = 332.000, 5160.897, 200, 0
1509 X = 332.500, 5160.897, 182, 0
1510 X = 333.000, 5160.897, 183, 0
1511 X=  322.000, 5161.397, 274, 0
1512 X=  322.500, 5161.397, 274, 0
1513 X = 323.000, 5161.397, 274, 0
1514 X = 323.500, 5161.397, 274, 0
1515 X = 324.000, 5161.397, 274, 0
1516 X=  324.500, 5161.397, 274, 0
1517 X = 325.000, 5161.397, 274, 0
1518 X = 325.500, 5161.397, 274, 0
1519 X=  326.000, 5161.397, 274, 0
1520 X = 326.500, 5161.397, 281, 0
1521 X =  327.000, 5161.397, 286, 0
1522 X=  327.500, 5161.397, 287, 0
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1523 X = 328.000, 5161.397, 284, 0
1524 X = 328.500, 5161.397, 282, 0
1525 X=  329.000, 5161.397, 280, 0
1526 X = 329.500, 5161.397, 279, 0
1527 X = 330.000, 5161.397, 277, 0
1528 X = 330.500, 5161.397, 276, 0
1529 X = 331.000, 5161.397, 275, 0
1530 X = 331.500, 5161.397, 274, 0
1531 X = 332.000, 5161.397, 249, 0
1532 X =  332.500, 5161.397, 185, 0
1533 X =  333.000, 5161.397, 183, 0
1534 X=  322.000, 5161.897, 274, 0
1535 X =  322.500, 5161.897, 274, 0
1536 X = 323.000, 5161.897, 274, 0
1537 X=  323.500, 5161.897, 274, 0
1538 X=  324.000, 5161.897, 274, 0
1539 X=  324.500, 5161.897, 274, 0
1540 X = 325.000, 5161.897, 274, 0
1541 X = 325.500, 5161.897, 274, 0
1542 X=  326.000, 5161.897, 274, 0
1543 X=  326.500, 5161.897, 283, 0
1544 X = 327.000, 5161.897, 291, 0
1545 X=  327.500, 5161.897, 292, 0
1546 X = 328.000, 5161.897, 287, 0
1547 X = 328.500, 5161.897, 285, 0
1548 X = 329.000, 5161.897, 284, 0
1549 X = 329.500, 5161.897, 283, 0
1550 X =  330.000, 5161.897, 281, 0
1551 X = 330.500, 5161.897, 278, 0
1552 X = 331.000, 5161.897, 277, 0
1553 X = 331.500, 5161.897, 275, 0
1554 X=  332.000, 5161.897, 274, 0
1555 X = 332.500, 5161.897, 217, 0
1556 X = 333.000, 5161.897, 183, 0
1557 X = 322.000, 5162.397, 274, 0
1558 X = 322.500, 5162.397, 274, 0
1559 X = 323.000, 5162.397, 274, 0
1560 X = 323.500, 5162.397, 274, 0
1561 X = 324.000, 5162.397, 274, 0
1562 X = 324.500, 5162.397, 274, 0
1563 X = 325.000, 5162.397, 274, 0
1564 X = 325.500, 5162.397, 274, 0
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1565 X = 326.000, 5162.397, 274, 0
1566 X = 326.500, 5162.397, 282, 0
1567 X = 327.000, 5162.397, 294, 0
1568 X = 327.500, 5162.397, 296, 0
1569 X = 328.000, 5162.397, 292, 0
1570 X = 328.500, 5162.397, 290, 0
1571 X = 329.000, 5162.397, 289, 0
1572 X = 329.500, 5162.397, 287, 0
1573 X = 330.000, 5162.397, 284, 0
1574 X = 330.500, 5162.397, 283, 0
1575 X = 331.000, 5162.397, 282, 0
1576 X = 331.500, 5162.397, 281, 0
1577 X=  332.000, 5162.397, 278, 0
1578 X = 332.500, 5162.397, 271, 0
1579 X =  333.000, 5162.397, 195, 0
1580 X = 322.500, 5162.897, 274, 0
1581 X = 323.000, 5162.897, 274, 0
1582 X = 323.500, 5162.897, 274, 0
1583 X =  324.000, 5162.897, 274, 0
1584 X=  324.500, 5162.897, 274, 0
1585 X=  325.000, 5162.897, 274, 0
1586 X = 325.500, 5162.897, 274, 0
1587 X=  326.000, 5162.897, 274, 0
1588 X = 326.500, 5162.897, 282, 0
1589 X = 327.000, 5162.897, 295, 0
1590 X=  327.500, 5162.897, 302, 0
1591 X = 328.000, 5162.897, 295, 0
1592 X = 328.500, 5162.897, 293, 0
1593 X = 329.000, 5162.897, 293, 0
1594 X = 329.500, 5162.897, 292, 0
1595 X = 330.000, 5162.897, 290, 0
1596 X = 330.500, 5162.897, 290, 0
1597 X = 331.000, 5162.897, 292, 0
1598 X = 331.500, 5162.897, 292, 0
1599 X = 332.000, 5162.897, 289, 0
1600 X = 332.500, 5162.897, 280, 0
1601 X = 333.000, 5162.897, 230, 0
1602 X=  322.500, 5163.397, 274, 0
1603 X = 323.000, 5163.397, 274, 0
1604 X = 323.500, 5163.397, 274, 0
1605 X = 324.000, 5163.397, 274, 0
1606 X = 324.500, 5163.397, 274, 0
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1607 X = 325.000, 5163.397, 274, 0
1608 X = 325.500, 5163.397, 274, 0
1609 X = 326.000, 5163.397, 274, 0
1610 X=  326.500, 5163.397, 280, 0
1611 X=  327.000, 5163.397, 291, 0
1612 X = 327.500, 5163.397, 303, 0
1613 X = 328.000, 5163.397, 299, 0
1614 X = 328.500, 5163.397, 297, 0
1615 X = 329.000, 5163.397, 298, 0
1616 X = 329.500, 5163.397, 297, 0
1617 X = 330.000, 5163.397, 294, 0
1618 X = 330.500, 5163.397, 294, 0
1619 X = 331.000, 5163.397, 298, 0
1620 X = 331.500, 5163.397, 303, 0
1621 X = 332.000, 5163.397, 303, 0
1622 X = 332.500, 5163.397, 285, 0
1623 X = 333.000, 5163.397, 250, 0
1624 X=  322.500, 5163.897, 274, 0
1625 X = 323.000, 5163.897, 274, 0
1626 X = 323.500, 5163.897, 274, 0
1627 X =  324.000, 5163.897, 274, 0
1628 X = 324.500, 5163.897, 274, 0
1629 X = 325.000, 5163.897, 274, 0
1630 X = 325.500, 5163.897, 274, 0
1631 X = 326.000, 5163.897, 274, 0
1632 X=  326.500, 5163.897, 278, 0
1633 X = 327.000, 5163.897, 287, 0
1634 X = 327.500, 5163.897, 296, 0
1635 X = 328.000, 5163.897, 302, 0
1636 X = 328.500, 5163.897, 301, 0
1637 X = 329.000, 5163.897, 301, 0
1638 X = 329.500, 5163.897, 302, 0
1639 X = 330.000, 5163.897, 299, 0
1640 X = 330.500, 5163.897, 299, 0
1641 X=  331.000, 5163.897, 301, 0
1642 X = 331.500, 5163.897, 304, 0
1643 X =  332.000, 5163.897, 301, 0
1644 X=  332.500, 5163.897, 282, 0
1645 X = 333.000, 5163.897, 248, 0
1646 X=  322.500, 5164.397, 274, 0
1647 X = 323.000, 5164.397, 274, 0
1648 X = 323.500, 5164.397, 274, 0
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1649 X=  324.000, 5164.397, 274, 0
1650 X = 324.500, 5164.397, 274, 0
1651 X = 325.000, 5164.397, 274, 0
1652 X = 325.500, 5164.397, 275, 0
1653 X = 326.000, 5164.397, 278, 0
1654 X = 326.500, 5164.397, 281, 0
1655 X = 327.000, 5164.397, 287, 0
1656 X = 327.500, 5164.397, 294, 0
1657 X = 328.000, 5164.397, 301, 0
1658 X = 328.500, 5164.397, 304, 0
1659 X = 329.000, 5164.397, 303, 0
1660 X = 329.500, 5164.397, 304, 0
1661 X = 330.000, 5164.397, 304, 0
1662 X = 330.500, 5164.397, 303, 0
1663 X = 331.000, 5164.397, 304, 0
1664 X = 331.500, 5164.397, 304, 0
1665 X = 332.000, 5164.397, 303, 0
1666 X = 332.500, 5164.397, 290, 0
1667 X = 333.000, 5164.397, 278, 0
1668 X = 322.500, 5164.897, 274, 0
1669 X =  323.000, 5164.897, 276, 0
1670 X=  323.500, 5164.897, 276, 0
1671 X=  324.000, 5164.897, 2717, 0
1672 X=  324.500, 5164.897, 279, 0
1673 X = 325.000, 5164.897, 281, 0
1674 X=  325.500, 5164.897, 282, 0
1675 X = 326.000, 5164.897, 284, 0
1676 X=  326.500, 5164.897, 287, 0
1677 X=  327.000, 5164.897, 290, 0
1678 X = 327.500, 5164.897, 295, 0
1679 X = 328.000, 5164.897, 299, 0
1680 X = 328.500, 5164.897, 304, 0
1681 X = 329.000, 5164.897, 305, 0
1682 X = 329.500, 5164.897, 304, 0
1683 X = 330.000, 5164.897, 304, 0
1684 X = 330.500, 5164.897, 304, 0
1685 X = 331.000, 5164.897, 304, 0
1686 X = 331.500, 5164.897, 304, 0
1687 X = 332.000, 5164.897, 304, 0
1688 X = 332.500, 5164.897, 294, 0
1689 X = 333.000, 5164.897, 283, 0
1690 X=  322.500, 5165.397, 274, 0
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1691 X = 323.000, 5165.397, 278, 0
1692 X = 323.500, 5165.397, 279, 0
1693 X = 324.000, 5165.397, 278, 0
1694 X = 324.500, 5165.397, 282, 0
1695 X = 325.000, 5165.397, 285, 0
1696 X = 325.500, 5165.397, 287, 0
1697 X = 326.000, 5165.397, 289, 0
1698 X = 326.500, 5165.397, 292, 0
1699 X = 327.000, 5165.397, 295, 0
1700 X=  327.500, 5165.397, 297, 0
1701 X=  328.000, 5165.397, 300, 0
1702 X = 328.500, 5165.397, 302, 0
1703 X = 329.000, 5165.397, 304, 0
1704 X = 329.500, 5165.397, 304, 0
1705 X = 330.000, 5165.397, 304, 0
1706 X = 330.500, 5165.397, 304, 0
1707 X=  331.000, 5165.397, 304, 0
1708 X = 331.500, 5165.397, 304, 0
1709 X = 332.000, 5165.397, 303, 0
1710 X=  332.500, 5165.397, 293, 0
1711 X = 333.000, 5165.397, 284, 0
1712 X = 322.500, 5165.897, 274, 0
1713 X = 323.000, 5165.897, 279, 0
1714 X = 323.500, 5165.897, 281, 0
1715 X = 324.000, 5165.897, 279, 0
1716 X=  324.500, 5165.897, 283, 0
1717 X = 325.000, 5165.897, 287, 0
1718 X = 325.500, 5165.897, 290, 0
1719 X=  326.000, 5165.897, 294, 0
1720 X=  326.500, 5165.897, 297, 0
1721 X=  327.000, 5165.897, 300, 0
1722 X=  327.500, 5165.897, 300, 0
1723 X = 328.000, 5165.897, 301, 0
1724 X = 328.500, 5165.897, 303, 0
1725 X = 329.000, 5165.897, 303, 0
1726 X=  329.500, 5165.897, 304, 0
1727 X = 330.000, 5165.897, 304, 0
1728 X = 330.500, 5165.897, 304, 0
1729 X = 331.000, 5165.897, 304, 0
1730 X=  331.500, 5165.897, 304, 0
1731 X=  332.000, 5165.897, 299, 0
1732 X=  332.500, 5165.897, 291, 0
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1733 X = 333.000, 5165.897, 284, 0
1734 X = 322.500, 5166.397, 274, 0
1735 X=  323.000, 5166.397, 280, 0
1736 X=  323.500, 5166.397, 283, 0
1737 X=  324.000, 5166.397, 278, 0
1738 X = 324.500, 5166.397, 283, 0
1739 X = 325.000, 5166.397, 287, 0
1740 X=  325.500, 5166.397, 291, 0
1741 X=  326.000, 5166.397, 295, 0
1742 X=  326.500, 5166.397, 299, 0
1743 X = 327.000, 5166.397, 303, 0
1744 X = 327.500, 5166.397, 304, 0
1745 X = 328.000, 5166.397, 304, 0
1746 X = 328.500, 5166.397, 304, 0
1747 X = 329.000, 5166.397, 304, 0
1748 X = 329.500, 5166.397, 304, 0
1749 X = 330.000, 5166.397, 304, 0
1750 X = 330.500, 5166.397, 304, 0
1751 X = 331.000, 5166.397, 304, 0
1752 X=  331.500, 5166.397, 303, 0
1753 X=  332.000, 5166.397, 297, 0
1754 X=  332.500, 5166.397, 291, 0
1755 X=  333.000, 5166.397, 284, 0
1756 X = 322.500, 5166.897, 274, 0
1757 X = 323.000, 5166.897, 280, 0
1758 X = 323.500, 5166.897, 286, 0
1759 X = 324.000, 5166.897, 279, 0
1760 X = 324.500, 5166.897, 283, 0
1761 X = 325.000, 5166.897, 287, 0
1762 X = 325.500, 5166.897, 291, 0
1763 X = 326.000, 5166.897, 295, 0
1764 X = 326.500, 5166.897, 299, 0
1765 X = 327.000, 5166.897, 303, 0
1766 X = 327.500, 5166.897, 304, 0
1767 X = 328.000, 5166.897, 304, 0
1768 X = 328.500, 5166.897, 304, 0
1769 X = 329.000, 5166.897, 304, 0
1770 X=  329.500, 5166.897, 305, 0
1771 X=  330.000, 5166.897, 304, 0
1772 X = 330.500, 5166.897, 304, 0
1773 X =  331.000, 5166.897, 304, 0
1774 X=  331.500, 5166.897, 303, 0
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1775 X=  332.000, 5166.897, 297, 0
1776 X=  332.500, 5166.897, 291, 0
1777 X=  333.000, 5166.897, 284, 0
1778 X=  322.500, 5167.397, 274, 0
1779 X=  323.000, 5167.397, 279, 0
1780 X = 323.500, 5167.397, 288, 0
1781 X = 324.000, 5167.397, 280, 0
1782 X = 324.500, 5167.397, 285, 0
1783 X = 325.000, 5167.397, 289, 0
1784 X =  325.500, 5167.397, 293, 0
1785 X = 326.000, 5167.397, 296, 0
1786 X = 326.500, 5167.397, 299, 0
1787 X = 327.000, 5167.397, 302, 0
1788 X = 327.500, 5167.397, 304, 0
1789 X = 328.000, 5167.397, 304, 0
1790 X = 328.500, 5167.397, 304, 0
1791 X =  329.000, 5167.397, 304, 0
1792 X=  329.500, 5167.397, 304, 0
1793 X=  330.000, 5167.397, 304, 0
1794 X = 330.500, 5167.397, 304, 0
1795 X = 331.000, 5167.397, 304, 0
1796 X = 331.500, 5167.397, 303, 0
1797 X=  332.000, 5167.397, 297, 0
1798 X = 332.500, 5167.397, 291, 0
1799 X = 333.000, 5167.397, 285, 0
1800 X = 322.500, 5167.897, 274, 0
1801 X = 323.000, 5167.897, 279, 0
1802 X = 323.500, 5167.897, 289, 0
1803 X = 324.000, 5167.897, 281, 0
1804 X = 324.500, 5167.897, 289, 0
1805 X = 325.000, 5167.897, 292, 0
1806 X = 325.500, 5167.897, 296, 0
1807 X = 326.000, 5167.897, 300, 0
1808 X = 326.500, 5167.897, 302, 0
1809 X = 327.000, 5167.897, 304, 0
1810 X=  327.500, 5167.897, 304, 0
1811 X = 328.000, 5167.897, 304, 0
1812 X = 328.500, 5167.897, 304, 0
1813 X = 329.000, 5167.897, 304, 0
1814 X = 329.500, 5167.897, 304, 0
1815 X = 330.000, 5167.897, 305, 0
1816 X = 330.500, 5167.897, 305, 0
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1817 X = 331.000, 5167.897, 304, 0
1818 X = 331.500, 5167.897, 303, 0
1819 X = 332.000, 5167.897, 297, 0
1820 X = 332.500, 5167.897, 291, 0
1821 X = 333.000, 5167.897, 285, 0
1822 X = 322.500, 5168.397, 273, 0
1823 X = 323.000, 5168.397, 279, 0
1824 X = 323.500, 5168.397, 290, 0
1825 X = 324.000, 5168.397, 282, 0
1826 X = 324.500, 5168.397, 293, 0
1827 X = 325.000, 5168.397, 296, 0
1828 X = 325.500, 5168.397, 299, 0
1829 X = 326.000, 5168.397, 303, 0
1830 X = 326.500, 5168.397, 304, 0
1831 X = 327.000, 5168.397, 304, 0
1832 X = 327.500, 5168.397, 304, 0
1833 X=  328.000, 5168.397, 304, 0
1834 X = 328.500, 5168.397, 304, 0
1835 X = 329.000, 5168.397, 304, 0
1836 X = 329.500, 5168.397, 319, 0
1837 X = 330.000, 5168.397, 316, 0
1838 X = 330.500, 5168.397, 311, 0
1839 X = 331.000, 5168.397, 305, 0
1840 X = 331.500, 5168.397, 303, 0
1841 X = 332.000, 5168.397, 294, 0
1842 X = 332.500, 5168.397, 289, 0
1843 X = 333.000, 5168.397, 284, 0
1844 X = 322.500, 5168.897, 273, 0
1845 X = 323.000, 5168.897, 277, 0
1846 X = 323.500, 5168.897, 287, 0
1847 X = 324.000, 5168.897, 281, 0
1848 X = 324.500, 5168.897, 297, 0
1849 X = 325.000, 5168.897, 299, 0
1850 X = 325.500, 5168.897, 301, 0
1851 X = 326.000, 5168.897, 304, 0
1852 X = 326.500, 5168.897, 304, 0
1853 X = 327.000, 5168.897, 304, 0
1854 X = 327.500, 5168.897, 304, 0
1855 X =  328.000, 5168.897, 304, 0
1856 X = 328.500, 5168.897, 304, 0
1857 X = 329.000, 5168.897, 304, 0
1858 X = 329.500, 5168.897, 336, 0
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1859 X = 330.000, 5168.897, 333, 0
1860 X = 330.500, 5168.897, 323, 0
1861 X = 331.000, 5168.897, 312, 0
1862 X = 331.500, 5168.897, 304, 0
1863 X = 332.000, 5168.897, 291, 0
1864 X = 332.500, 5168.897, 287, 0
1865 X = 333.000, 5168.897, 283, 0
1866 X = 322.500, 5169.397, 264, 0
1867 X = 323.000, 5169.397, 275, 0
1868 X = 323.500, 5169.397, 281, 0
1869 X = 324.000, 5169.397, 281, 0
1870 X = 324.500, 5169.397, 300, 0
1871 X = 325.000, 5169.397, 301, 0
1872 X = 325.500, 5169.397, 302, 0
1873 X=  326.000, 5169.397, 304, 0
1874 X = 326.500, 5169.397, 304, 0
1875 X = 327.000, 5169.397, 304, 0
1876 X = 327.500, 5169.397, 304, 0
1877 X = 328.000, 5169.397, 304, 0
1878 X = 328.500, 5169.397, 304, 0
1879 X=  329.000, 5169.397, 305, 0
1880 X = 329.500, 5169.397, 346, 0
1881 X = 330.000, 5169.397, 351, 0
1882 X = 330.500, 5169.397, 331, 0
1883 X = 331.000, 5169.397, 315, 0
1884 X = 331.500, 5169.397, 304, 0
1885 X = 332.000, 5169.397, 287, 0
1886 X = 332.500, 5169.397, 284, 0
1887 X = 333.000, 5169.397, 281, 0
1888 X = 322.500, 5169.897, 251, 0
1889 X = 323.000, 5169.897, 270, 0
1890 X = 323.500, 5169.897, 276, 0
1891 X = 324.000, 5169.897, 281, 0
1892 X = 324.500, 5169.897, 303, 0
1893 X = 325.000, 5169.897, 287, 0
1894 X = 325.500, 5169.897, 287, 0
1895 X = 326.000, 5169.897, 291, 0
1896 X = 326.500, 5169.897, 295, 0
1897 X = 327.000, 5169.897, 303, 0
1898 X = 327.500, 5169.897, 304, 0
1899 X = 328.000, 5169.897, 304, 0
1900 X=  328.500, 5169.897, 304, 0
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1901 X=  329.000, 5169.897, 317, 0
1902 X = 329.500, 5169.897, 328, 0
1903 X = 330.000, 5169.897, 332, 0
1904 X = 330.500, 5169.897, 322, 0
1905 X = 331.000, 5169.897, 312, 0
1906 X = 331.500, 5169.897, 305, 0
1907 X = 332.000, 5169.897, 283, 0
1908 X = 332.500, 5169.897, 281, 0
1909 X = 333.000, 5169.897, 279, 0
1910 X=  321.500, 5170.397, 241, 0
1911 X=  322.000, 5170.397, 242, 0
1912 X = 322.500, 5170.397, 243, 0
1913 X = 323.000, 5170.397, 248, 0
1914 X = 323.500, 5170.397, 263, 0
1915 X =  324.000, 5170.397, 274, 0
1916 X =  324.500, 5170.397, 278, 0
1917 X =  325.000, 5170.397, 263, 0
1918 X = 325.500, 5170.397, 270, 0
1919 X = 326.000, 5170.397, 274, 0
1920 X = 326.500, 5170.397, 274, 0
1921 X = 327.000, 5170.397, 298, 0
1922 X =  327.500, 5170.397, 305, 0
1923 X=  328.000, 5170.397, 304, 0
1924 X = 328.500, 5170.397, 304, 0
1925 X = 329.000, 5170.397, 314, 0
1926 X=  329.500, 5170.397, 320, 0
1927 X = 330.000, 5170.397, 318, 0
1928 X = 330.500, 5170.397, 314, 0
1929 X = 331.000, 5170.397, 309, 0
1930 X = 331.500, 5170.397, 305, 0
1931 X = 332.000, 5170.397, 280, 0
1932 X = 332.500, 5170.397, 280, 0
1933 X = 333.000, 5170.397, 281, 0
1934 X = 321.500, 5170.897, 242, 0
1935 X = 322.000, 5170.897, 242, 0
1936 X = 322.500, 5170.897, 242, 0
1937 X = 323.000, 5170.897, 243, 0
1938 X = 323.500, 5170.897, 244, 0
1939 X=  324.000, 5170.897, 244, 0
1940 X=  324.500, 5170.897, 244, 0
1941 X =  325.000, 5170.897, 244, 0
1942 X = 325.500, 5170.897, 245, 0
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1943 X =  326.000, 5170.897, 246, 0
1944 X = 326.500, 5170.897, 276, 0
1945 X = 327.000, 5170.897, 293, 0
1946 X=  327.500, 5170.897, 304, 0
1947 X = 328.000, 5170.897, 304, 0
1948 X = 328.500, 5170.897, 304, 0
1949 X = 329.000, 5170.897, 310, 0
1950 X = 329.500, 5170.897, 316, 0
1951 X = 330.000, 5170.897, 312, 0
1952 X =  330.500, 5170.897, 309, 0
1953 X =  331.000, 5170.897, 306, 0
1954 X = 331.500, 5170.897, 304, 0
1955 X =  332.000, 5170.897, 276, 0
1956 X = 332.500, 5170.897, 282, 0
1957 X = 333.000, 5170.897, 288, 0
1958 X = 321.500, 5171.397, 243, 0
1959 X = 322.000, 5171.397, 245, 0
1960 X = 322.500, 5171.397, 244, 0
1961 X = 323.000, 5171.397, 245, 0
1962 X = 323.500, 5171.397, 245, 0
1963 X = 324.000, 5171.397, 249, 0
1964 X =  324.500, 5171.397, 255, 0
1965 X = 325.000, 5171.397, 267, 0
1966 X = 325.500, 5171.397, 273, 0
1967 X = 326.000, 5171.397, 244, 0
1968 X = 326.500, 5171.397, 273, 0
1969 X=  327.000, 5171.397, 287, 0
1970 X=  327.500, 5171.397, 303, 0
1971 X=  328.000, 5171.397, 304, 0
1972 X=  328.500, 5171.397, 304, 0
1973 X = 329.000, 5171.397, 307, 0
1974 X = 329.500, 5171.397, 312, 0
1975 X = 330.000, 5171.397, 308, 0
1976 X=  330.500, 5171.397, 304, 0
1977 X=  331.000, 5171.397, 303, 0
1978 X = 331.500, 5171.397, 280, 0
1979 X=  332.000, 5171.397, 274, 0
1980 X = 332.500, 5171.397, 280, 0
1981 X = 333.000, 5171.397, 288, 0
1982 X =  321.500, 5171.897, 254, 0
1983 X = 322.000, 5171.897, 261, 0
1984 X =  322.500, 5171.897, 259, 0
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1985 X = 323.000, 5171.897, 256, 0
1986 X = 323.500, 5171.897, 257, 0
1987 X = 324.000, 5171.897, 263, 0
1988 X = 324.500, 5171.897, 273, 0
1989 X = 325.000, 5171.897, 274, 0
1990 X = 325.500, 5171.897, 274, 0
1991 X =  326.000, 5171.897, 262, 0
1992 X = 326.500, 5171.897, 248, 0
1993 X = 327.000, 5171.897, 279, 0
1994 X =  327.500, 5171.897, 302, 0
1995 X = 328.000, 5171.897, 304, 0
1996 X = 328.500, 5171.897, 304, 0
1997 X=  329.000, 5171.897, 305, 0
1998 X = 329.500, 5171.897, 307, 0
1999 X=  330.000, 5171.897, 301, 0
2000 X = 330.500, 5171.897, 289, 0
2001 X = 331.000, 5171.897, 290, 0
2002 X = 331.500, 5171.897, 274, 0
2003 X = 332.000, 5171.897, 275, 0
2004 X = 332.500, 5171.897, 284, 0
2005 X = 333.000, 5171.897, 290, 0
2006 X = 322.000, 5172.397, 274, 0
2007 X=  322.500, 5172.397, 274, 0
2008 X = 323.000, 5172.397, 271, 0
2009 X = 323.500, 5172.397, 269, 0
2010 X = 324.000, 5172.397, 273, 0
2011 X=  324.500, 5172.397, 274, 0
2012 X = 325.000, 5172.397, 274, 0
2013 X = 325.500, 5172.397, 274, 0
2014 X =  326.000, 5172.397, 274, 0
2015 X = 326.500, 5172.397, 245, 0
2016 X =  327.000, 5172.397, 269, 0
2017 X=  327.500, 5172.397, 289, 0
2018 X = 328.000, 5172.397, 302, 0
2019 X=  328.500, 5172.397, 292, 0
2020 X = 329.000, 5172.397, 283, 0
2021 X =  329.500, 5172.397, 276, 0
2022 X = 330.000, 5172.397, 274, 0
2023 X = 330.500, 5172.397, 274, 0
2024 X = 331.000, 5172.397, 274, 0
2025 X = 331.500, 5172.397, 274, 0
2026 X = 332.000, 5172.397, 275, 0
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2027 X = 332.500, 5172.397, 289, 0
2028 X = 333.000, 5172.397, 293, 0
2029 X = 322.000, 5172.897, 274, 0
2030 X =  322.500, 5172.897, 274, 0
2031 X =  323.000, 5172.897, 274, 0
2032 X = 323.500, 5172.897, 274, 0
2033 X = 324.000, 5172.897, 274, 0
2034 X = 324.500, 5172.897, 274, 0
2035 X = 325.000, 5172.897, 274, 0
2036 X = 325.500, 5172.897, 274, 0
2037 X=  326.000, 5172.897, 274, 0
2038 X = 326.500, 5172.897, 266, 0
2039 X = 327.000, 5172.897, 268, 0
2040 X=  327.500, 5172.897, 272, 0
2041 X=  328.000, 5172.897, 274, 0
2042 X = 328.500, 5172.897, 274, 0
2043 X = 329.000, 5172.897, 274, 0
2044 X = 329.500, 5172.897, 277, 0
2045 X = 330.000, 5172.897, 291, 0
2046 X = 330.500, 5172.897, 286, 0
2047 X = 331.000, 5172.897, 282, 0
2048 X = 331.500, 5172.897, 283, 0
2049 X = 332.000, 5172.897, 286, 0
2050 X = 332.500, 5172.897, 295, 0
2051 X = 333.000, 5172.897, 299, 0
2052 X=  322.000, 5173.397, 274, 0
2053 X = 322.500, 5173.397, 274, 0
2054 X = 323.000, 5173.397, 274, 0
2055 X = 323.500, 5173.397, 274, 0
2056 X = 324.000, 5173.397, 274, 0
2057 X = 324.500, 5173.397, 274, 0
2058 X = 325.000, 5173.397, 274, 0
2059 X = 325.500, 5173.397, 274, 0
2060 X = 326.000, 5173.397, 275, 0
2061 X = 326.500, 5173.397, 2717, 0
2062 X = 327.000, 5173.397, 277, 0
2063 X = 327.500, 5173.397, 275, 0
2064 X = 328.000, 5173.397, 281, 0
2065 X = 328.500, 5173.397, 283, 0
2066 X = 329.000, 5173.397, 304, 0
2067 X = 329.500, 5173.397, 304, 0
2068 X = 330.000, 5173.397, 304, 0
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2069 X = 330.500, 5173.397, 304, 0
2070 X = 331.000, 5173.397, 297, 0
2071 X = 331.500, 5173.397, 296, 0
2072 X=  332.000, 5173.397, 299, 0
2073 X =  332.500, 5173.397, 301, 0
2074 X = 333.000, 5173.397, 304, 0
2075 X = 321.000, 5173.897, 274, 0
2076 X = 321.500, 5173.897, 274, 0
2077 X=  322.000, 5173.897, 274, 0
2078 X = 322.500, 5173.897, 274, 0
2079 X =  323.000, 5173.897, 274, 0
2080 X = 323.500, 5173.897, 274, 0
2081 X = 324.000, 5173.897, 274, 0
2082 X = 324.500, 5173.897, 275, 0
2083 X = 325.000, 5173.897, 275, 0
2084 X = 325.500, 5173.897, 276, 0
2085 X = 326.000, 5173.897, 280, 0
2086 X = 326.500, 5173.897, 289, 0
2087 X = 327.000, 5173.897, 296, 0
2088 X = 327.500, 5173.897, 301, 0
2089 X = 328.000, 5173.897, 304, 0
2090 X = 328.500, 5173.897, 304, 0
2091 X = 329.000, 5173.897, 304, 0
2092 X = 329.500, 5173.897, 304, 0
2093 X = 330.000, 5173.897, 306, 0
2094 X = 330.500, 5173.897, 308, 0
2095 X = 331.000, 5173.897, 308, 0
2096 X = 331.500, 5173.897, 307, 0
2097 X = 332.000, 5173.897, 308, 0
2098 X = 332.500, 5173.897, 307, 0
2099 X = 333.000, 5173.897, 311, 0
2100 X = 321.000, 5174.397, 274, 0
2101 X = 321.500, 5174.397, 274, 0
2102 X=  322.000, 5174.397, 274, 0
2103 X=  322.500, 5174.397, 274, 0
2104 X = 323.000, 5174.397, 277, 0
2105 X =  323.500, 5174.397, 279, 0
2106 X = 324.000, 5174.397, 280, 0
2107 X = 324.500, 5174.397, 281, 0
2108 X = 325.000, 5174.397, 282, 0
2109 X =  325.500, 5174.397, 283, 0
2110 X=  326.000, 5174.397, 288, 0
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2111 X=  326.500, 5174.397, 297, 0
2112 X = 327.000, 5174.397, 303, 0
2113 X=  327.500, 5174.397, 304, 0
2114 X =  328.000, 5174.397, 305, 0
2115 X=  328.500, 5174.397, 304, 0
2116 X = 329.000, 5174.397, 304, 0
2117 X=  329.500, 5174.397, 310, 0
2118 X = 330.000, 5174.397, 312, 0
2119 X =  330.500, 5174.397, 315, 0
2120 X=  331.000, 5174.397, 316, 0
2121 X=  331.500, 5174.397, 314, 0
2122 X = 332.000, 5174.397, 315, 0
2123 X = 332.500, 5174.397, 316, 0
2124 X = 333.000, 5174.397, 318, 0
2125 X = 321.000, 5174.897, 274, 0
2126 X = 321.500, 5174.897, 274, 0
2127 X=  322.000, 5174.897, 274, 0
2128 X =  322.500, 5174.897, 274, 0
2129 X=  323.000, 5174.897, 279, 0
2130 X =  323.500, 5174.897, 284, 0
2131 X =  324.000, 5174.897, 286, 0
2132 X=  324.500, 5174.897, 287, 0
2133 X=  325.000, 5174.897, 289, 0
2134 X = 325.500, 5174.897, 292, 0
2135 X = 326.000, 5174.897, 297, 0
2136 X=  326.500, 5174.897, 302, 0
2137 X=  327.000, 5174.897, 304, 0
2138 X = 327.500, 5174.897, 304, 0
2139 X = 328.000, 5174.897, 307, 0
2140 X=  328.500, 5174.897, 308, 0
2141 X = 329.000, 5174.897, 309, 0
2142 X = 329.500, 5174.897, 315, 0
2143 X = 330.000, 5174.897, 318, 0
2144 X = 330.500, 5174.897, 321, 0
2145 X = 331.000, 5174.897, 324, 0
2146 X = 331.500, 5174.897, 323, 0
2147 X =  332.000, 5174.897, 323, 0
2148 X = 332.500, 5174.897, 323, 0
2149 X = 333.000, 5174.897, 324, 0
2150 X=  321.000, 5175.397, 274, 0
2151 X =  321.500, 5175.397, 274, 0
2152 X = 322.000, 5175.397, 274, 0
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2153 X = 322.500, 5175.397, 274, 0
2154 X = 323.000, 5175.397, 281, 0
2155 X = 323.500, 5175.397, 288, 0
2156 X = 324.000, 5175.397, 291, 0
2157 X=  324.500, 5175.397, 294, 0
2158 X = 325.000, 5175.397, 296, 0
2159 X = 325.500, 5175.397, 299, 0
2160 X=  326.000, 5175.397, 304, 0
2161 X = 326.500, 5175.397, 305, 0
2162 X=  327.000, 5175.397, 305, 0
2163 X =  327.500, 5175.397, 307, 0
2164 X = 328.000, 5175.397, 314, 0
2165 X = 328.500, 5175.397, 314, 0
2166 X = 329.000, 5175.397, 316, 0
2167 X=  329.500, 5175.397, 320, 0
2168 X = 330.000, 5175.397, 324, 0
2169 X = 330.500, 5175.397, 328, 0
2170 X = 331.000, 5175.397, 332, 0
2171 X=  331.500, 5175.397, 330, 0
2172 X=  332.000, 5175.397, 330, 0
2173 X =  332.500, 5175.397, 331, 0
2174 X = 333.000, 5175.397, 332, 0
2175 X=  321.000, 5175.897, 274, 0
2176 X = 321.500, 5175.897, 274, 0
2177 X=  322.000, 5175.897, 274, 0
2178 X = 322.500, 5175.897, 274, 0
2179 X = 323.000, 5175.897, 279, 0
2180 X = 323.500, 5175.897, 294, 0
2181 X = 324.000, 5175.897, 297, 0
2182 X = 324.500, 5175.897, 300, 0
2183 X = 325.000, 5175.897, 303, 0
2184 X = 325.500, 5175.897, 306, 0
2185 X = 326.000, 5175.897, 310, 0
2186 X = 326.500, 5175.897, 311, 0
2187 X=  327.000, 5175.897, 313, 0
2188 X = 327.500, 5175.897, 314, 0
2189 X = 328.000, 5175.897, 321, 0
2190 X = 328.500, 5175.897, 321, 0
2191 X=  329.000, 5175.897, 325, 0
2192 X = 329.500, 5175.897, 327, 0
2193 X = 330.000, 5175.897, 330, 0
2194 X = 330.500, 5175.897, 332, 0
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2195 X = 331.000, 5175.897, 336, 0
2196 X = 331.500, 5175.897, 338, 0
2197 X = 332.000, 5175.897, 345, 0
2198 X = 332.500, 5175.897, 350, 0
2199 X = 333.000, 5175.897, 353, 0
2200 X=  321.000, 5176.397, 274, 0
2201 X=  321.500, 5176.397, 274, 0
2202 X =  322.000, 5176.397, 274, 0
2203 X = 322.500, 5176.397, 274, 0
2204 X = 323.000, 5176.397, 280, 0
2205 X = 323.500, 5176.397, 298, 0
2206 X = 324.000, 5176.397, 301, 0
2207 X = 324.500, 5176.397, 304, 0
2208 X =  325.000, 5176.397, 304, 0
2209 X = 325.500, 5176.397, 312, 0
2210 X=  326.000, 5176.397, 316, 0
2211 X=  326.500, 5176.397, 318, 0
2212 X = 327.000, 5176.397, 320, 0
2213 X=  327.500, 5176.397, 323, 0
2214 X = 328.000, 5176.397, 328, 0
2215 X = 328.500, 5176.397, 329, 0
2216 X=  329.000, 5176.397, 332, 0
2217 X=  329.500, 5176.397, 333, 0
2218 X = 330.000, 5176.397, 335, 0
2219 X = 330.500, 5176.397, 334, 0
2220 X = 331.000, 5176.397, 343, 0
2221 X=  331.500, 5176.397, 354, 0
2222 X = 332.000, 5176.397, 360, 0
2223 X =  332.500, 5176.397, 365, 0
2224 X = 333.000, 5176.397, 365, 0
2225 X = 321.000, 5176.897, 274, 0
2226 X =  321.500, 5176.897, 274, 0
2227 X=  322.000, 5176.897, 274, 0
2228 X = 322500, 5176.897, 274, 0
2229 X=  323.000, 5176.897, 280, 0
2230 X = 323.500, 5176.897, 302, 0
2231 X = 324.000, 5176.897, 304, 0
2232 X=  324.500, 5176.897, 304, 0
2233 X=  325.000, 5176.897, 304, 0
2234 X = 325.500, 5176.897, 317, 0
2235 X = 326.000, 5176.897, 321, 0
2236 X = 326.500, 5176.897, 325, 0
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2237 X=  327.000, 5176.897, 328, 0
2238 X = 327.500, 5176.897, 333, 0
2239 X = 328.000, 5176.897, 335, 0
2240 X=  328.500, 5176.897, 336, 0
2241 X =  329.000, 5176.897, 339, 0
2242 X=  329.500, 5176.897, 345, 0
2243 X = 330.000, 5176.897, 349, 0
2244 X = 330.500, 5176.897, 348, 0
2245 X = 331.000, 5176.897, 341, 0
2246 X = 331.500, 5176.897, 365, 0
2247 X = 332.000, 5176.897, 365, 0
2248 X = 332.500, 5176.897, 365, 0
2249 X = 333.000, 5176.897, 364, 0
2250 X =  321.000, 5177.397, 272, 0
2251 X =  321.500, 5177.397, 269, 0
2252 X = 322.000, 5177.397, 272, 0
2253 X = 322.500, 5177.397, 274, 0
2254 X = 323.000, 5177.397, 277, 0
2255 X = 323.500, 5177.397, 304, 0
2256 X = 324.000, 5177.397, 304, 0
2257 X=  324.500, 5177.397, 304, 0
2258 X = 325.000, 5177.397, 304, 0
2259 X=  325.500, 5177.397, 321, 0
2260 X = 326.000, 5177.397, 328, 0
2261 X = 326.500, 5177.397, 331, 0
2262 X =  327.000, 5177.397, 334, 0
2263 X = 327.500, 5177.397, 341, 0
2264 X = 328.000, 5177.397, 346, 0
2265 X = 328.500, 5177.397, 346, 0
2266 X = 329.000, 5177.397, 348, 0
2267 X =  329.500, 5177.397, 354, 0
2268 X = 330.000, 5177.397, 361, 0
2269 X = 330.500, 5177.397, 365, 0
2270 X = 331.000, 5177.397, 359, 0
2271 X=  331.500, 5177.397, 359, 0
2272 X=  332.000, 5177.397, 362, 0
2273 X =  332.500, 5177.397, 346, 0
2274 X = 333.000, 5177.397, 299, 0
2275 X =  320.500, 5177.897, 244, 0
2276 X=  321.000, 5177.897, 244, 0
2277 X=  321.500, 5177.897, 244, 0
2278 X = 322.000, 5177.897, 247, 0
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2279 X =  322.500, 5177.897, 266, 0
2280 X = 323.000, 5177.897, 272, 0
2281 X = 323.500, 5177.897, 274, 0
2282 X = 324.000, 5177.897, 277, 0
2283 X = 324.500, 5177.897, 303, 0
2284 X =  325.000, 5177.897, 304, 0
2285 X =  325.500, 5177.897, 323, 0
2286 X = 326.000, 5177.897, 333, 0
2287 X =  326.500, 5177.897, 338, 0
2288 X = 327.000, 5177.897, 344, 0
2289 X=  327.500, 5177.897, 351, 0
2290 X = 328.000, 5177.897, 357, 0
2291 X =  328.500, 5177.897, 355, 0
2292 X =  329.000, 5177.897, 356, 0
2293 X = 329.500, 5177.897, 359, 0
2294 X = 330.000, 5177.897, 363, 0
2295 X = 330.500, 5177.897, 370, 0
2296 X = 331.000, 5177.897, 367, 0
2297 X = 331.500, 5177.897, 340, 0
2298 X = 332.000, 5177.897, 329, 0
2299 X = 332.500, 5177.897, 301, 0
2300 X = 333.000, 5177.897, 274, 0
2301 X=  320.500, 5178.397, 244, 0
2302 X = 321.000, 5178.397, 244, 0
2303 X = 321.500, 5178.397, 250, 0
2304 X=  322.000, 5178.397, 259, 0
2305 X =  322.500, 5178.397, 270, 0
2306 X = 323.000, 5178.397, 274, 0
2307 X=  323.500, 5178.397, 282, 0
2308 X = 324.000, 5178.397, 291, 0
2309 X = 324.500, 5178.397, 304, 0
2310 X=  325.000, 5178.397, 314, 0
2311 X=  325.500, 5178.397, 329, 0
2312 X=  326.000, 5178.397, 341, 0
2313 X =  326.500, 5178.397, 349, 0
2314 X =  327.000, 5178.397, 355, 0
2315 X =  327.500, 5178.397, 360, 0
2316 X=  328.000, 5178.397, 366, 0
2317 X=  328.500, 5178.397, 365, 0
2318 X = 329.000, 5178.397, 365, 0
2319 X = 329.500, 5178.397, 363, 0
2320 X = 330.000, 5178.397, 365, 0
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2321 X = 330.500, 5178.397, 375, 0
2322 X = 331.000, 5178.397, 367, 0
2323 X = 331.500, 5178.397, 322, 0
2324 X = 332.000, 5178.397, 298, 0
2325 X = 332.500, 5178.397, 274, 0
2326 X = 333.000, 5178.397, 274, 0
2327 X=  320.500, 5178.897, 244, 0
2328 X = 321.000, 5178.897, 251, 0
2329 X = 321.500, 5178.897, 263, 0
2330 X=  322.000, 5178.897, 273, 0
2331 X=  322.500, 5178.897, 285, 0
2332 X=  323.000, 5178.897, 294, 0
2333 X = 323.500, 5178.897, 303, 0
2334 X = 324.000, 5178.897, 315, 0
2335 X =  324.500, 5178.897, 327, 0
2336 X = 325.000, 5178.897, 334, 0
2337 X=  325.500, 5178.897, 338, 0
2338 X = 326.000, 5178.897, 347, 0
2339 X = 326.500, 5178.897, 356, 0
2340 X = 327.000, 5178.897, 364, 0
2341 X = 327.500, 5178.897, 371, 0
2342 X = 328.000, 5178.897, 372, 0
2343 X = 328.500, 5178.897, 369, 0
2344 X = 329.000, 5178.897, 366, 0
2345 X = 329.500, 5178.897, 365, 0
2346 X = 330.000, 5178.897, 365, 0
2347 X = 330.500, 5178.897, 367, 0
2348 X = 331.000, 5178.897, 341, 0
2349 X = 331.500, 5178.897, 296, 0
2350 X = 332.000, 5178.897, 274, 0
2351 X = 332.500, 5178.897, 274, 0
2352 X = 333.000, 5178.897, 274, 0
2353 X =  320.500, 5179.397, 257, 0
2354 X =  321.000, 5179.397, 269, 0
2355 X =  321.500, 5179.397, 278, 0
2356 X = 322.000, 5179.397, 289, 0
2357 X=  322.500, 5179.397, 303, 0
2358 X = 323.000, 5179.397, 313, 0
2359 X =  323.500, 5179.397, 327, 0
2360 X = 324.000, 5179.397, 340, 0
2361 X = 324.500, 5179.397, 342, 0
2362 X = 325.000, 5179.397, 344, 0
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2363 X = 325.500, 5179.397, 347, 0
2364 X = 326.000, 5179.397, 353, 0
2365 X = 326.500, 5179.397, 361, 0
2366 X = 327.000, 5179.397, 379, 0
2367 X=  327.500, 5179.397, 390, 0
2368 X = 328.000, 5179.397, 385, 0
2369 X = 328.500, 5179.397, 374, 0
2370 X = 329.000, 5179.397, 366, 0
2371 X = 329.500, 5179.397, 365, 0
2372 X = 330.000, 5179.397, 365, 0
2373 X = 330.500, 5179.397, 365, 0
2374 X =  331.000, 5179.397, 299, 0
2375 X = 331.500, 5179.397, 274, 0
2376 X = 332.000, 5179.397, 274, 0
2377 X=  332.500, 5179.397, 274, 0
2378 X = 333.000, 5179.397, 274, 0
2379 X = 303.795, 5138.657, 551, 0
2380 X =  307.792, 5138.48, 302, 0
2381 X =  308.791, 5138.436, 268, 0
2382 X = 309.790, 5138.391, 235, 0
2383 X = 310.789, 5138.347, 202, 0
2384 X = 300.842, 5139.789, 869, 0
2385 X = 301.841, 5139.745, 807, 0
2386 X = 302.840, 5139.701, 643, 0
2387 X = 303.839, 5139.656, 508, 0
2388 X = 304.839, 5139.612, 411, 0
2389 X = 305.838, 5139.568, 358, 0
2390 X = 306.837, 5139.523, 325, 0
2391 X=  307.836, 5139.479, 296, 0
2392 X = 308.835, 5139.435, 264, 0
2393 X = 309.834, 5139.391, 232, 0
2394 X = 310.834, 5139.346, 200, 0
2395 X = 299.887, 5140.832, 957, 0
2396 X = 300.886, 5140.788, 912, 0
2397 X=  301.885, 5140.744, 7009, 0
2398 X = 302.885, 5140.700, 545, 0
2399 X = 303.884, 5140.655, 451, 0
2400 X = 304.883, 5140.611, 382, 0
2401 X=  305.882, 5140.567, 342, 0
2402 X=  306.881, 5140.523, 313, 0
2403 X = 307.880, 5140.478, 284, 0
2404 X = 308.880, 5140.434, 252, 0
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2405 X = 309.879, 5140.390, 221, 0
2406 X = 310.878, 5140.346, 189, 0
2407 X =  311.877, 5140.301, 163, 0
2408 X = 299.931, 5141.832, 922, 0
2409 X = 300.930, 5141.787, 730, 0
2410 X=  301.930, 5141.743, 571, 0
2411 X=  302.929, 5141.699, 472, 0
2412 X =  303.928, 5141.655, 400, 0
2413 X =  304.927, 5141.610, 352, 0
2414 X = 305.926, 5141.566, 322, 0
2415 X =  306.925, 5141.522, 295, 0
2416 X =  307.925, 5141.477, 266, 0
2417 X =  308.924, 5141.433, 236, 0
2418 X = 309.923, 5141.389, 204, 0
2419 X=  310.922, 5141.345, 175, 0
2420 X =  297.977, 5142.919, 976, 0
2421 X = 298.976, 5142.875, 929, 0
2422 X =  299.976, 5142.831, 743, 0
2423 X = 300.975, 5142.787, 571, 0
2424 X = 301.974, 5142.742, 475, 0
2425 X = 302.973, 5142.698, 403, 0
2426 X=  303.972, 5142.654, 355, 0
2427 X=  304.971, 5142.609, 323, 0
2428 X = 305.971, 5142.565, 298, 0
2429 X = 306.970, 5142.521, 271, 0
2430 X=  307.969, 5142.477, 241, 0
2431 X=  308.968, 5142.432, 210, 0
2432 X =  309.967, 5142.388, 180, 0
2433 X = 310.966, 5142.344, 160, 0
2434 X =  297.022, 5143.963, 932, 0
2435 X = 298.021, 5143.919, 850, 0
2436 X = 299.021, 5143.874, 682, 0
2437 X = 300.020, 5143.830, 551, 0
2438 X = 301.019, 5143.786, 456, 0
2439 X=  302.018, 5143.741, 396, 0
2440 X=  303.017, 5143.697, 351, 0
2441 X =  304.017, 5143.653, 320, 0
2442 X = 305.016, 5143.609, 294, 0
2443 X = 306.015, 5143.564, 266, 0
2444 X = 307.014, 5143.520, 239, 0
2445 X = 308.013, 5143.476, 210, 0
2446 X = 309.012, 5143.431, 181, 0
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2447 X = 310.012, 5143.387, 161, 0
2448 X = 288.073, 5145.361, 854, 0
2449 X = 289.073, 5145.316, 780, 0
2450 X = 290.072, 5145.272, 690, 0
2451 X = 291.071, 5145.228, 657, 0
2452 X =  292.070, 5145.184, 691, 0
2453 X = 293.070, 5145.139, 760, 0
2454 X = 294.069, 5145.095, 798, 0
2455 X =  295.068, 5145.051, 789, 0
2456 X = 296.067, 5145.006, 784, 0
2457 X =  297.067, 5144.962, 734, 0
2458 X = 298.066, 5144.918, 616, 0
2459 X =  299.065, 5144.874, 511, 0
2460 X = 300.064, 5144.829, 437, 0
2461 X=  301.063, 5144.785, 377, 0
2462 X = 302.062, 5144.741, 337, 0
2463 X = 303.062, 5144.696, 311, 0
2464 X = 304.061, 5144.652, 285, 0
2465 X = 305.060, 5144.608, 259, 0
2466 X = 306.059, 5144.564, 232, 0
2467 X = 307.058, 5144.519, 205, 0
2468 X = 308.057, 5144.475, 181, 0
2469 X = 309.057, 5144.431, 161, 0
2470 X=  287.118, 5146.404, 775, 0
2471 X=  288.118, 5146.360, 757, 0
2472 X =  289.117, 5146.316, 681, 0
2473 X = 290.116, 5146.271, 593, 0
2474 X = 291.115, 5146.227, 561, 0
2475 X = 292.115, 5146.183, 588, 0
2476 X = 293.114, 5146.139, 647, 0
2477 X = 294113, 5146.094, 657, 0
2478 X = 295.112, 5146.050, 640, 0
2479 X = 296.112, 5146.006, 608, 0
2480 X = 297.111, 5145.961, 531, 0
2481 X=  298.110, 5145.917, 455, 0
2482 X = 299.109, 5145.873, 398, 0
2483 X = 300.108, 5145.828, 354, 0
2484 X = 301.108, 5145.784, 319, 0
2485 X = 302.107, 5145.740, 293, 0
2486 X = 303.106, 5145.696, 271, 0
2487 X = 304.105, 5145.651, 246, 0
2488 X = 305.104, 5145.607, 222, 0
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2489 X = 306.103, 5145.563, 198, 0
2490 X =  307.103, 5145.518, 178, 0
2491 X = 308.102, 5145.474, 162, 0
2492 X = 287.163, 5147.404, 641, 0
2493 X = 288.162, 5147.359, 629, 0
2494 X =  289.161, 5147.315, 598, 0
2495 X = 290.161, 5147.271, 543, 0
2496 X = 291.160, 5147.226, 512, 0
2497 X = 292.159, 5147.182, 544, 0
2498 X = 293.158, 5147.138, 594, 0
2499 X =  294.157, 5147.093, 586, 0
2500 X =  295.157, 5147.049, 549, 0
2501 X = 296.156, 5147.005, 506, 0
2502 X=  297.155, 5146.961, 433, 0
2503 X = 298.154, 5146.916, 362, 0
2504 X = 299.154, 5146.872, 316, 0
2505 X = 300.153, 5146.828, 290, 0
2506 X = 301.152, 5146.783, 269, 0
2507 X=  302.151, 5146.739, 246, 0
2508 X = 303.150, 5146.695, 226, 0
2509 X = 304.149, 5146.650, 207, 0
2510 X = 305.149, 5146.606, 190, 0
2511 X=  306.148, 5146.562, 177, 0
2512 X = 307.147, 5146.518, 166, 0
2513 X = 286.208, 5148.447, 577, 0
2514 X=  287.207, 5148.403, 517, 0
2515 X = 288.206, 5148.359, 519, 0
2516 X = 289.206, 5148.314, 529, 0
2517 X = 290.205, 5148.270, 493, 0
2518 X = 291.204, 5148.226, 470, 0
2519 X =  292.203, 5148.181, 491, 0
2520 X =  293.203, 5148.137, 508, 0
2521 X=  294.202, 5148.093, 517, 0
2522 X = 295.201, 5148.048, 483, 0
2523 X=  296.200, 5148.004, 391, 0
2524 X = 297.199, 5147.960, 324, 0
2525 X = 298.199, 5147.915, 289, 0
2526 X = 299.198, 5147.871, 265, 0
2527 X=  300.197, 5147.827, 243, 0
2528 X = 301.196, 5147.783, 224, 0
2529 X = 302.195, 5147.738, 205, 0
2530 X = 303.195, 5147.694, 193, 0
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2531 X=  304.194, 5147.650, 187, 0
2532 X = 305.193, 5147.605, 180, 0
2533 X =  306.192, 5147.561, 172, 0
2534 X = 307.191, 5147.517, 164, 0
2535 X = 308.190, 5147.472, 157, 0
2536 X = 286.252, 5149.446, 452, 0
2537 X=  287.251, 5149.402, 418, 0
2538 X = 288.251, 5149.358, 412, 0
2539 X=  289.250, 5149.313, 420, 0
2540 X = 290.249, 5149.269, 404, 0
2541 X = 291.248, 5149.225, 404, 0
2542 X = = 292.248, 5149.181, 387, 0
2543 X =  293.247, 5149.136, 358, 0
2544 X =  294.246, 5149.092, 355, 0
2545 X = 295.245, 5149.048, 326, 0
2546 X = 296.245, 5149.003, 300, 0
2547 X =  297.244, 5148.959, 274, 0
2548 X =  298.243, 5148.915, 247, 0
2549 X=  299.242, 5148.870, 228, 0
2550 X = 300.241, 5148.826, 213, 0
2551 X= = 301.241, 5148.782, 196, 0
2552 X=  302.240, 5148.737, 187, 0
2553 X =  303.239, 5148.693, 185, 0
2554 X = 304.238, 5148.649, 184, 0
2555 X = 305.237, 5148.604, 181, 0
2556 X = 306.236, 5148.560, 175, 0
2557 X =  307.236, 5148.516, 167, 0
2558 X = 308.235, 5148.472, 159, 0
2559 X =  309.234, 5148.427, 154, 0
2560 X = 286.296, 5150.446, 372, 0
2561 X = 287.296, 5150.401, 362, 0
2562 X = 288.295, 5150.357, 352, 0
2563 X = 289.294, 5150.313, 341, 0
2564 X = 290.293, 5150.268, 327, 0
2565 X = 291.293, 5150.224, 325, 0
2566 X = 292.292, 5150.180, 302, 0
2567 X = 293.291, 5150.135, 271, 0
2568 X = 294.290, 5150.091, 250, 0
2569 X = 295.290, 5150.047, 242, 0
2570 X=  296.289, 5150.002, 245, 0
2571 X=  297.288, 5149.958, 234, 0
2572 X =  298.287, 5149.914, 218, 0
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2573 X=  299.286, 5149.870, 202, 0
2574 X = 300.286, 5149.825, 190, 0
2575 X = 301.285, 5149.781, 185, 0
2576 X = 302.284, 5149.737, 184, 0
2577 X=  303.283, 5149.692, 184, 0
2578 X =  304.282, 5149.648, 184, 0
2579 X = 305.282, 5149.604, 182, 0
2580 X = 306.281, 5149.559, 178, 0
2581 X = 307.280, 5149.515, 170, 0
2582 X = 308.279, 5149.471, 162, 0
2583 X = 309.278, 5149.426, 155, 0
2584 X = 310.277, 5149.382, 153, 0
2585 X = 311.276, 5149.338, 153, 0
2586 X = 286.341, 5151.445, 326, 0
2587 X =  287.340, 5151.401, 321, 0
2588 X = 288.339, 5151.356, 316, 0
2589 X = 289.339, 5151.312, 303, 0
2590 X = 290.338, 5151.268, 286, 0
2591 X = 291.337, 5151.223, 277, 0
2592 X = 292.336, 5151.179, 262, 0
2593 X = 293.335, 5151.135, 240, 0
2594 X =  294.335, 5151.090, 220, 0
2595 X =  295.334, 5151.046, 212, 0
2596 X = 296.333, 5151.002, 2009, 0
2597 X = 297.332, 5150.957, 202, 0
2598 X = 298.332, 5150.913, 190, 0
2599 X= = 299.331, 5150.869, 185, 0
2600 X = 300.330, 5150.824, 184, 0
2601 X =  301.329, 5150.780, 184, 0
2602 X = 302.328, 5150.736, 184, 0
2603 X = 303.328, 5150.691, 184, 0
2604 X = 304.327, 5150.647, 184, 0
2605 X = 305.326, 5150.603, 183, 0
2606 X = 306.325, 5150.558, 181, 0
2607 X=  307.324, 5150.514, 173, 0
2608 X = 308.323, 5150.470, 166, 0
2609 X =  309.322, 5150.426, 155, 0
2610 X=  310.322, 5150.381, 153, 0
2611 X = 311.321, 5150.337, 153, 0
2612 X = 312.320, 5150.293, 153, 0
2613 X = 313.319, 5150.248, 157, 0
2614 X =  286.385, 5152.444, 304, 0
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2615 X = 287.384, 5152.400, 290, 0
2616 X = 288.384, 5152.356, 280, 0
2617 X =  289.383, 5152.311, 271, 0
2618 X = 290.382, 5152.267, 259, 0
2619 X =  291.381, 5152.223, 254, 0
2620 X = 292.381, 5152.178, 241, 0
2621 X = 293.380, 5152.134, 225, 0
2622 X = 294.379, 5152.090, 211, 0
2623 X = 295.378, 5152.045, 201, 0
2624 X = 296.377, 5152.001, 192, 0
2625 X =  297.377, 5151.957, 186, 0
2626 X = 298.376, 5151.912, 184, 0
2627 X =  299.375, 5151.868, 184, 0
2628 X = 300.374, 5151.824, 184, 0
2629 X = 301.373, 5151.779, 184, 0
2630 X = 302.373, 5151.735, 184, 0
2631 X=  303.372, 5151.691, 184, 0
2632 X = 304.371, 5151.646, 184, 0
2633 X = 305.370, 5151.602, 190, 0
2634 X=  306.369, 5151.558, 185, 0
2635 X =  307.368, 5151.513, 177, 0
2636 X =  308.368, 5151.469, 169, 0
2637 X=  309.367, 5151.425, 155, 0
2638 X = 310.366, 5151.380, 153, 0
2639 X = 311.365, 5151.336, 153, 0
2640 X=  312.364, 5151.292, 153, 0
2641 X=  313.363, 5151.247, 156, 0
2642 X=  314.362, 5151.203, 160, 0
2643 X =  315.362, 5151.159, 162, 0
2644 X = 316.361, 5151.114, 160, 0
2645 X = 317.360, 5151.070, 154, 0
2646 X = 318.359, 5151.026, 153, 0
2647 X = 319.358, 5150.981, 153, 0
2648 X = 320.357, 5150.937, 151, 0
2649 X = 321.356, 5150.893, 147, 0
2650 X = 322.355, 5150.848, 141, 0
2651 X = 323.354, 5150.804, 134, 0
2652 X =  324.354, 5150.760, 128, 0
2653 X = 286.429, 5153.443, 302, 0
2654 X = 287.429, 5153.399, 290, 0
2655 X = 288.428, 5153.355, 278, 0
2656 X = 289.427, 5153.31, 277, 0
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2657 X = 290.426, 5153.266, 275, 0
2658 X = 291.426, 5153.222, 260, 0
2659 X = 292.425, 5153.177, 227, 0
2660 X = 293.424, 5153.133, 214, 0
2661 X = 294.423, 5153.089, 2086, 0
2662 X = 295.423, 5153.044, 196, 0
2663 X =  296.422, 5153.000 187, 0
2664 X = 297.421, 5152.956, 184, 0
2665 X = 298.420, 5152.911, 184, 0
2666 X = 299.419, 5152.867, 184, 0
2667 X = 300.419, 5152.823, 185, 0
2668 X = 301.418, 5152.778, 185, 0
2669 X = 302.417, 5152.734, 185, 0
2670 X = 303.416, 5152.690, 185, 0
2671 X =  304.415, 5152.645, 186, 0
2672 X = 305.414, 5152.601, 188, 0
2673 X = 306.414, 5152.557, 185, 0
2674 X=  307.413, 5152.512, 180, 0
2675 X = 308.412, 5152.468, 172, 0
2676 X = 309.411, 5152.424, 156, 0
2677 X=  310.410, 5152.379, 153, 0
2678 X =  311.409, 5152.335, 153, 0
2679 X = 312.409, 5152.291, 153, 0
2680 X = 313.408, 5152.247, 154, 0
2681 X = 314.407, 5152.202, 156, 0
2682 X = 315.406, 5152.158, 158, 0
2683 X = 316.405, 5152.114, 158, 0
2684 X = 317.404, 5152.069, 153, 0
2685 X = 318.403, 5152.025, 153, 0
2686 X = 319.402, 5151.981, 153, 0
2687 X = 320.401, 5151.936, 151, 0
2688 X = 321.401, 5151.892, 149, 0
2689 X = 322.400, 5151.848, 144, 0
2690 X = 323.399, 5151.803, 136, 0
2691 X=  324.398, 5151.759, 129, 0
2692 X=  286.474, 5154.443, 305, 0
2693 X = 287.473, 5154.398, 302, 0
2694 X=  288.472, 5154.354, 301, 0
2695 X = 289.472, 5154.310, 311, 0
2696 X= 290471, 5154.265, 329, 0
2697 X = 291.470, 5154.221, 299, 0
2698 X = 292.469, 5154.177, 225, 0
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2699 X = 293.468, 5154.132, 213, 0
2700 X = 294.468, 5154.088, 205, 0
2701 X = 295.467, 5154.044, 197, 0
2702 X=  296.466, 5153.999, 191, 0
2703 X = 297.465, 5153.955, 187, 0
2704 X=  298.465, 5153.911, 187, 0
2705 X =  299.464, 5153.866, 187, 0
2706 X = 300.463, 5153.822, 192, 0
2707 X=  301.462, 5153.778, 193, 0
2708 X =  302.461, 5153.733, 194, 0
2709 X =  303.460, 5153.689, 194, 0
2710 X = 304.460, 5153.645, 194, 0
2711 X=  305.459, 5153.600, 192, 0
2712 X=  306.458, 5153.556, 188, 0
2713 X = 307.457, 5153.512, 182, 0
2714 X = 308.456, 5153.467, 174, 0
2715 X = 309.455, 5153.423, 156, 0
2716 X = 310.455, 5153.379, 153, 0
2717 X=  311.454, 5153.334, 153, 0
2718 X = 312.453, 5153.290, 153, 0
2719 X =  313.452, 5153.246, 153, 0
2720 X=  314.451, 5153.201, 153, 0
2721 X=  315.450, 5153.157, 153, 0
2722 X =  316.449, 5153.113, 153, 0
2723 X = 317.448, 5153.068, 153, 0
2724 X = 318.448, 5153.024, 153, 0
2725 X = 319.447, 5152.980, 153, 0
2726 X = 320.446, 5152.935, 152, 0
2727 X = 321.445, 5152.891, 150, 0
2728 X = 322.444, 5152.847, 147, 0
2729 X = 323.443, 5152.802, 138, 0
2730 X =  324.442, 5152.758, 130, 0
2731 X=  286.518, 5155.442, 323, 0
2732 X= 287517, 5155.398, 328, 0
2733 X=  288.517, 5155.353, 347, 0
2734 X =  289.516, 5155.309, 337, 0
2735 X = 290.515, 5155.265, 345, 0
2736 X = 291.514, 5155.220, 304, 0
2737 X= 292514, 5155.176, 224, 0
2738 X = 293.513, 5155.132, 213, 0
2739 X = 294512, 5155.087, 207, 0
2740 X= 295511, 5155.043, 200, 0
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2741 X=  296.510, 5154.999, 195, 0
2742 X = 297.510, 5154.954, 192, 0
2743 X = 298.509, 5154.910, 196, 0
2744 X = 299.508, 5154.866, 198, 0
2745 X = 300.507, 5154.821, 201, 0
2746 X =  301.506, 5154.777, 203, 0
2747 X=  302.5086, 5154.732, 204, 0
2748 X = 303.505, 5154.688, 204, 0
2749 X=  304.504, 5154.644, 205, 0
2750 X = 305.503, 5154.599, 204, 0
2751 X = 306.502, 5154.555, 197, 0
2752 X = 307.501, 5154.511, 184, 0
2753 X = 308.501, 5154.466, 177, 0
2754 X = 309.500, 5154.422, 156, 0
2755 X = 310.499, 5154.378, 153, 0
2756 X = 311.498, 5154.333, 153, 0
2757 X = 312.497, 5154.289, 153, 0
2758 X = 313.496, 5154.245, 153, 0
2759 X=  314.495, 5154.200, 153, 0
2760 X = 315.495, 5154.156, 153, 0
2761 X = 316.494, 5154.112, 153, 0
2762 X = 317.493, 5154.067, 153, 0
2763 X = 318.492, 5154.023, 153, 0
2764 X = 319.491, 5153.979, 153, 0
2765 X = 320.490, 5153.934, 153, 0
2766 X = 321.489, 5153.890, 152, 0
2767 X=  322.488, 5153.846, 148, 0
2768 X = 323.487, 5153.801, 137, 0
2769 X = 324.486, 5153.757, 128, 0
2770 X=  286.562, 5156.441, 376, 0
2771 X=  287.562, 5156.397, 368, 0
2772 X=  288.561, 5156.353, 391, 0
2773 X=  289.560, 5156.308, 352, 0
2774 X =  290.559, 5156.264, 316, 0
2775 X=  291.559, 5156.219, 264, 0
2776 X=  292.558, 5156.175, 216, 0
2777 X=  293.557, 5156.131, 213, 0
2778 X = 294.556, 5156.086, 208, 0
2779 X=  295.556, 5156.042, 203, 0
2780 X = 296.555, 5155.998, 200, 0
2781 X = 297.554, 5155.953, 198, 0
2782 X = 298.553, 5155.909, 201, 0
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2783 X = 299.552, 5155.865, 206, 0
2784 X = 300.552, 5155.820, 210, 0
2785 X = 301.551, 5155.776, 212, 0
2786 X = 302.550, 5155.732, 212, 0
2787 X = 303.549, 5155.687, 212, 0
2788 X =  304.548, 5155.643, 213, 0
2789 X = 305.548, 5155.599, 212, 0
2790 X=  306.547, 5155.554, 2009, 0
2791 X = 307.546, 5155.510, 193, 0
2792 X =  308.545, 5155.466, 179, 0
2793 X = 309.544, 5155.421, 157, 0
2794 X =  310.543, 5155.377, 153, 0
2795 X =  311.542, 5155.333, 153, 0
2796 X = 312542, 5155.288, 153, 0
2797 X= 313541, 5155.244, 153, 0
2798 X = 314.540, 5155.200, 153, 0
2799 X = 315.539, 5155.155, 153, 0
2800 X = 316.538, 5155.111, 153, 0
2801 X =  317.537, 5155.067, 153, 0
2802 X = 318.536, 5155.022, 153, 0
2803 X = 319.535, 5154.978, 153, 0
2804 X = 320.534, 5154.934, 153, 0
2805 X = 321.534, 5154.889, 153, 0
2806 X = 322533, 5154.845, 146, 0
2807 X=  323.532, 5154.800, 130, 0
2808 X = 324.531, 5154.756, 123, 0
2809 X = 325.530, 5154.712, 117, 0
2810 X=  286.607, 5157.440, 382, 0
2811 X=  287.606, 5157.396, 358, 0
2812 X=  288.605, 5157.352, 354, 0
2813 X = 289.605, 5157.307, 315, 0
2814 X = 290.604, 5157.263, 270, 0
2815 X =  291.603, 5157.219, 231, 0
2816 X = 292.602, 5157.174, 214, 0
2817 X=  293.602, 5157.130, 213, 0
2818 X = 294.601, 5157.086, 210, 0
2819 X = 309.588, 5156.420, 159, 0
2820 X = 310.588, 5156.376, 153, 0
2821 X = 316.582, 5156.110, 153, 0
2822 X = 317.582, 5156.066, 153, 0
2823 X = 318.581, 5156.021, 153, 0
2824 X = 319.580, 5155.977, 153, 0
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2825 X = 320.579, 5155.933, 153, 0
2826 X = 321.578, 5155.888, 150, 0
2827 X= 322577, 5155.844, 136, 0
2828 X = 323.576, 5155.800, 122, 0
2829 X = 324.575, 5155.755, 118, 0
2830 X=  286.651, 5158.440, 352, 0
2831 X=  287.650, 5158.395, 318, 0
2832 X =  288.650, 5158.351, 300, 0
2833 X=  289.649, 5158.307, 279, 0
2834 X = 290.648, 5158.262, 247, 0
2835 X =  291.647, 5158.218, 220, 0
2836 X = 292.647, 5158.174, 214, 0
2837 X = 293.646, 5158.129, 213, 0
2838 X = 294.645, 5158.085, 211, 0
2839 X = 309.633, 5157.420, 160, 0
2840 X = 310.632, 5157.375, 153, 0
2841 X = 316.627, 5157.109, 153, 0
2842 X = 317.626, 5157.065, 153, 0
2843 X = 318.625, 5157.020, 153, 0
2844 X = 319.624, 5156.976, 151, 0
2845 X = 320.623, 5156.932, 148, 0
2846 X=  321.622, 5156.887, 138, 0
2847 X=  322.621, 5156.843, 123, 0
2848 X = 323.620, 5156.799, 116, 0
2849 X = 286.696, 5159.439, 322, 0
2850 X = 287.695, 5159.395, 292, 0
2851 X = 288.694, 5159.350, 272, 0
2852 X = 289.693, 5159.306, 253, 0
2853 X = 290.693, 5159.262, 234, 0
2854 X = 291.692, 5159.217, 216, 0
2855 X = 292.691, 5159.173, 215, 0
2856 X = 293.690, 5159.128, 215, 0
2857 X =  294.689, 5159.084, 213, 0
2858 X = 309.677, 5158.419, 159, 0
2859 X = 310.676, 5158.374, 153, 0
2860 X = 315.672, 5158.153, 153, 0
2861 X = 316.671, 5158.108, 153, 0
2862 X=  317.670, 5158.064, 152, 0
2863 X = 318.669, 5158.020, 150, 0
2864 X = 319.668, 5157.975, 141, 0
2865 X = 320.668, 5157.931, 135, 0
2866 X = 321.667, 5157.886, 124, 0
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2867 X=  322.666, 5157.842, 117, 0
2868 X = 323.665, 5157.798, 126, 0
2869 X = 286.740, 5160.438, 302, 0
2870 X =  287.739, 5160.394, 280, 0
2871 X=  288.738, 5160.350, 258, 0
2872 X=  289.738, 5160.305, 243, 0
2873 X=  290.737, 5160.261, 232, 0
2874 X = 291.736, 5160.216, 223, 0
2875 X = 292.735, 5160.172, 224, 0
2876 X = 293.735, 5160.128, 225, 0
2877 X=  294.734, 5160.083, 221, 0
2878 X = 309.722, 5159.418, 155, 0
2879 X = 310.721, 5159.373, 153, 0
2880 X = 313.718, 5159.240, 154, 0
2881 X=  314.717, 5159.196, 153, 0
2882 X = 315.716, 5159.152, 152, 0
2883 X = 316.715, 5159.107, 150, 0
2884 X =  317.715, 5159.063, 147, 0
2885 X = 318.714, 5159.019, 140, 0
2886 X = 319.713, 5158.974, 129, 0
2887 X =  320.712, 5158.930, 122, 0
2888 X = 321.711, 5158.886, 117, 0
2889 X = 322.710, 5158.841, 124, 0
2890 X = 323.709, 5158.797, 162, 0
2891 X =  286.784, 5161.438, 299, 0
2892 X=  287.784, 5161.393, 281, 0
2893 X = 288.783, 5161.349, 261, 0
2894 X = 289.782, 5161.304, 246, 0
2895 X = 290.781, 5161.260, 240, 0
2896 X = 291.781, 5161.216, 240, 0
2897 X = 292.780, 5161.171, 243, 0
2898 X = 293.779, 5161.127, 243, 0
2899 X = 294.778, 5161.083, 237, 0
2900 X = 295.777, 5161.038, 223, 0
2901 X=  296.777, 5160.994, 213, 0
2902 X =  297.776, 5160.949, 211, 0
2903 X = 298.775, 5160.905, 211, 0
2904 X =  299.774, 5160.861, 210, 0
2905 X = 300.773, 5160.816, 206, 0
2906 X =  301.773, 5160.772, 201, 0
2907 X=  302.772, 5160.728, 195, 0
2908 X = 303.771, 5160.683, 192, 0
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2909 X = 304.770, 5160.639, 188, 0
2910 X=  305.769, 5160.594, 182, 0
2911 X=  306.768, 5160.550, 173, 0
2912 X=  307.768, 5160.506, 163, 0
2913 X = 308.767, 5160.461, 156, 0
2914 X=  309.766, 5160.417, 153, 0
2915 X=  310.765, 5160.373, 154, 0
2916 X=  311.764, 5160.328, 156, 0
2917 X = 312.763, 5160.284, 159, 0
2918 X =  313.762, 5160.240, 158, 0
2919 X=  314.762, 5160.195, 152, 0
2920 X = 315.761, 5160.151, 148, 0
2921 X=  316.760, 5160.106, 140, 0
2922 X =  317.759, 5160.062, 134, 0
2923 X = 318.758, 5160.018, 126, 0
2924 X = 319.757, 5159.973, 118, 0
2925 X = 320.756, 5159.929, 117, 0
2926 X = 321.755, 5159.885, 133, 0
2927 X=  322.754, 5159.840, 181, 0
2928 X = 286.829, 5162.437, 305, 0
2929 X = 287.828, 5162.392, 289, 0
2930 X = 288.827, 5162.348, 270, 0
2931 X=  289.826, 5162.304, 254, 0
2932 X = 290.826, 5162.259, 246, 0
2933 X = 291.825, 5162.215, 243, 0
2934 X = 292.824, 5162.171, 240, 0
2935 X =  293.823, 5162.126, 234, 0
2936 X = 294.823, 5162.082, 223, 0
2937 X = 295.822, 5162.037, 211, 0
2938 X = 296.821, 5161.993, 203, 0
2939 X = 297.820, 5161.949, 197, 0
2940 X=  298.819, 5161.904, 194, 0
2941 X = 299.819, 5161.860, 191, 0
2942 X = 300.818, 5161.816, 187, 0
2943 X=  301.817, 5161.771, 185, 0
2944 X = 302.816, 5161.727, 181, 0
2945 X = 303.815, 5161.682, 177, 0
2946 X = 304.814, 5161.638, 173, 0
2947 X = 305.814, 5161.594, 166, 0
2948 X = 306.813, 5161.549, 160, 0
2949 X = 307.812, 5161.505, 155, 0
2950 X = 308.811, 5161.461, 154, 0
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2951 X =  309.810, 5161.416, 158, 0
2952 X = 310.809, 5161.372, 162, 0
2953 X = 311.809, 5161.327, 168, 0
2954 X = 312.808, 5161.283, 171, 0
2955 X = 313.807, 5161.239, 163, 0
2956 X = 314.806, 5161.194, 146, 0
2957 X = 315.805, 5161.150, 137, 0
2958 X = 316.804, 5161.106, 128, 0
2959 X = 317.803, 5161.061, 122, 0
2960 X = 318.802, 5161.017, 117, 0
2961 X = 319.801, 5160.972, 122, 0
2962 X = 320.801, 5160.928, 150, 0
2963 X = 285.874, 5163.480, 362, 0
2964 X = 286.873, 5163.436, 325, 0
2965 X = 287.872, 5163.392, 301, 0
2966 X =  288.872, 5163.347, 286, 0
2967 X = 289.871, 5163.303, 269, 0
2968 X = 290.870, 5163.259, 249, 0
2969 X = 291.869, 5163.214, 236, 0
2970 X = 292.868, 5163.170, 224, 0
2971 X=  293.868, 5163.125, 211, 0
2972 X=  294.867, 5163.081, 198, 0
2973 X=  295.866, 5163.037, 189, 0
2974 X =  296.865, 5162.992, 185, 0
2975 X =  297.865, 5162.948, 184, 0
2976 X = 298.864, 5162.903, 184, 0
2977 X=  299.863, 5162.859, 184, 0
2978 X = 300.862, 5162.815, 184, 0
2979 X =  301.861, 5162.770, 182, 0
2980 X = 302.861, 5162.726, 174, 0
2981 X =  303.860, 5162.682, 166, 0
2982 X = 304.859, 5162.637, 162, 0
2983 X = 305.858, 5162.593, 158, 0
2984 X = 306.857, 5162.548, 155, 0
2985 X = 307.856, 5162.504, 159, 0
2986 X = 308.855, 5162.460, 170, 0
2987 X = 309.855, 5162.415, 182, 0
2988 X = 310.854, 5162.371, 194, 0
2989 X = 311.853, 5162.327, 196, 0
2990 X =  312.852, 5162.282, 178, 0
2991 X = 313.851, 5162.238, 155, 0
2992 X = 314.850, 5162.193, 133, 0
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2993 X = 315.849, 5162.149, 125, 0
2994 X = 316.849, 5162.105, 122, 0
2995 X = 317.848, 5162.060, 123, 0
2996 X = 318.847, 5162.016, 132, 0
2997 X = 319.846, 5161.972, 168, 0
2998 X = 320.845, 5161.927, 237, 0
2999 X = 285918, 5164.480, 402, 0
3000 X= = 286.917, 5164.435, 357, 0
3001 X=  287.917, 5164.391, 319, 0
3002 X=  288.916, 5164.347, 298, 0
3003 X = 289.915, 5164.302, 273, 0
3004 X =  290.914, 5164.258, 235, 0
3005 X = 291.914, 5164.213, 211, 0
3006 X = 292913, 5164.169, 193, 0
3007 X=  293.912, 5164.125, 181, 0
3008 X = 294911, 5164.080, 174, 0
3009 X = 295911, 5164.036, 175, 0
3010 X = 296.910, 5163.991, 180, 0
3011 X =  297.909, 5163.947, 184, 0
3012 X =  298.908, 5163.903, 184, 0
3013 X = 299.907, 5163.858, 184, 0
3014 X = 300.907, 5163.814, 184, 0
3015 X = 301.906, 5163.769, 180, 0
3016 X = 302.905, 5163.725, 168, 0
3017 X=  303.904, 5163.681, 157, 0
3018 X = 304.903, 5163.636, 163, 0
3019 X=  305.902, 5163.592, 184, 0
3020 X = 306.902, 5163.548, 204, 0
3021 X=  307.901, 5163.503, 2009, 0
3022 X = 308.900, 5163.459, 208, 0
3023 X =  309.899, 5163.414, 212, 0
3024 X=  310.898, 5163.370, 220, 0
3025 X=  311.897, 5163.326, 2086, 0
3026 X = 312.896, 5163.281, 166, 0
3027 X=  313.896, 5163.237, 139, 0
3028 X = 314.895, 5163.193, 125, 0
3029 X = 315.894, 5163.148, 122, 0
3030 X=  316.893, 5163.104, 126, 0
3031 X=  317.892, 5163.059, 156, 0
3032 X=  318.891, 5163.015, 206, 0
3033 X = 319.890, 5162.971, 251, 0
3034 X=  320.889, 5162.926, 275, 0
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3035 X=  284.963, 5165.523, 452, 0
3036 X=  285.963, 5165.479, 399, 0
3037 X=  286.962, 5165.435, 340, 0
3038 X = 287.961, 5165.390, 292, 0
3039 X =  288.960, 5165.346, 269, 0
3040 X = 289.960, 5165.301, 229, 0
3041 X = 290.959, 5165.257, 190, 0
3042 X =  291.958, 5165.213, 172, 0
3043 X =  292.957, 5165.168, 163, 0
3044 X =  293.956, 5165.124, 163, 0
3045 X =  294.956, 5165.079, 162, 0
3046 X = 295.955, 5165.035, 166, 0
3047 X =  296.954, 5164.991, 176, 0
3048 X =  297.953, 5164.946, 183, 0
3049 X=  298.953, 5164.902, 183, 0
3050 X = 299.952, 5164.857, 182, 0
3051 X =  300.951, 5164.813, 177, 0
3052 X = 301.950, 5164.769, 167, 0
3053 X = 302.949, 5164.724, 157, 0
3054 X = 303.948, 5164.680, 158, 0
3055 X = 304.948, 5164.636, 175, 0
3056 X = 305.947, 5164.591, 195, 0
3057 X=  306.946, 5164.547, 204, 0
3058 X = 307.945, 5164.502, 203, 0
3059 X = 308.944, 5164.458, 197, 0
3060 X = 309.943, 5164.414, 194, 0
3061 X = 310.943, 5164.369, 192, 0
3062 X = 311.942, 5164.325, 174, 0
3063 X = 312.941, 5164.280, 146, 0
3064 X = 313.940, 5164.236, 129, 0
3065 X = 314.939, 5164.192, 122, 0
3066 X = 315.938, 5164.147, 124, 0
3067 X=  316.937, 5164.103, 159, 0
3068 X = 317.936, 5164.059, 221, 0
3069 X = 318.936, 5164.014, 269, 0
3070 X = 319.935, 5163.970, 275, 0
3071 X=  320.934, 5163.925, 275, 0
3072 X=  285.008, 5166.523, 273, 0
3073 X=  286.007, 5166.478, 255, 0
3074 X = 287.006, 5166.434, 227, 0
3075 X = 288.005, 5166.389, 205, 0
3076 X=  289.005, 5166.345, 193, 0
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3077 X=  290.004, 5166.301, 166, 0
3078 X =  291.003, 5166.256, 150, 0
3079 X=  292.002, 5166.212, 148, 0
3080 X = 293.002, 5166.167, 148, 0
3081 X = 294.001, 5166.123, 149, 0
3082 X = 295.000, 5166.079, 150, 0
3083 X = 295.999, 5166.034, 153, 0
3084 X = 296.999, 5165.990, 163, 0
3085 X = 297.998, 5165.945, 172, 0
3086 X = 298.997, 5165.901, 174, 0
3087 X = 299.996, 5165.857, 171, 0
3088 X = 300.995, 5165.812, 166, 0
3089 X = 301.994, 5165.768, 159, 0
3090 X = 302.994, 5165.723, 154, 0
3091 X=  303.993, 5165.679, 155, 0
3092 X =  304.992, 5165.635, 161, 0
3093 X = 305.991, 5165.590, 168, 0
3094 X = 306.990, 5165.546, 173, 0
3095 X = 307.989, 5165.502, 172, 0
3096 X = 308.989, 5165.457, 166, 0
3097 X=  309.988, 5165.413, 159, 0
3098 X = 310.987, 5165.368, 152, 0
3099 X =  311.986, 5165.324, 143, 0
3100 X =  312.985, 5165.280, 131, 0
3101 X = 313.984, 5165.235, 124, 0
3102 X=  314.983, 5165.191, 120, 0
3103 X=  315.983, 5165.146, 140, 0
3104 X=  316.982, 5165.102, 211, 0
3105 X =  317.981, 5165.058, 270, 0
3106 X = 318.980, 5165.013, 275, 0
3107 X=  319.979, 5164.969, 275, 0
3108 X = 320.978, 5164.924, 275, 0
3109 X =  285.052, 5167.522, 147, 0
3110 X=  286.051, 5167.477, 144, 0
3111 X = 287.051, 5167.433, 142, 0
3112 X = 288.050, 5167.389, 142, 0
3113 X = 289.049, 5167.344, 139, 0
3114 X = 290.048, 5167.300, 136, 0
3115 X = 291.048, 5167.255, 137, 0
3116 X=  292.047, 5167.211, 139, 0
3117 X = 293.046, 5167.167, 140, 0
3118 X = 294.045, 5167.122, 139, 0
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3119 X = 295.045, 5167.078, 138, 0
3120 X =  296.044, 5167.033, 138, 0
3121 X =  297.043, 5166.989, 140, 0
3122 X = 298.042, 5166.945, 147, 0
3123 X = 299.041, 5166.900, 154, 0
3124 X = 300.041, 5166.856, 158, 0
3125 X = 301.040, 5166.811, 156, 0
3126 X = 302.039, 5166.767, 154, 0
3127 X=  303.038, 5166.723, 153, 0
3128 X =  304.037, 5166.678, 153, 0
3129 X =  305.036, 5166.634, 153, 0
3130 X=  306.036, 5166.589, 154, 0
3131 X=  307.035, 5166.545, 157, 0
3132 X = 308.034, 5166.501, 158, 0
3133 X = 309.033, 5166.456, 151, 0
3134 X = 310.032, 5166.412, 142, 0
3135 X =  311.031, 5166.367, 134, 0
3136 X=  312.030, 5166.323, 128, 0
3137 X=  313.030, 5166.279, 124, 0
3138 X = 314.029, 5166.234, 122, 0
3139 X = 315.028, 5166.190, 119, 0
3140 X=  316.027, 5166.146, 163, 0
3141 X=  317.026, 5166.101, 239, 0
3142 X =  318.025, 5166.057, 272, 0
3143 X = 319.024, 5166.012, 274, 0
3144 X=  320.023, 5165.968, 275, 0
3145 X = 321.022, 5165.924, 275, 0
3146 X = 287.095, 5168.432, 135, 0
3147 X=  288.094, 5168.388, 132, 0
3148 X = 289.094, 5168.344, 130, 0
3149 X = 290.093, 5168.299, 128, 0
3150 X = 291.092, 5168.255, 129, 0
3151 X = 292.091, 5168.210, 131, 0
3152 X = 293.090, 5168.166, 132, 0
3153 X = 294.090, 5168.121, 131, 0
3154 X = 295.089, 5168.077, 128, 0
3155 X = 296.088, 5168.033, 127, 0
3156 X =  297.087, 5167.988, 127, 0
3157 X=  298.087, 5167.944, 131, 0
3158 X = 299.086, 5167.899, 140, 0
3159 X = 300.085, 5167.855, 150, 0
3160 X=  301.084, 5167.811, 153, 0
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3161 X=  302.083, 5167.766, 153, 0
3162 X=  303.082, 5167.722, 153, 0
3163 X = 304.082, 5167.677, 153, 0
3164 X = 305.081, 5167.633, 153, 0
3165 X = 306.080, 5167.589, 153, 0
3166 X = 307.079, 5167.544, 153, 0
3167 X=  308.078, 5167.500, 150, 0
3168 X = 309.077, 5167.455, 140, 0
3169 X =  310.077, 5167.411, 130, 0
3170 X=  311.076, 5167.367, 125, 0
3171 X=  312.075, 5167.322, 124, 0
3172 X=  313.074, 5167.278, 124, 0
3173 X = 314.073, 5167.233, 122, 0
3174 X=  315.072, 5167.189, 119, 0
3175 X=  316.071, 5167.145, 176, 0
3176 X=  317.070, 5167.100, 240, 0
3177 X=  318.070, 5167.056, 259, 0
3178 X = 319.069, 5167.011, 266, 0
3179 X =  320.068, 5166.967, 272, 0
3180 X = 321.067, 5166.923, 272, 0
3181 X = 287.139, 5169.432, 162, 0
3182 X = 288.139, 5169.387, 161, 0
3183 X = 289.138, 5169.343, 163, 0
3184 X = 290.137, 5169.298, 157, 0
3185 X = 291.136, 5169.254, 146, 0
3186 X=  292.136, 5169.210, 135, 0
3187 X =  293.135, 5169.165, 130, 0
3188 X = 294.134, 5169.121, 129, 0
3189 X = 295.133, 5169.076, 127, 0
3190 X = 296.133, 5169.032, 126, 0
3191 X=  297.132, 5168.987, 124, 0
3192 X =  298.131, 5168.943, 122, 0
3193 X = 299.130, 5168.899, 124, 0
3194 X =  300.129, 5168.854, 136, 0
3195 X = 301.129, 5168.810, 147, 0
3196 X = 302.128, 5168.765, 152, 0
3197 X=  303.127, 5168.721, 153, 0
3198 X = 304.126, 5168.677, 153, 0
3199 X =  305.125, 5168.632, 153, 0
3200 X = 306.124, 5168.588, 153, 0
3201 X = 307.124, 5168.543, 150, 0
3202 X=  308.123, 5168.499, 143, 0
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3203 X=  309.122, 5168.455, 132, 0
3204 X=  310.121, 5168.410, 125, 0
3205 X=  311.120, 5168.366, 123, 0
3206 X = 312.119, 5168.321, 124, 0
3207 X=  313.118, 5168.277, 124, 0
3208 X = 314.118, 5168.233, 122, 0
3209 X=  315.117, 5168.188, 120, 0
3210 X=  316.116, 5168.144, 180, 0
3211 X=  317.115, 5168.099, 232, 0
3212 X=  318.114, 5168.055, 242, 0
3213 X=  319.113, 5168.011, 245, 0
3214 X=  320.112, 5167.966, 253, 0
3215 X =  321.111, 5167.922, 253, 0
3216 X=  288.183, 5170.386, 203, 0
3217 X=  289.182, 5170.342, 211, 0
3218 X = 290.182, 5170.298, 211, 0
3219 X = 291.181, 5170.253, 200, 0
3220 X = 292.180, 5170.209, 181, 0
3221 X= = 293.179, 5170.164, 161, 0
3222 X=  294.179, 5170.120, 149, 0
3223 X=  295.178, 5170.075, 1486, 0
3224 X= = 296.177, 5170.031, 144, 0
3225 X=  297.176, 5169.987, 138, 0
3226 X =  298.175, 5169.942, 130, 0
3227 X=  299.175, 5169.898, 124, 0
3228 X =  300.174, 5169.853, 122, 0
3229 X=  301.173, 5169.809, 129, 0
3230 X=  302.172, 5169.765, 140, 0
3231 X= 303.171, 5169.720, 146, 0
3232 X=  304.170, 5169.676, 148, 0
3233 X=  305.170, 5169.631, 149, 0
3234 X=  306.169, 5169.587, 149, 0
3235 X = 307.168, 5169.543, 145, 0
3236 X=  308.167, 5169.498, 137, 0
3237 X= 309.166, 5169.454, 128, 0
3238 X = 310.165, 5169.409, 124, 0
3239 X=  311.165, 5169.365, 123, 0
3240 X=  312.164, 5169.320, 123, 0
3241 X=  313.163, 5169.276, 122, 0
3242 X=  314.162, 5169.232, 120, 0
3243 X=  315.161, 5169.187, 132, 0
3244 X=  316.160, 5169.143, 192, 0
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3245 X=  317.159, 5169.098, 230, 0
3246 X=  318.158, 5169.054, 237, 0
3247 X=  319.157, 5169.010, 238, 0
3248 X=  320.157, 5168.965, 240, 0
3249 X=  321.156, 5168.921, 242, 0
3250 X =  289.227, 5171.341, 235, 0
3251 X=  290.226, 5171.297, 238, 0
3252 X =  291.225, 5171.252, 240, 0
3253 X =  292.224, 5171.208, 239, 0
3254 X =  293.224, 5171.164, 219, 0
3255 X =  294.223, 5171.119, 186, 0
3256 X = 295.222, 5171.075, 163, 0
3257 X = 296.221, 5171.030, 155, 0
3258 X = 297.221, 5170.986, 151, 0
3259 X = 298.220, 5170.941, 144, 0
3260 X = 299.219, 5170.897, 135, 0
3261 X = 300.218, 5170.853, 127, 0
3262 X=  301.217, 5170.808, 122, 0
3263 X=  302.217, 5170.764, 127, 0
3264 X = 303.216, 5170.719, 136, 0
3265 X = 304.215, 5170.675, 140, 0
3266 X = 305.214, 5170.631, 143, 0
3267 X=  306.213, 5170.586, 143, 0
3268 X =  307.212, 5170.542, 139, 0
3269 X=  308.212, 5170.497, 132, 0
3270 X = 309.211, 5170.453, 126, 0
3271 X=  310.210, 5170.408, 123, 0
3272 X=  311.209, 5170.364, 122, 0
3273 X=  312.208, 5170.320, 122, 0
3274 X=  313.207, 5170.275, 121, 0
3275 X = 314.206, 5170.231, 133, 0
3276 X = 315.205, 5170.186, 167, 0
3277 X=  316.205, 5170.142, 2086, 0
3278 X = 317.204, 5170.098, 221, 0
3279 X=  318.203, 5170.053, 237, 0
3280 X = 319.202, 5170.009, 239, 0
3281 X =  320.201, 5169.964, 239, 0
3282 X = 321.200, 5169.920, 241, 0
3283 X =  290.270, 5172.296, 245, 0
3284 X = 291.270, 5172.252, 245, 0
3285 X =  292.269, 5172.207, 244, 0
3286 X = 293.268, 5172.163, 241, 0
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3287 X=  294.267, 5172.118, 212, 0
3288 X = 295.267, 5172.074, 169, 0
3289 X = 296.266, 5172.029, 155, 0
3290 X=  297.265, 5171.985, 153, 0
3291 X =  298.264, 5171.941, 152, 0
3292 X=  299.263, 5171.896, 148, 0
3293 X = 300.263, 5171.852, 139, 0
3294 X = 301.262, 5171.807, 129, 0
3295 X =  302.261, 5171.763, 123, 0
3296 X = 303.260, 5171.719, 127, 0
3297 X=  304.259, 5171.674, 133, 0
3298 X =  305.258, 5171.630, 138, 0
3299 X =  306.258, 5171.585, 138, 0
3300 X= = 307.257, 5171.541, 134, 0
3301 X=  308.256, 5171.496, 130, 0
3302 X = 309.255, 5171.452, 126, 0
3303 X = 310.254, 5171.408, 123, 0
3304 X = 311.253, 5171.363, 122, 0
3305 X=  312.252, 5171.319, 120, 0
3306 X = 313.252, 5171.274, 132, 0
3307 X=  314.251, 5171.230, 170, 0
3308 X = 315.250, 5171.186, 203, 0
3309 X=  316.249, 5171.141, 213, 0
3310 X=  317.248, 5171.097, 225, 0
3311 X=  318.247, 5171.052, 238, 0
3312 X = 319.246, 5171.008, 240, 0
3313 X =  320.245, 5170.963, 241, 0
3314 X=  291.314, 5173.251, 244, 0
3315 X= 292313, 5173.206, 237, 0
3316 X = 293.313, 5173.162, 226, 0
3317 X= 294312, 5173.118, 206, 0
3318 X = 295.311, 5173.073, 172, 0
3319 X=  296.310, 5173.029, 156, 0
3320 X= 297.309, 5172.984, 153, 0
3321 X=  298.309, 5172.940, 153, 0
3322 X = 299.308, 5172.895, 155, 0
3323 X = 300.307, 5172.851, 150, 0
3324 X=  301.306, 5172.807, 139, 0
3325 X =  302.305, 5172.762, 128, 0
3326 X = 303.305, 5172.718, 123, 0
3327 X =  304.304, 5172.673, 127, 0
3328 X = 305.303, 5172.629, 132, 0
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3329 X=  306.302, 5172.584, 134, 0
3330 X=  307.301, 5172.540, 131, 0
3331 X=  308.300, 5172.496, 129, 0
3332 X = 309.299, 5172.451, 127, 0
3333 X = 310.299, 5172.407, 125, 0
3334 X=  311.298, 5172.362, 122, 0
3335 X=  312.297, 5172.318, 119, 0
3336 X = 313.296, 5172.273, 154, 0
3337 X=  314.295, 5172.229, 189, 0
3338 X =  315.294, 5172.185, 206, 0
3339 X=  316.293, 5172.140, 215, 0
3340 X=  317.292, 5172.096, 2217, 0
3341 X=  318.292, 5172.051, 240, 0
3342 X=  319.291, 5172.007, 243, 0
3343 X =  320.290, 5171.963, 245, 0
3344 X = 291.359, 5174.250, 240, 0
3345 X =  292.358, 5174.206, 221, 0
3346 X = 293.357, 5174.161, 210, 0
3347 X=  294.356, 5174.117, 199, 0
3348 X = 295.355, 5174.072, 186, 0
3349 X=  296.355, 5174.028, 164, 0
3350 X = 297.354, 5173.983, 155, 0
3351 X=  298.353, 5173.939, 153, 0
3352 X =  299.352, 5173.895, 153, 0
3353 X = 300.351, 5173.850, 153, 0
3354 X = 301.351, 5173.806, 144, 0
3355 X =  302.350, 5173.761, 133, 0
3356 X = 303.349, 5173.717, 125, 0
3357 X =  304.348, 5173.672, 123, 0
3358 X = 305.347, 5173.628, 127, 0
3359 X =  306.346, 5173.584, 130, 0
3360 X = 307.346, 5173.539, 129, 0
3361 X = 308.345, 5173.495, 133, 0
3362 X = 309.344, 5173.450, 135, 0
3363 X = 310.343, 5173.406, 134, 0
3364 X = 311.342, 5173.361, 122, 0
3365 X = 312.341, 5173.317, 118, 0
3366 X = 313.340, 5173.273, 164, 0
3367 X=  314.340, 5173.228, 194, 0
3368 X = 315.339, 5173.184, 209, 0
3369 X=  316.338, 5173.139, 226, 0
3370 X=  317.337, 5173.095, 237, 0
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3371 X=  318.336, 5173.050, 244, 0
3372 X=  319.335, 5173.006, 248, 0
3373 X=  320.334, 5172.962, 256, 0
3374 X=  294.401, 5175.116, 203, 0
3375 X = 295.400, 5175.072, 194, 0
3376 X= 296.399, 5175.027, 186, 0
3377 X=  297.398, 5174.983, 168, 0
3378 X =  298.397, 5174.938, 156, 0
3379 X=  299.397, 5174.894, 153, 0
3380 X = 300.396, 5174.849, 153, 0
3381 X = 301.395, 5174.805, 146, 0
3382 X = 302.394, 5174.760, 137, 0
3383 X = 303.393, 5174.716, 129, 0
3384 X =  304.393, 5174.672, 123, 0
3385 X =  305.392, 5174.627, 122, 0
3386 X = 306.391, 5174.583, 126, 0
3387 X=  307.390, 5174.538, 126, 0
3388 X = 308.389, 5174.494, 136, 0
3389 X = 309.388, 5174.449, 143, 0
3390 X=  310.387, 5174.405, 135, 0
3391 X=  311.387, 5174.361, 120, 0
3392 X=  312.386, 5174.316, 128, 0
3393 X = 313.385, 5174.272, 177, 0
3394 X=  314.384, 5174.227, 201, 0
3395 X = 315.383, 5174.183, 216, 0
3396 X =  316.382, 5174.138, 237, 0
3397 X=  317.381, 5174.094, 244, 0
3398 X = 318.380, 5174.050, 246, 0
3399 X = 319.380, 5174.005, 259, 0
3400 X = 295.444, 5176.071, 197, 0
3401 X = 296.444, 5176.026, 191, 0
3402 X =  297.443, 5175.982, 185, 0
3403 X = 298.442, 5175.937, 176, 0
3404 X =  299.441, 5175.893, 164, 0
3405 X = 300.440, 5175.849, 154, 0
3406 X = 301.439, 5175.804, 148, 0
3407 X = 302.439, 5175.760, 141, 0
3408 X = 303.438, 5175.715, 134, 0
3409 X=  304.437, 5175.671, 128, 0
3410 X=  305.436, 5175.626, 123, 0
3411 X=  306.435, 5175.582, 122, 0
3412 X=  307.434, 5175.537, 124, 0
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3413 X = 308.434, 5175.493, 130, 0
3414 X = 309.433, 5175.449, 135, 0
3415 X =  310.432, 5175.404, 124, 0
3416 X = 311.431, 5175.360, 125, 0
3417 X=  312.430, 5175.315, 161, 0
3418 X =  313.429, 5175.271, 193, 0
3419 X=  314.428, 5175.226, 206, 0
3420 X = 315.428, 5175.182, 218, 0
3421 X=  316.427, 5175.138, 234, 0
3422 X=  317.426, 5175.093, 242, 0
3423 X =  318.425, 5175.049, 251, 0
3424 X =  319.424, 5175.004, 269, 0
3425 X =  296.488, 5177.026, 195, 0
3426 X =  297.487, 5176.981, 187, 0
3427 X =  298.486, 5176.937, 184, 0
3428 X = 299.486, 5176.892, 184, 0
3429 X = 300.485, 5176.848, 172, 0
3430 X =  301.484, 5176.803, 151, 0
3431 X=  302.483, 5176.759, 146, 0
3432 X=  303.482, 5176.714, 143, 0
3433 X =  304.481, 5176.670, 137, 0
3434 X =  305.481, 5176.625, 127, 0
3435 X =  306.480, 5176.581, 122, 0
3436 X = 307.479, 5176.537, 121, 0
3437 X=  308.478, 5176.492, 123, 0
3438 X=  309.477, 5176.448, 125, 0
3439 X=  310.476, 5176.403, 130, 0
3440 X =  311.475, 5176.359, 156, 0
3441 X = 312475, 5176.314, 190, 0
3442 X =  313.474, 5176.270, 198, 0
3443 X = 314473, 5176.226, 207, 0
3444 X =  315.472, 5176.181, 214, 0
3445 X =  316.471, 5176.137, 223, 0
3446 X =  317.470, 5176.092, 235, 0
3447 X =  318.469, 5176.048, 257, 0
3448 X =  319.468, 5176.003, 273, 0
3449 X = 298.531, 5177.936, 188, 0
3450 X =  299.530, 5177.891, 186, 0
3451 X =  300.529, 5177.847, 184, 0
3452 X = 301.528, 5177.802, 169, 0
3453 X =  302.528, 5177.758, 157, 0
3454 X = 303.527, 5177.714, 164, 0
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3455 X = 304.526, 5177.669, 162, 0
3456 X = 305.525, 5177.625, 158, 0
3457 X = 306.524, 5177.580, 150, 0
3458 X = 307.523, 5177.536, 130, 0
3459 X =  308.523, 5177.491, 134, 0
3460 X = 309.522, 5177.447, 159, 0
3461 X = 310.521, 5177.402, 170, 0
3462 X = 311.520, 5177.358, 190, 0
3463 X = 312519, 5177.314, 198, 0
3464 X = 313.518, 5177.269, 202, 0
3465 X = 314.517, 5177.225, 206, 0
3466 X = 315.516, 5177.180, 211, 0
3467 X =  316.516, 5177.136, 216, 0
3468 X = 317.515, 5177.091, 223, 0
3469 X = 318.514, 5177.047, 238, 0
3470 X=  319.513, 5177.002, 259, 0
3471 X=  299.574, 5178.891, 200, 0
3472 X=  300.574, 5178.846, 196, 0
3473 X=  301.573, 5178.802, 192, 0
3474 X= 302572, 5178.757, 188, 0
3475 X=  303.571, 5178.713, 189, 0
3476 X =  304.570, 5178.668, 190, 0
3477 X=  305.570, 5178.624, 191, 0
3478 X=  306.569, 5178.579, 184, 0
3479 X = 307.568, 5178.535, 172, 0
3480 X=  308.567, 5178.490, 179, 0
3481 X=  309.566, 5178.446, 195, 0
3482 X = 310.565, 5178.402, 202, 0
3483 X =  311.564, 5178.357, 205, 0
3484 X = 312.564, 5178.313, 205, 0
3485 X = 313.563, 5178.268, 208, 0
3486 X = 314.562, 5178.224, 210, 0
3487 X =  315.561, 5178.179, 211, 0
3488 X =  316.560, 5178.135, 214, 0
3489 X =  317.559, 5178.090, 218, 0
3490 X = 318.558, 5178.046, 227, 0
3491 X = 299.619, 5179.890, 217, 0
3492 X =  300.618, 5179.845, 213, 0
3493 X=  301.617, 5179.801, 211, 0
3494 X = 302.616, 5179.756, 209, 0
3495 X =  303.616, 5179.712, 209, 0
3496 X = 304.615, 5179.667, 211, 0
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3497 X=  305.614, 5179.623, 214, 0
3498 X = 306.613, 5179.578, 211, 0
3499 X =  307.612, 5179.534, 210, 0
3500 X = 308.611, 5179.490, 213, 0
3501 X = 309.611, 5179.445, 215, 0
3502 X = 310.610, 5179.401, 218, 0
3503 X = 311.609, 5179.356, 218, 0
3504 X = 312.608, 5179.312, 217, 0
3505 X = 313.607, 5179.267, 219, 0
3506 X = 314.606, 5179.223, 217, 0
3507 X = 315.605, 5179.178, 216, 0
3508 X = 316.604, 5179.134, 220, 0
3509 X = 317.604, 5179.090, 228, 0
3510 X = 318.603, 5179.045, 236, 0
3511 X = 300.663, 5180.844, 237, 0
3512 X=  301.662, 5180.800, 235, 0
3513 X = 302.661, 5180.756, 234, 0
3514 X =  303.660, 5180.711, 235, 0
3515 X = 304.659, 5180.667, 235, 0
3516 X = 305.658, 5180.622, 239, 0
3517 X=  306.658, 5180.578, 238, 0
3518 X = 307.657, 5180.533, 239, 0
3519 X =  308.656, 5180.489, 239, 0
3520 X =  309.655, 5180.444, 237, 0
3521 X = 310.654, 5180.400, 239, 0
3522 X=  311.653, 5180.355, 240, 0
3523 X=  312.652, 5180.311, 238, 0
3524 X = 313.652, 5180.266, 238, 0
3525 X =  314.651, 5180.222, 235, 0
3526 X = 315.650, 5180.178, 232, 0
3527 X=  316.649, 5180.133, 235, 0
3528 X = 317.648, 5180.089, 242, 0
3529 X = 302.705, 5181.755, 267, 0
3530 X = 303.705, 5181.710, 269, 0
3531 X =  304.704, 5181.666, 269, 0
3532 X =  305.703, 5181.621, 271, 0
3533 X =  306.702, 5181.577, 272, 0
3534 X=  307.701, 5181.532, 272, 0
3535 X =  308.700, 5181.488, 272, 0
3536 X = 309.699, 5181.443, 271, 0
3537 X = 310.699, 5181.399, 272, 0
3538 X = 311.698, 5181.354, 272, 0

Page A-112




Table A-2 CALPUFF Settings

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or

Variable Description Default VValue WTP Values
3539 X=  312.697, 5181.310, 272, 0
3540 X=  313.696, 5181.266, 268, 0
3541 X =  314.695, 5181.221, 265, 0
3542 X =  315.694, 5181.177, 261, 0
3543 X =  316.693, 5181.132, 260, 0
3544 X = 317.692, 5181.088, 264, 0
3545 X =  303.749, 5182.709, 308, 0
3546 X = 304.748, 5182.665, 311, 0
3547 X = 305.747, 5182.620, 312, 0
3548 X =  306.747, 5182.576, 313, 0
3549 X =  307.746, 5182.531, 315, 0
3550 X = 308.745, 5182.487, 316, 0
3551 X = 309.744, 5182.443, 316, 0
3552 X =  310.743, 5182.398, 315, 0
3553 X =  311.742, 5182.354, 314, 0
3554 X = 312.741, 5182.309, 315, 0
3555 X = 313.740, 5182.265, 313, 0
3556 X = 314.740, 5182.220, 310, 0
3557 X =  315.739, 5182.176, 307, 0
3558 X = 304.793, 5183.664, 367, 0
3559 X = 305.792, 5183.620, 368, 0
3560 X = 306.791, 5183.575, 367, 0
3561 X = 307.790, 5183.531, 370, 0
3562 X = 308.789, 5183.486, 372, 0
3563 X = 309.788, 5183.442, 377, 0
3564 X = 310.788, 5183.397, 385, 0
3565 X = 311.787, 5183.353, 382, 0
3566 X = 312.786, 5183.308, 377, 0
3567 X =  313.785, 5183.264, 388, 0
3568 X = 314.784, 5183.219, 390, 0
3569 X = 306.835, 5184.574, 447, 0
3570 X=  307.835, 5184.530, 449, 0
3571 X = 308.834, 5184.485, 457, 0
3572 X=  309.833, 5184.441, 471, 0
3573 X=  310.832, 5184.396, 489, 0
3574 X=  311.831, 5184.352, 4717, 0
3575 X = 312.830, 5184.307, 470, 0
3576 X = 313.829, 5184.263, 487, 0
3577 X=  318.738, 5136.994, 144, 0
3578 X =  319.737, 5136.950, 139, 0
3579 X =  320.736, 5136.905, 131, 0
3580 X = 321.735, 5136.861, 125, 0
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3581 X =  322.734, 5136.817, 123, 0
3582 X = 323.733, 5136.773, 123, 0
3583 X = 306.793, 5138.524, 336, 0
3584 X = 315.785, 5138.126, 133, 0
3585 X = 316.784, 5138.082, 139, 0
3586 X = 317.783, 5138.037, 147, 0
3587 X=  318.782, 5137.993, 150, 0
3588 X = 319.781, 5137.949, 144, 0
3589 X = 320.780, 5137.905, 134, 0
3590 X = 321.780, 5137.860, 126, 0
3591 X=  322.779, 5137.816, 123, 0
3592 X =  323.778, 5137.772, 122, 0
3593 X = 313.831, 5139.214, 153, 0
3594 X =  314.830, 5139.169, 148, 0
3595 X =  315.829, 5139.125, 141, 0
3596 X = 316.828, 5139.081, 145, 0
3597 X=  317.827, 5139.036, 151, 0
3598 X = 318.827, 5138.992, 152, 0
3599 X =  319.826, 5138.948, 145, 0
3600 X =  320.825, 5138.904, 135, 0
3601 X =  321.824, 5138.859, 127, 0
3602 X=  322.823, 5138.815, 123, 0
3603 X =  323.822, 5138.771, 122, 0
3604 X = 312.876, 5140.257, 153, 0
3605 X =  313.875, 5140.213, 153, 0
3606 X =  314.874, 5140.168, 151, 0
3607 X=  315.873, 5140.124, 148, 0
3608 X = 316.873, 5140.080, 149, 0
3609 X=  317.872, 5140.036, 152, 0
3610 X =  318.871, 5139.991, 152, 0
3611 X =  319.870, 5139.947, 146, 0
3612 X = 320.869, 5139.903, 136, 0
3613 X = 321.868, 5139.858, 128, 0
3614 X=  322.867, 5139.814, 124, 0
3615 X = 323.866, 5139.770, 123, 0
3616 X = 311.921, 5141.300, 156, 0
3617 X = 312.920, 5141.256, 153, 0
3618 X = 313.919, 5141.212, 153, 0
3619 X =  314.919, 5141.168, 153, 0
3620 X = 315.918, 5141.123, 152, 0
3621 X=  316.917, 5141.079, 152, 0
3622 X=  317.916, 5141.035, 153, 0
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3623 X = 318.915, 5140.990, 152, 0
3624 X =  319.914, 5140.946, 146, 0
3625 X = 320.913, 5140.902, 137, 0
3626 X = 321.912, 5140.858, 128, 0
3627 X= 322911, 5140.813, 124, 0
3628 X = 323.911, 5140.769, 123, 0
3629 X = 311.966, 5142.299, 153, 0
3630 X = 312.965, 5142.255, 153, 0
3631 X = 313.964, 5142.211, 153, 0
3632 X = 314.963, 5142.167, 153, 0
3633 X = 315.962, 5142.122, 153, 0
3634 X=  316.961, 5142.078, 153, 0
3635 X = 317.960, 5142.034, 153, 0
3636 X = 318.959, 5141.990, 152, 0
3637 X = 319.958, 5141.945, 1486, 0
3638 X = 320.958, 5141.901, 137, 0
3639 X = 321.957, 5141.857, 129, 0
3640 X = 322.956, 5141.812, 123, 0
3641 X = 323.955, 5141.768, 121, 0
3642 X = 311.011, 5143.343, 154, 0
3643 X =  312.010, 5143.299, 153, 0
3644 X =  313.009, 5143.254, 153, 0
3645 X = 314.008, 5143.210, 153, 0
3646 X =  315.007, 5143.166, 153, 0
3647 X=  316.006, 5143.121, 153, 0
3648 X = 317.005, 5143.077, 153, 0
3649 X=  318.005, 5143.033, 153, 0
3650 X = 319.004, 5142.989, 152, 0
3651 X = 320.003, 5142.944, 146, 0
3652 X = 321.002, 5142.900, 137, 0
3653 X = 322.001, 5142.856, 129, 0
3654 X = 323.000, 5142.811, 124, 0
3655 X = 323.999, 5142.767, 122, 0
3656 X = 310.056, 5144.386, 154, 0
3657 X = 311.055, 5144.342, 153, 0
3658 X = 312.054, 5144.298, 153, 0
3659 X = 313.053, 5144.253, 153, 0
3660 X = 314.052, 5144.209, 153, 0
3661 X =  315.051, 5144.165, 153, 0
3662 X = 316.051, 5144.121, 153, 0
3663 X = 317.050, 5144.076, 153, 0
3664 X = 318.049, 5144.032, 153, 0
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3665 X = 319.048, 5143.988, 152, 0
3666 X = 320.047, 5143.943, 147, 0
3667 X = 321.046, 5143.899, 138, 0
3668 X = 322.045, 5143.855, 130, 0
3669 X = 323.044, 5143.811, 125, 0
3670 X =  324.043, 5143.766, 123, 0
3671 X = 309.101, 5145.430, 154, 0
3672 X = 310.100, 5145.385, 153, 0
3673 X = 311.099, 5145.341, 153, 0
3674 X=  312.098, 5145.297, 153, 0
3675 X=  313.097, 5145.253, 153, 0
3676 X =  314.097, 5145.208, 153, 0
3677 X=  315.096, 5145.164, 153, 0
3678 X = 316.095, 5145.120, 153, 0
3679 X = 317.094, 5145.075, 153, 0
3680 X = 318.093, 5145.031, 153, 0
3681 X =  319.092, 5144.987, 152, 0
3682 X = 320.091, 5144.943, 147, 0
3683 X = 321.090, 5144.898, 139, 0
3684 X = 322.089, 5144.854, 132, 0
3685 X = 323.089, 5144.810, 127, 0
3686 X = 324.088, 5144.765, 124, 0
3687 X =  308.146, 5146.473, 157, 0
3688 X = 309.145, 5146.429, 153, 0
3689 X = 310.144, 5146.385, 153, 0
3690 X = 311.144, 5146.340, 153, 0
3691 X = 312143, 5146.296, 153, 0
3692 X = 313.142, 5146.252, 153, 0
3693 X = 314.141, 5146.207, 153, 0
3694 X = 315.140, 5146.163, 153, 0
3695 X = 316.139, 5146.119, 153, 0
3696 X = 317.138, 5146.075, 153, 0
3697 X =  318.137, 5146.030, 153, 0
3698 X = 319.136, 5145.986, 152, 0
3699 X = 320.136, 5145.942, 147, 0
3700 X = 321.135, 5145.897, 140, 0
3701 X=  322.134, 5145.853, 134, 0
3702 X=  323.133, 5145.809, 128, 0
3703 X=  324.132, 5145.764, 124, 0
3704 X =  309.190, 5147.428, 154, 0
3705 X =  310.189, 5147.384, 153, 0
3706 X = 311.188, 5147.339, 153, 0
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3707 X=  312.187, 5147.295, 153, 0
3708 X = 313.186, 5147.251, 153, 0
3709 X=  314.185, 5147.207, 153, 0
3710 X = 315.184, 5147.162, 153, 0
3711 X=  316.183, 5147.118, 153, 0
3712 X=  317.183, 5147.074, 153, 0
3713 X=  318.182, 5147.029, 153, 0
3714 X=  319.181, 5146.985, 152, 0
3715 X = 320.180, 5146.941, 148, 0
3716 X=  321.179, 5146.896, 141, 0
3717 X=  322.178, 5146.852, 135, 0
3718 X = 323.177, 5146.808, 130, 0
3719 X =  324.176, 5146.764, 125, 0
3720 X = 310.233, 5148.383, 153, 0
3721 X=  311.232, 5148.339, 153, 0
3722 X=  312.231, 5148.294, 153, 0
3723 X=  313.230, 5148.250, 154, 0
3724 X=  314.230, 5148.206, 154, 0
3725 X =  315.229, 5148.161, 153, 0
3726 X=  316.228, 5148.117, 153, 0
3727 X=  317.227, 5148.073, 153, 0
3728 X=  318.226, 5148.028, 153, 0
3729 X =  319.225, 5147.984, 153, 0
3730 X=  320.224, 5147.940, 149, 0
3731 X= = 321.223, 5147.896, 142, 0
3732 X=  322.222, 5147.851, 136, 0
3733 X=  323.221, 5147.807, 130, 0
3734 X=  324.221, 5147.763, 126, 0
3735 X=  312.276, 5149.293, 153, 0
3736 X = 313.275, 5149.249, 155, 0
3737 X=  314.274, 5149.205, 156, 0
3738 X = 315.273, 5149.160, 154, 0
3739 X=  316.272, 5149.116, 153, 0
3740 X=  317.271, 5149.072, 153, 0
3741 X=  318.270, 5149.028, 153, 0
3742 X = 319.269, 5148.983, 153, 0
3743 X = 320.269, 5148.939, 149, 0
3744 X =  321.268, 5148.895, 144, 0
3745 X= 322267, 5148.850, 137, 0
3746 X=  323.266, 5148.806, 131, 0
3747 X =  324.265, 5148.762, 126, 0
3748 X=  314.318, 5150.204, 159, 0
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3749 X=  315.317, 5150.160, 158, 0
3750 X=  316.316, 5150.115, 156, 0
3751 X=  317.316, 5150.071, 154, 0
3752 X = 318.315, 5150.027, 153, 0
3753 X = 319.314, 5149.982, 153, 0
3754 X = 320.313, 5149.938, 150, 0
3755 X=  321.312, 5149.894, 145, 0
3756 X = 322.311, 5149.849, 139, 0
3757 X=  323.310, 5149.805, 132, 0
3758 X =  324.309, 5149.761, 127, 0
3759 X = 312.935, 5161.13, 174, 0
3760 X = 311.958, 5161.674, 173, 0
3761 X = 312.458, 5161.652, 177, 0
3762 X= 312957, 5161.630, 183, 0
3763 X = 309.482, 5162.285, 166, 0
3764 X = 309.982, 5162.262, 172, 0
3765 X = 310.481, 5162.240, 175, 0
3766 X = 310.981, 5162.218, 177, 0
3767 X =  311.481, 5162.196, 180, 0
3768 X = 311.980, 5162.174, 182, 0
3769 X = 312.480, 5162.152, 183, 0
3770 X=  308.006, 5162.851, 154, 0
3771 X=  308.505, 5162.829, 170, 0
3772 X= 309.005, 5162.806, 178, 0
3773 X=  309.505, 5162.784, 182, 0
3774 X=  310.004, 5162.762, 186, 0
3775 X=  310.504, 5162.740, 192, 0
3776 X=  311.003, 5162.718, 201, 0
3777 X=  311.503, 5162.695, 2009, 0
3778 X = 312.002, 5162.673, 215, 0
3779 X=  306.030, 5163.439, 171, 0
3780 X = 306.529, 5163.417, 152, 0
3781 X = 307.029, 5163.395, 155, 0
3782 X =  307.528, 5163.373, 166, 0
3783 X = 308.028, 5163.350, 182, 0
3784 X = 308.528, 5163.328, 221, 0
3785 X = 309.027, 5163.306, 213, 0
3786 X = 309.527, 5163.284, 221, 0
3787 X=  310.026, 5163.262, 236, 0
3788 X = 310.526, 5163.239, 242, 0
3789 X = 311.025, 5163.217, 249, 0
3790 X = 311.525, 5163.195, 299, 0
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3791 X=  305.053, 5163.983, 152, 0
3792 X=  305.552, 5163.961, 179, 0
3793 X =  306.052, 5163.939, 183, 0
3794 X =  306.551, 5163.917, 232, 0
3795 X = 307.051, 5163.894, 288, 0
3796 X = 307.551, 5163.872, 255, 0
3797 X=  308.050, 5163.850, 244, 0
3798 X = 308.550, 5163.828, 221, 0
3799 X =  309.049, 5163.806, 223, 0
3800 X = 309.549, 5163.783, 240, 0
3801 X = 310.048, 5163.761, 244, 0
3802 X = 310.548, 5163.739, 244, 0
3803 X = 311.048, 5163.717, 287, 0
3804 X = 304.575, 5164.505, 165, 0
3805 X = 305.075, 5164.483, 171, 0
3806 X = 305.574, 5164.460, 244, 0
3807 X=  306.074, 5164.438, 244, 0
3808 X = 306.574, 5164.416, 253, 0
3809 X = 307.073, 5164.394, 248, 0
3810 X=  307.573, 5164.372, 238, 0
3811 X=  308.072, 5164.350, 243, 0
3812 X = 311.508, 5171.952, 122, 0
3813 X=  311.651, 5171.444, 122, 0
3814 X = 312.031, 5171.095, 119, 0
3815 X = 312428, 5170.754, 122, 0
3816 X =  312.904, 5170.492, 121, 0
3817 X=  313.365, 5170.206, 118, 0
3818 X =  313.746, 5170,000 117, 0
3819 X = 314.396, 5169.825, 116, 0
3820 X = 314.761, 5169.444, 1186, 0
3821 X =  315.047, 5169.016, 116, 0
3822 X =  315.238, 5168.476, 1186, 0
3823 X = 315.317, 5167.936, 1186, 0
3824 X = 315.349, 5167.446, 116, 0
3825 X = 315.253, 5166.956, 116, 0
3826 X = 315.259, 5166.456, 116, 0
3827 X=  315.317, 5165.967, 116, 0
3828 X = 315.444, 5165.501, 116, 0
3829 X =  315.634, 5165.204, 116, 0
3830 X=  316.007, 5164.809, 116, 0
3831 X=  316.396, 5164.38, 116, 0
3832 X=  316.777, 5164.025, 1186, 0
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3833 X=  317.111, 5163.571, 1186, 0
3834 X = 317.492, 5163.179, 117, 0
3835 X =  317.841, 5162.794, 116, 0
3836 X = 318.142, 5162.389, 115, 0
3837 X = 318.539, 5162.054, 115, 0
3838 X = 318.936, 5161.428, 113, 0
3839 X =  319.410, 5161.021, 112, 0
3840 X = 319.804, 5160.682, 112, 0
3841 X =  320.333, 5160.269, 112, 0
3842 X=  320.773, 5159.971, 112, 0
3843 X = 321.249, 5159.714, 113, 0
3844 X =  321.666, 5159.333, 112, 0
3845 X =  322.003, 5158.897, 112, 0
3846 X = 322.380, 5158.540, 114, 0
3847 X=  322.667, 5157.904, 112, 0
3848 X = 322.904, 5157.580, 112, 0
3849 X = 323.142, 5157.118, 113, 0
3850 X = 323.479, 5156.657, 113, 0
3851 X = 323.853, 5156.281, 112, 0
3852 X =  324.285, 5156.031, 113, 0
3853 X = 324.761, 5155.714, 113, 0
3854 X = 325.238, 5155.380, 112, 0
3855 X = 325.619, 5155.031, 113, 0
3856 X = 325.873, 5154.603, 112, 0
3857 X=  326.031, 5153.968, 112, 0
3858 X = 326.190, 5153.444, 112, 0
3859 X =  326.380, 5152.857, 112, 0
3860 X = 326.587, 5152.317, 113, 0
3861 X=  326.627, 5151.872, 113, 0
3862 X =  326.667, 5151.428, 113, 0
3863 X = 326.746, 5150.952, 113, 0
3864 X = 326.742, 5150.452, 112, 0
3865 X = 326.476, 5150.031, 112, 0
3866 X = 326.269, 5149.571, 112, 0
3867 X=  326.365, 5149.175, 112, 0
3868 X = 326.460, 5148.714, 112, 0
3869 X = 326.476, 5148.206, 112, 0
3870 X=  326.404, 5147.714, 112, 0
3871 X=  326.373, 5147.254, 112, 0
3872 X=  326.238, 5146.730, 112, 0
3873 X=  326.317, 5146.238, 112, 0
3874 X=  326.349, 5145.714, 111, 0
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IWAQM Value or

Variable Description Default VValue WTP Values
3875 X=  326.428, 5145.286, 112, 0
3876 X=  326.523, 5144.762, 110, 0
3877 X=  326.476, 5144.270, 109, 0
3878 X = 326.412, 5143.746, 109, 0
3879 X = 326.206, 5142.810, 109, 0
3880 X = 326.079, 5142.286, 109, 0
3881 X = 325.968, 5141.825, 109, 0
3882 X =  325.873, 5141.333, 109, 0
3883 X =  325.841, 5140.825, 109, 0
3884 X = 325.904, 5140.333, 109, 0
3885 X = 325.936, 5139.794, 111, 0
3886 X = 325.920, 5139.325, 111, 0
3887 X =  325.888, 5138.841, 111, 0
3888 X =  325.778, 5138.333, 109, 0
3889 X = 325.539, 5137.905, 109, 0
3890 X = 325.556, 5137.365, 109, 0
3891 X = 325.698, 5136.873, 109, 0
3892 X =  325.778, 5136.349, 109, 0
3893 X = 325.873, 5135.857, 109, 0
3894 X = 326.000, 5135.397, 109, 0
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Table A-3 CALPOST Settings

IWAQM Value or
Variable Description Default Value WTP Values
INPUT GROUP: 0 -- Input and Output File Names
MODDAT Conc/Dep Flux File MODEL.DAT path\filename
(see Table 6-1)
VISDAT Relative Humidity File VISB.DAT not used
BACKDAT Background Data File BACK.DAT not used
VSRDAT Nephelometer Data File or VSRN.DAT not used
DATSAYV Weather Data File or
Prognostic Weather File
PSTLST List File CALPOST.LST CalPost.Ist
TSPATH Pathname for Timeseries Files blank not used
PLPATH Pathname for Plot Files blank not used
TSUNAM Timeseries TSERIES_ASPEC_ttHR_C |not used
ONC_TSUNAM.DAT or
Peak Value -
PEAKVAL_ASPEC ttHR_
CONC_TSUNAM.DAT
TUNAM Top N" Rank Plot RANK(ALL)_ASPEC ttHR [see “Results File”
_CONC_TUNAM.DAT or |on Table 6-1
RANK(ii)_ASPEC_ttHR_C
ONC_TUNAM.GRD
XUNAM Exceedance Plot EXCEED_ASPEC ttHR_C |not used
ONC_XUNAM.DAT or
EXCEED_ASPEC_ttHR_C
ONC_XUNAM.GRD
DVISDAT Visibility Change DELVIS.DAT not used
INPUT GROUP: 1 -- General run control parameters
METRUN Option to run all periods found inthe [0 1
met. file(s)
ISYR Starting date: Year No default year of run
ISMO Starting date: Month No default 1
ISDY Starting date: Day No default 1
ISHR Starting date: Hour No default 1
NHRS Number of hours to process No default hours in the year
NREP Process every hour of data? 1 1
ASPEC Species to process No default see “Series” on Table 6-1
ILAYER Layer/deposition code 1 1

Page A-122




Table A-3 CALPOST Settings

24590-WTP-RPT-ENV-08-001, Rev 2

Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

IWAQM Value or
Variable Description Default Value WTP Values
A Scaling factors of the form 0.0 0
B Scaling factors of the form 0.0 0
LBACK Add Hourly Background F F
Concentrations/Fluxes?
MSOURCE Option to process source contributions [0 0
LG Gridded receptors processed? F F
LD Discrete receptors processed? F T
LCT CTSG Complex terrain receptors F F
processed?
LDRING Report results by DISCRETE receptor |F F
RING?
NDRECP Flag for all receptors after the last one |-1 -1
assigned is set to 0
IBGRID X index of LL corner -1 -1
JBGRID Y index of LL corner -1 -1
IEGRID X index of UR corner -1 -1
JEGRID Y index of UR corner -1 -1
NGONOFF Number of gridded receptor rows 0 0
INPUT GROUP: 2 -- Visibility Parameters (ASPEC = VISIB)
BTZONE Identify the Base Time Zone for the No default 8
CALPUFF simulation
MFRH Particle growth curve f(RH) for 2 2
hygroscopic species
RHMAX Maximum relative humidity (%) used |98 98.0
in particle growth curve
LVSO4 Include SULFATE? T T
LVNO3 Include NITRATE? T T
LvOoC Include ORGANIC CARBON? T F
LVPMC Include COARSE PARTICLES? T F
LVPMF Include FINE PARTICLES? T F
LVEC Include ELEMENTAL CARBON? T F
LVBK When ranking for TOP-N, TOP-50, and | T T
Exceedance tables,
Include BACKGROUND?
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IWAQM Value or

Variable Description Default Value WTP Values
SPECPMC Species name used for particulatesin  [PMC PMC
MODEL.DAT file (course)
SPECPMF Species name used for particulatesin ~ [PMF PMF
MODEL.DAT file (fine)
EEPMC MODELED particulate species: PM 0.6 0.6
COARSE
EEPMF MODELED particulate species: PM 1.0 1.0
FINE
EEPMCBK BACKGROUND particulate species: 0.6 0.6
PM COARSE
EESO4 Other species: AMMONIUM 3.0 3.
SULFATE
EENO3 Other species: AMMONIUM 3.0 3.
NITRATE
EEOC Other species: ORGANIC CARBON (4.0 4.
EESOIL Other species: SOIL 1.0 1.
EEEC Other species: ELEMENTAL 10. 10.
CARBON
LAVER Method used for the 24h-average of F F
percent change of light extinction
MVISBK Method used for background light 2 2
extinction
BEXTBK Additional inputs used for No default not used, MVISBK=2
RHFRAC MVISBK =1
RHFAC Additional inputs used for No default not used, MVISBK=2
MVISBK = 6
IDWSTA Additional inputs used for No default 2
TZONE MVISBK =7
BKSO4 Additional inputs used for No default 0,0,00,0,0,0,0,0,0,
BKNO3 MVISBK = 2.3.6.7 0, 0 (for all variables)
BKPMC
BKOC
BKSOIL
BKEC
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IWAQM Value or
Variable Description Default Value WTP Values
INPUT GROUP: 3 -- Output options
LDOC Documentation records contained in F F
the header of the CALPUFF output file
may be written to the list file. Print
documentation image?
IPRTU Units for All Output 1 3
L1IHR Averaging time(s) reported T T
L3HR T F
L24HR T F
LRUNL T T
NAVG User-specified averaging time in hours |0 0
LT50 Top 50 table for each averaging time | T F
selected
LTOPN Top 'N' table for each averaging time |F T
selected
NTOP Number of 'Top-N' values at each 4 2
receptor selected
ITOP Specific ranks of 'Top-N' values 1,234 1,2
reported
LEXCD Threshold exceedance counts for each |F F
receptor and each averaging time
selected
THRESH1 Identify the threshold for each -1.0 -1.0
averaging time by assigning a non- i )
THRESHS3 negative value (output units) 1.0 1.0
THRESH24 -1.0 -1.0
THRESHN -1.0 -1.0
NDAY Counts for the shortest averaging 0 0
period - Accumulation period(Days)
NCOUNT Counts for the shortest averaging 1 1
period - Number of exceedances
allowed
LECHO Echo Option F F
LTIME Timeseries Option F F
LPEAK Peak Value Option F F
LPLT Generate Plot file output F T
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Table A-3 CALPOST Settings

IWAQM Value or

Variable Description Default Value WTP Values
LGRD Use GRID format rather than DATA  |F F
format
MDVIS Output file with the visibility change at [0 0
each receptor?
LDEBUG Output selected information to List file |F F
for debugging?
LVEXTHR Output hourly extinction information to |F F

REPORT.HRV?
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Appendix B

CALMET/CALPUFF/CALPOST Modeling Process
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Appendix B
CALMET/CALPUFF/CALPOST Modeling Process

CALPUFF modeling was performed in a series of steps involving several pre-processing and post-
processing programs. Figure B-1 identifies the steps, in the appropriate sequence, required to complete
the CALPUFF modeling process. Modeling was performed using the regulatory default version of the
model.

To perform the modeling, WTP used BEE-Line Software’s (www.beeline-software.com) Professional
CALPUFF commercial off-the-shelf software system.

Data Acquisition

The EPA and Ecology require that WTP use 5 years of meteorological data when performing air
dispersion modeling for the WTP risk assessment. To develop the wind field in the domain area, output
data from a gridded prognostic model, such as the Fifth-Generation Mesoscale Model (MM5), developed
by Pennsylvania State University and the National Center for Atmospheric Research, is necessary. The
University of Washington ran an operational forecast version of the MM5 model for the Pacific
Northwest (years 2002 through 2006), providing both 12 and 4 km grid resolution products. WTP used
this data for modeling upper air. WTP also acquired 5 years (2002 through 2006) of surface
meteorological station data from PNNL for stations included in the study. Four types of files were
acquired: 1) Hanford meteorological station (Station 21) surface files, 2) wind telemetry files for each
station, 3) temperature telemetry files for each station, and 4) precipitation files for each station. The
information contained in each file and the format of the file is described in Section 5.5.

Next, appropriate surface meteorology data from each of the PNNL raw data files and build CALMET
input files was extracted for use. The comma-delimited precipitation files received from PNNL were
parsed into rows and columns in Excel. The appropriate columns of information were extracted into a
new file location. Each column contained one character or space. Once the Excel file was created, it was
saved in the following format: formatted text (space delimited)*.prn file. Once the data was saved as a
text file, the appropriate header information, as described in the CALMET Users Manual, was added.
Section 5.5 describes the precipitation raw data file format and the CALMET input file content and
format.

WTP used SAS to extract the appropriate data from the Hanford meteorological station and wind and
temperature telemetry files. Then, also using SAS, the extracted data was inserted into a CD-144 file in
the proper column locations and saved as a space-delimited text file. Section 5.5 describes the PNNL raw
data file format and the CD-144 file content and format.

The CD-144 files and precipitation data files were subjected to a series of quality control procedures.
Missing data was substituted and other corrections were made to each CD-144 and precipitation file as
necessary. The data substitution methods are described in Section 5.6.

Geophysical data was also obtained to support modeling. Land use data from the National Land Cover
Dataset (file washington.nlcd.bin.gz) was downloaded and extracted from the US Geological Survey web
site (http://edcsgs9.cr.usgs.gov/pub/data/landcover/states/). Digital Elevation Model data files (for
Ritzville [east], Ritzville [west], Walla Walla [east], Walla Walla [west], Wenatchee [east], and Yakima
[east]) were used to model the terrain in the model domain.
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Building downwash was modeled using the physical dimensions of the PTF, LAW Facility, and HLW
Facility as provided by the WTP Engineering department. These three facilities are the largest structures
on the WTP site.

Receptor grids were determined during the development of the Environmental Risk Assessment Work
Plan for the Hanford Tank Waste Treatment and Immobilization Plant (24590-WTP-RPT-ENS-03-006).

CALMET Modeling

The data described above was loaded into CALPUFF using the graphical user interface provided by the
modeling software. The values for starting month, day, and hour for each year modeled were set to 1.
The values for ending month, day, and hour were set to 1 for the subsequent year, with the exception of
the year 2006, where the values for ending month, day, and hour were set to 12, 31, 23, respectively.
Settings were adjusted in the CALMET.INP file (input file), as presented in Table A-1 of Appendix A, as
confirmed through model validation against actual weather observations (24590-CM-HC4-HKY M-
00001-01-00002, Rev 00A, Modeling Verification and Methods Report, River Protection Project,
Hanford Tank Waste Treatment and Immobilization Plant). The CALMET modeling was repeated for
each year (2002 through 2006). CALMET results were written to designated directories, named
according to the year of the corresponding run, for later processing by CALPUFF.

CALPUFF Modeling

The CALPUFF model was run in accordance with settings established by the model verification effort
(24590-CM-HC4-HKYM-00001-01-00002). Some non-default settings were used, as shown in Table
A-2 of Appendix A. The CALPUFF modeling was repeated for each year (2002 through 2006), for each
facility (see Table 6-1). CALMET results were written to designated directories, named according to the
year, the model grid (site wide), and the facility (PTF, LAW, or HLW) of the corresponding run.

CALPOST Processing

The CALPOST model was run without adjustment to input settings. The CALPUFF modeling was
repeated for each year (2002 through 2006), for each facility and species (see Table 6-1). CALPOST
results were written to designated directories, named according to the year, the model grid, facility (PTF,
LAW, or HLW), and species of the corresponding run. The number 1 and 2 ranked hourly readings were
specified for the CALPOST results summary, along with the average result over the run length.
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Figure B-1 CALPUFF Modeling Steps
WTP Software Model Data Input Output
Steps Program Function Version Number Control File Files Files
Geophysical Data
Processing
i i . 3.684 Level: .
Terrel.exe Combines and grids v . Wall.e, Wall.w, Ritz.e,
1 terrain data 070327 Terrel.inp Ritz.w. Wena.e, Yakie 7 Terrrel.dat
V. 2.682 .
Processes and grids . ; Washington_NLCD_flat_ | -4 se dat
2 CTGProc.exe land use data Level: 070430 ctgproc.inp 03220.bin
Merges land use and terrain data to .
3 MakeGeo.exe produce the geophysical data file for v.2.29 makegeo.inp Terrel.dat —» Makegeo.dat
Calmet Level: 070327 landuse.dat
Meteorological Processes and merges
Processing precipitation data to produce a Not used, prepared file from raw PNNL meteorological data HMS_prec.dat
single file for use in CALMET
4 Pmerge.exe
Processes NCDC upper air
5 Read62.exe meteorological data to produce upper Not used, Calmet setting NOOBS = 1 Use MMS5 for upper air data
air files for CALMET
Combines and formats files of
6 Smerge.exe surface meteorological data to v. 5.57 . 00001_02.144 thru surf.dat
produce a single file for use in Level: 070627 Smerge.inp 00030_02.144 urt.oa
CALMET
2002 .01 .4km.m3d
Processes MM5 meteorological output i . . 2002.02.4km.m3d
7 CALMMS5.exe Geomatrix, Inc. prepared files from UW MMS5 data files 2002.03.4km.m3d

data and creates a data file suitable for
use in CALMET

2002.04 .4km.m3d
2002 .05.4km._m3d
2002.06.4km.m3d
2002.07 .4km.m3d —
2002 .08_.4km_m3d
2002 .09.4km._.m3d
2002.10.4km.m3d
2002.11.4km.m3d
2002.12_4km._m3d
2003.01.4km.m3d

Continued
on Page 2
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Continued
from Page
1

WTP Software .
Steps Program Function : Model Input Files Output
P g Version Number Control File Files
. —» Makegeo.dat
Main Models
—» HMS_prec.dat ——
—»  Surfdat ——
Meteorological model gggg-g%-ﬁm-mgg
) CALMET.exe dev_elops hourly yvmd & temp v.5.8 ) 5002 .03 . 4km.m3d
fields on a 3 dimensional Level: 070623 Calmet.inp 2002 .04 .4km.m3d
gridded modeling domain gggg-gg-gm-mgg
L» 2002.07 .4km.m3d
2002.08.4km.m3d | |
2002 .09 .4km.m3d > Calmet.dat
2002 .10.4km.m3d
2002.11.4km.m3d
2002.12 .4km.m3d
2003.01.4km.m3d
T + and di . 58 Conc.dat
ransport and dispersion V. 3. - DFLX.dat
9 CALPUFF.exe | Mmodel that advects puffs Level: 070623 Calpuff.inp Calmetdat  ———>  \yri s gat |
from modeled sources,
simulating dispersion and
transformation processes
along the way
Continued
on Page 3
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Continued
from Page
2

Steps Program i WTP Software Version Number Model . Output
p g Function Control File Input Files Files
Post-processing
Models
Conc.dat Calpost.Ist
Produces tabulations that v. 5.6394
10 CALPOST .exe summarize the results of ) I'. Calpost.inp

the simulation Level: 070622 DFLX.dat Calpost.Ist

WFLX.dat Calpost.lst
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Appendix C

Example CALMET Input File
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Appendix C
Example CALMET Input File

WTP Risk Assessment CalMet Results for 2005
CalPuff Pro v. 2.90.1
Feb 23, 2010

———————————————— Run title (3 lines) - -———————————— -

CALMET MODEL CONTROL FILE

INPUT GROUP: O -- Input and Output File Names

Subgroup (a)

Default Name Type File Name

GEO.DAT input I GEODAT = ..\..\Geo\Geo_Hanford\MAKEGEO.dat
SURF_DAT input I SRFDAT = ..\..\Met\Met_2005\SURF_DAT

CLOUD .DAT input * CLDDAT = *

PRECIP .DAT input I PRCDAT = ..\..\Met\Met_2005\PRECIP_DAT

WT .DAT input * WTDAT= *

CALMET .LST output I METLST = calmet.Ist 1

CALMET .DAT output I METDAT = calmet.dat 1

PACOUT .DAT output * PACDAT= *

All file names will be converted to lower case if LCFILES = T
Otherwise, if LCFILES = F, file names will be converted to UPPER CASE

T = lower case ' LCFILES = T !

F = UPPER CASE
NUMBER OF UPPER AIR & OVERWATER STATIONS:
Number of upper air stations (NUSTA) No default
Number of overwater met stations
(NOWSTA) No default
NUMBER OF PROGNOSTIC and IGF-CALMET FILEs:

Number of MM4/MM5/3D.DAT files
(NM3D) No default

Number of IGF-CALMET.DAT files
(NIGF) No default

NUSTA =

NOWSTA =

NM3D

NIGF

0

0

13
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Subgroup (b)

Default Name Type File Name

MM51_DAT input 1 I M3DDAT = E:\MM5 data\2005\0105.dat! TEND!
MM52 _DAT input 2 1 M3DDAT = E:\MM5 data\2005\0205.dat! TEND!
MM53 . DAT input 3 1 M3DDAT = E:\MM5 data\2005\0305.dat! TEND!
MM54 _DAT input 4 1 M3DDAT = E:\MM5 data\2005\0405.dat! TEND!
MM55 _DAT input 5 1 M3DDAT = E:\MM5 data\2005\0505.dat! TEND!
MM56 . DAT input 6 ! M3DDAT = E:\MM5 data\2005\0605.dat! TEND!
MM57 _DAT input 7 1 M3DDAT = E:\MM5 data\2005\0705.dat! TEND!
MM58 . DAT input 8 ! M3DDAT = E:\MM5 data\2005\0805.dat! TEND!
MM59 . DAT input 9 I M3DDAT = E:\MM5 data\2005\0905.dat! TEND!
MM510.DAT input 10 I M3DDAT = E:\MM5 data\2005\1005.dat! TEND!
MM511 _.DAT input 11 ' M3DDAT = E:\MM5 data\2005\1105.dat! TEND!
MM512 _DAT input 12 ' M3DDAT = E:\MM5 data\2005\1205.dat! TEND!
MM513.DAT input 13 I M3DDAT = E:\MM5 data\2005\0106.dat! TEND!

Default Name Type File Name

DIAG.DAT input * DIADAT= *
PROG .DAT input * PRGDAT= *
TEST.PRT output * TSTPRT= *
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TEST.OUT output * TSTOUT= *
TEST.KIN output * TSTKIN= *
TEST.FRD output * TSTFRD= *
TEST.SLP output * TSTSLP= *
DCST.GRD output * DCSTGD= *

NOTES: (1) File/path names can be up to 70 characters in length
(2) Subgroups (a) and (f) must have ONE "END" (surrounded by
delimiters) at the end of the group
(3) Subgroups (b) through (e) are included ONLY if the corresponding
number of files (NUSTA, NOWSTA, NM3D, NIGF) is not O, and each must

have
an "END" (surround by delimiters) at the end of EACH LINE
TEND!
INPUT GROUP: 1 -- General run control parameters
Starting date: Year (1IBYR) -- No default I IBYR = 2005 !
Month (IBMO) -- No default iBMO = 1 !
Day (1BDY) -—- No default ' IBDY = 1 !
Starting time: Hour (1BHR) -- No default ' IBHR = 1 !
Base time zone (1BTZ) -- No default I IBTZzZ= 8 !
PST = 08, MST = 07
CST = 06, EST = 05
Length of run (hours) (IRLG) -- No default I IRLG= 8760 !
Run type (IRTYPE) -- Default: 1 ' IRTYPE= 1 !
0 = Computes wind fields only
1 = Computes wind fields and micrometeorological variables

(u*, w*, L, zi, etc.)
(IRTYPE must be 1 to run CALPUFF or CALGRID)

Compute special data fields required

by CALGRID (i.e., 3-D fields of W wind

components and temperature)

in additional to regular Default: T I LCALGRD = T !
fields ? (LCALGRD)

(LCALGRD must be T to run CALGRID)

Flag to stop run after
SETUP phase (ITEST) Default: 2 I ITEST= 2 !
(Used to allow checking
of the model inputs, files, etc.)
ITEST 1 - STOPS program after SETUP phase
ITEST = 2 - Continues with execution of
COMPUTATIONAL phase after SETUP
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Test options specified to see if
they conform to regulatory

values? (MREG) No Default I MREG = O !
0 = NO checks are made
1 = Technical options must conform to USEPA guidance
IMIXH -1 Maul-Carson convective mixing height
over land; OCD mixing height overwater
ICOARE O OCD deltaT method for overwater Ffluxes
THRESHL 0.0 Threshold buoyancy flux over land needed

to sustain convective mixing height growth

Map projection

(PMAP) Default: UTM I PMAP = UTM !
UTM : Universal Transverse Mercator
TTM : Tangential Transverse Mercator
LCC : Lambert Conformal Conic
PS : Polar Stereographic
EM : Equatorial Mercator

LAZA : Lambert Azimuthal Equal Area

False Easting and Northing (km) at the projection origin
(Used only if PMAP= TTM, LCC, or LAZA)

(FEAST) Default=0.0 I FEAST =0 !
(FNORTH) Default=0.0 I FNORTH = 0 !
UTM zone (1 to 60)
(Used only if PMAP=UTM)
(IUTMZN) No Default I IUTMZN = 11 !
Hemisphere for UTM projection?
(Used only if PMAP=UTM)
(UTMHEM) Default: N I UTMHEM = N I

N : Northern hemisphere projection

S : Southern hemisphere projection

Latitude and Longitude (decimal degrees) of projection origin
(Used only if PMAP= TTM, LCC, PS, EM, or LAZA)
(RLATO) No Default I RLATO
(RLONO) No Default 1 RLONO

46.085913N !
120.130371w !

TTM - RLONO identifies central (true N/S) meridian of projection
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RLATO selected for convenience
LCC : RLONO identifies central (true N/S) meridian of projection
RLATO selected for convenience

PS : RLONO identifies central (grid N/S) meridian of projection
RLATO selected for convenience
EM : RLONO identifies central meridian of projection

RLATO is REPLACED by 0.0ON (Equator)
LAZA: RLONO identifies longitude of tangent-point of mapping plane
RLATO identifies latitude of tangent-point of mapping plane

Matching parallel(s) of latitude (decimal degrees) for projection
(Used only if PMAP= LCC or PS)
(XLAT1) No Default 1 XLAT1
(XLAT2) No Default 1 XLAT2

30N
60N

LCC : Projection cone slices through Earth®"s surface at XLAT1l and XLAT2
PS : Projection plane slices through Earth at XLAT1
(XLAT2 is not used)

Note: Latitudes and longitudes should be positive, and include a
letter N,S,E, or W indicating north or south latitude, and
east or west longitude. For example,

35.9 N Latitude 35.9N
118.7 E Longitude 118.7E

Datum-region

The Datum-Region Ffor the coordinates is identified by a character

string. Many mapping products currently available use the model of the
Earth known as the World Geodetic System 1984 (WGS-84). Other local
models may be in use, and their selection in CALMET will make its output
consistent with local mapping products. The list of Datum-Regions with
official transformation parameters is provided by the National Imagery and
Mapping Agency (NIMA).

NIMA Datum - Regions(Examples)

WGS-84 WGS-84 Reference Ellipsoid and Geoid, Global coverage (WGS84)

NAS-C NORTH AMERICAN 1927 Clarke 1866 Spheroid, MEAN FOR CONUS (NAD27)
NAR-C NORTH AMERICAN 1983 GRS 80 Spheroid, MEAN FOR CONUS (NAD83)
NWS-84 NWS 6370KM Radius, Sphere

ESR-S ESRI REFERENCE 6371KM Radius, Sphere

Datum-region for output coordinates
(DATUM) Default: WGS-84 I DATUM = WGS-84 !
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grid definition:

Rectangular grid defined for projection PMAP,

with X the

No.
No.

Grid spacing (DGRIDKM)

Easting and Y the Northing coordinate

X grid cells (NX) No default !

Y grid cells (NY) No default !
No default 1
Units: km

Reference grid coordinate of
SOUTHWEST corner of grid cell (1,1)

X coordinate (XORIGKM) No default !
Y coordinate (YORIGKM) No default 1
Units: km
Vertical grid definition:
No. of vertical layers (N2) No default 1

Cell face heights in arbitrary
vertical grid (ZFACE(NZ+1)) No defaults

Units: m

' ZFACE = 0., 20, 40, 80, 160, 320, 670, 1400,

TEND!

NX
NY

DGRIDKM

XORIGKM
YORIGKM

NZ

2600, 4000 1!

105
105

1

257.988 1
5108.358 !

DISK OUTPUT

Save met.
output file ?

OPTION

fields 1In an unformatted
(LSAVE) Default: T

(F = Do not save, T = Save)

Type of unformatted output Ffile:

(1FORMO)

1
2

Default: 1

CALPUFF/CALGRID type File (CALMET.DAT)
MESOPUFF-11 type File (PACOUT .DAT)

LSAVE

1FORMO
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LINE PRINTER OUTPUT OPTIONS:

Print met. fields ? (LPRINT) Default: F I LPRINT = F 1!
(F = Do not print, T = Print)
(NOTE: parameters below control which
met. variables are printed)

Print interval
(IPRINF) in hours Default: 1 I IPRINF = 1 I
(Meteorological fields are printed

every 1 hours)
Specify which layers of U, V wind component
to print (IUVOUT(NZ)) -- NOTE: NZ values must be entered
(0=Do not print, 1=Print)
(used only if LPRINT=T) Defaults: NZ*0
* Jyvour = 0, o, o, o, o, o, o, o, o, o *
Specify which levels of the W wind component to print
(NOTE: W defined at TOP cell face -- 10 values)
(IWOUT(NZ)) -- NOTE: NZ values must be entered
(0=Do not print, 1=Print)
(used only if LPRINT=T & LCALGRD=T)

Defaults: NZ*0

* wovr= o, o, o, o, o, o, o, o, o, o =
Specify which levels of the 3-D temperature field to print
(ITOUT(NZ)) -- NOTE: NZ values must be entered
(0=Do not print, 1=Print)
(used only if LPRINT=T & LCALGRD=T)

Defaults: NZ*0

*ouor = o, o, o, o, o, 0, 0o, O, O, O =*
Specify which meteorological fields
to print
(used only if LPRINT=T) Defaults: 0 (all variables)

Variable Print ?

(0 = do not print,
1 = print)

I STABILITY = 0 1 - PGT stability class
I USTAR = 0 I - Friction velocity
I MONIN = 0 I - Monin-Obukhov length
I MIXHT = 0 I - Mixing height
I WSTAR = 0 I - Convective velocity scale
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- Precipitation rate
- Sensible heat flux
1 - Convective mixing ht.

Testing and debug print options for micrometeorological module

Print input meteorological data and

internal variables (LDB)
(F = Do not print, T = print)

(NOTE: this option produces large amounts of output)

First time step for which debug data

are printed (NN1)

Last time step for which debug data

are printed (NN2)

Print distance to
internal variables (LDBCST)
(F = Do not print, T = print)

(Output in .GRD file DCST.GRD, defined in input group 0)

Testing and debug print options for wind field module
(all of the following print options control output to
wind Ffield module®s output files: TEST.PRT, TEST.OUT,
TEST.KIN, TEST.FRD, and TEST.SLP)

Control variable for writing the test/debug
wind Ffields to disk files (I0UTD)

(0=Do not write, 1=write)

Number of levels, starting at the surface,

to print (NZPRN2)

Print the INTERPOLATED wind components ?

(IPRO) (0O=no, 1=yes)

Print the TERRAIN ADJUSTED surface wind

components ?
(IPR1) (O=no, 1=yes)

Print the SMOOTHED wind components and
the INITIAL DIVERGENCE fields ?

(IPR2) (0O=no, 1=yes)

Print the FINAL wind speed and direction

fields ?

(1PR3) (0=no, 1l=yes)

Print the FINAL DIVERGENCE fields ?

(1PR4) (0O=no, 1l=yes)

Default: F 1 LDB = F !
Default: 1 T NN1 = 1 1!
Default: 1 I NN2 = 1 1!
Default: F 1 LDBCST = F !
Default: O 1 IOUTD = 0 !
Default: 1 I NZPRN2 = 0 !
Default: O I IPRO= 0 !
Default: O I IPR1 = 0 !
Default: O 1 IPR2 = 0 !
Default: O I IPR3 = 0 !
Default: O ' IPR4 = 0 1!
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Print the winds after KINEMATIC effects

are added ?
(1PR5) (0=no, 1l=yes)

Print the winds after the FROUDE NUMBER

adjustment is made ?
(1PR6) (0O=no, 1=yes)

Print the winds after SLOPE FLOWS

are added ?
(IPR7) (O=no, 1=yes)

Print the FINAL wind field components ?

(IPR8) (0=no, 1=yes)

TEND!

NO OBSERVATION MODE
0
1

Default: O I IPR5 = 0 !
Default: O I IPR6 = 0 !
Default: O I IPR7 = 0 !
Default: O I IPRB = 0 !
(NOOBS) Default: O T NOOBS = 1 1

Use surface, overwater, and upper air stations
Use surface and overwater stations (no upper air observations)

Use MM4/MM5/3D.DAT for upper air data

2

No surface, overwater, or upper air observations

Use MM4/MM5/3D.DAT for surface, overwater, and upper air data

NUMBER OF SURFACE & PRECIP. METEOROLOGICAL STATIONS

Number of surface stations

Number of precipitation stations
(NPSTA=-1: flag for use of MM5/M3D precip data)

CLOUD DATA OPTIONS
Gridded cloud fields:

ICLOUD = 0 -
ICLOUD = 1 -
ICLOUD = 2 -
ICLOUD = 3 -

FILE FORMATS

(NSSTA) No default I NSSTA = 26 !
(NPSTA) No default I NPSTA = 7 1
(ICLOUD) Default: O I ICLOUD = 0 !

Gridded clouds not used

Gridded CLOUD.DAT generated as OUTPUT

Gridded CLOUD.DAT read as INPUT

Gridded cloud cover computed from prognostic fields

Surface meteorological data file format

(¢!
(&

(IFORMS) Default: 2 I IFORMS = 2 1
unformatted (e.g., SMERGE output))
formatted (free-formatted user input))
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Precipitation data file format

(1IFORMP) Default: 2 I IFORMP = 2 I
(1 = unformatted (e.g., PMERGE output))
(2 = formatted (free-formatted user input))
Cloud data file format
(IFORMC) Default: 2 I IFORMC = 2 !
(1 = unformatted - CALMET unformatted output)
(2 = formatted - free-formatted CALMET output or user input)
TEND!
INPUT GROUP: 5 -- Wind Field Options and Parameters
WIND FIELD MODEL OPTIONS
Model selection variable (IWFCOD) Default: 1 I IWFCOD = 1 !
0 = Objective analysis only
1 = Diagnostic wind module
Compute Froude number adjustment
effects ? (1FRADJ) Default: 1 ' IFRADJ = 1 !
(0 = NO, 1 = YES)
Compute kinematic effects ? (IKINE) Default: O I IKINE = 0 !

(0 = NO, 1 = YES)

Use 0"Brien procedure for adjustment
of the vertical velocity ? (10BR) Default: O I IOBR = 0 !
(0 = NO, 1 = YES)

Compute slope flow effects ? (ISLOPE) Default: 1 I ISLOPE = 1 !
(0 = NO, 1 = YES)

Extrapolate surface wind observations
to upper layers ? (IEXTRP) Default:

I
N

IEXTRP = 4 1

(1 = no extrapolation is done,
2 = power law extrapolation used,
3 = user input multiplicative factors
for layers 2 - NZ used (see FEXTRP array)
4 = similarity theory used

-1, -2, -3, -4 = same as above except layer 1 data
at upper air stations are ighored

Extrapolate surface winds even
if calm? (ICALM) Default: O I ICALM
(0 = NO, 1 = YES)

1
o

Layer-dependent biases modifying the weights of
surface and upper air stations (BIAS(NZ))
-1<=BIAS<=1
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Negative BIAS reduces the weight of upper air stations
(e-g- BIAS=-0.1 reduces the weight of upper air stations
by 10%; BIAS= -1, reduces their weight by 100 %)
Positive BIAS reduces the weight of surface stations
(e.g-. BIAS= 0.2 reduces the weight of surface stations
by 20%; BIAS=1 reduces their weight by 100%)
Zero BIAS leaves weights unchanged (1/R**2 interpolation)
Default: NZ*0
! BIAS=0, 0, O, O, O, O, O, O, O !

Minimum distance from nearest upper air station

to surface station for which extrapolation

of surface winds at surface station will be allowed
(RMIN2: Set to -1 for IEXTRP = 4 or other situations
where all surface stations should be extrapolated)

Default: 4. I RMIN2 = -1 !
Use gridded prognostic wind Ffield model
output fields as input to the diagnostic
wind field model (1PROG) Default: O I IPROG = 14 !

(0 = No, [IWFCOD = 0 or 1]

1 = Yes, use CSUMM prog. winds as Step 1 field, [IWFCOD = 0]

2 = Yes, use CSUMM prog. winds as initial guess field [IWFCOD = 1]

3 = Yes, use winds from MM4_.DAT file as Step 1 field [IWFCOD = 0]

4 = Yes, use winds from MM4_DAT file as initial guess field [IWFCOD = 1]
5 = Yes, use winds from MM4.DAT file as observations [IWFCOD = 1]

13 = Yes, use winds from MM5/3D.DAT.DAT file as Step 1 field [IWFCOD = 0]

14 = Yes, use winds from MM5/3D.DAT file as initial guess field [IWFCOD = 1]
= Yes, use winds from MM5/3D.DAT file as observations [IWFCOD = 1]

Timestep (hours) of the prognostic
model input data (1STEPPG) Default: 1 I ISTEPPG = 1 !

Use coarse CALMET fields as initial guess fields (IGFMET)
(overwrites IGF based on prognostic wind fields if any)
Default: O * IGFMET = 0 *

RADIUS OF INFLUENCE PARAMETERS

Use varying radius of influence Default: F 1 LVARY T!
(if no stations are found within RMAX1,RMAX2,

or RMAX3, then the closest station will be used)

Maximum radius of influence over land

in the surface layer (RMAX1) No default I RMAX1 = 12 1!
Units: km

Maximum radius of influence over land

aloft (RMAX2) No default I RMAX2 = 12 I
Units: km

Maximum radius of influence over water

(RMAX3) No default 1 RMAX3 = 12 1
Units: km
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OTHER WIND FIELD INPUT PARAMETERS

Minimum radius of influence used in
the wind field interpolation (RMIN)

Radius of influence of terrain
features (TERRAD)

Relative weighting of the first
guess field and observations in the
SURFACE layer (R1)

(R1 is the distance from an
observational station at which the

24590-WTP-RPT-ENV-08-001, Rev 2
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Default: 0.1

observation and first guess field are

equally weighted)

Relative weighting of the first
guess field and observations in the
layers ALOFT (R2)

(R2 is applied in the upper layers
in the same manner as R1 is used in
the surface layer).

Relative weighting parameter of the
prognostic wind field data (RPROG)
(Used only if IPROG = 1)

Maximum acceptable divergence in the
divergence minimization procedure
(DIVLIM)

Maximum number of iterations in the
divergence min. procedure (NITER)

Number of passes in the smoothing
procedure (NSMTH(NZ))
NOTE: NZ values must be entered
Default: 2,(mxnz-1)*4 * NSMTH =
, 4, 4, 4, 4, 4, 4, 4

NSMTH=1,2,2,3,3,4, 4,4,

Maximum number of stations used in
each layer for the interpolation of
data to a grid point (NINTR2(NZ))
NOTE: NZ values must be entered

99, 99, 99, 99, 99, 99, 99, 99
NINTR2 = 99, 99, 99, 99, 99, 99, 99, 99, 99 1!

Critical Froude number (CRITEN)

Empirical factor controlling the
influence of kinematic effects
(ALPHA)

Units: km
No default
Units: km
No default
Units: km
No default
Units: km
No default
Units: km

Default: 5.E-6

Default: 50
’ 4 *
4 1

Default: 99.
, 99 =

Default: 1.0

Default: 0.1

RMIN = 0.1 !

TERRAD = 4 1

R2 = 12 !

RPROG = 0 I

DIVLIM= 5.0E-06 !

NITER = 50 !
NINTR2 =
CRITFN = 1 1
ALPHA = 0.1 !
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Multiplicative scaling factor for

extrapolation of surface observations

to upper layers (FEXTR2(NZ)) Default: NZ*0.0
* FEXTR2 = 0., 0., O., 0., O., O., O., O., O. =*

(Used only if IEXTRP = 3 or -3)

BARRIER INFORMATION

Number of barriers to interpolation

of the wind fields (NBAR) Default: O I NBAR = 0 !
Level (1 to NZ) up to which barriers
apply (KBAR) Default: NZ * KBAR = 9 *
THE FOLLOWING 4 VARIABLES ARE INCLUDED
ONLY IF NBAR > O
NOTE: NBAR values must be entered No defaults
for each variable Units: km
X coordinate of BEGINNING
of each barrier (XBBAR(NBAR)) * XBBAR = *
Y coordinate of BEGINNING
of each barrier (YBBAR(NBAR)) * YBBAR = *
X coordinate of ENDING
of each barrier (XEBAR(NBAR)) * XEBAR = *
Y coordinate of ENDING
of each barrier (YEBAR(NBAR)) * YEBAR = *
DIAGNOSTIC MODULE DATA INPUT OPTIONS
Surface temperature (IDIOPT1) Default: O T IDIOPT1 = 0 !

0 = Compute internally from

hourly surface observations or prognostic fields
1 = Read preprocessed values from

a data file (DIAG.DAT)

Surface met. station to use for

the surface temperature (ISURFT) No default T ISURFT = 6 !
(Must be a value from 1 to NSSTA)

(Used only if IDIOPT1 = 0)

Domain-averaged temperature lapse
rate (IDIOPT2) Default: O 1 IDIOPT2 = 0 !
0 = Compute internally from
twice-daily upper air observations
1 = Read hourly preprocessed values
from a data file (DIAG.DAT)

Upper air station to use for
the domain-scale lapse rate (IUPT) No default P IUPT = 1 1
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(Must be a value from 1 to NUSTA)
(Used only if IDIOPT2 = 0)

Depth through which the domain-scale
lapse rate is computed (ZUPT) Default: 200. ! ZUPT = 200 !
(Used only if IDIOPT2 = 0) Units: meters

Domain-averaged wind components
(IDIOPT3) Default: O I IDIOPT3 = 0 !
0 = Compute internally from
twice-daily upper air observations
1 = Read hourly preprocessed values
a data file (DIAG.DAT)

Upper air station to use for

the domain-scale winds (1UPWND) Default: -1 T TUPWND = -1 I
(Must be a value from -1 to NUSTA)

(Used only if IDIOPT3 = 0)

Bottom and top of layer through

which the domain-scale winds

are computed

(ZUPWND(1), ZUPWND(2)) Defaults: 1., 1000. ! ZUPWND= 1, 1000 !
(Used only if IDIOPT3 = 0) Units: meters

Observed surface wind components

for wind field module (IDIOPT4) Default: O T IDIOPT4 = 0 !
O = Read WS, WD from a surface
data file (SURF.DAT)
1 = Read hourly preprocessed U, V from
a data file (DIAG.DAT)
Observed upper air wind components
for wind Ffield module (IDIOPT5) Default: O I IDIOPTS = 0 !
0 = Read WS, WD from an upper
air data file (UP1.DAT, UP2.DAT, etc.)
1 = Read hourly preprocessed U, V from
a data file (DIAG.DAT)
LAKE BREEZE INFORMATION
Use Lake Breeze Module (LLBREZE)
Default: F I LLBREZE = F !
Number of lake breeze regions (NBOX) I NBOX = 0 !
X Grid line 1 defining the region of interest
1 XG1 = 0. !
X Grid line 2 defining the region of interest
1 X62 = 0. 1!

Y Grid line 1 defining the region of interest
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1 YG1 = 0. !
Y Grid line 2 defining the region of interest
1 ¥YG2 = 0. 1!
X Point defining the coastline (Straight line)
(XBCST) (KM) Default: none I XBCST = 0. !
Y Point defining the coastline (Straight line)
(YBCST) (KM) Default: none I YBCST = 0. !
X Point defining the coastline (Straight line)
(XECST) (KM) Default: none I XECST = 0. !
Y Point defining the coastline (Straight line)
(YECST) (KM) Default: none I YECST = 0. !
Number of stations in the region Default: none ' NLB = 0O !
(Surface stations + upper air stations)
Station ID"s in the region (METBX1D(NLB))
(Surface stations first, then upper air stations)
I METBXID = 0O !
TEND!
INPUT GROUP: 6 -- Mixing Height, Temperature and Precipitation Parameters
EMPIRICAL MIXING HEIGHT CONSTANTS
Neutral, mechanical equation
(CONSTB) Default: 1.41 I CONSTB = 1.41 1!
Convective mixing ht. equation
(CONSTE) Default: 0.15 I CONSTE = 0.15 1!
Stable mixing ht. equation
(CONSTN) Default: 2400. ! CONSTN = 2400 !
Overwater mixing ht. equation
(CONSTW) Default: 0.16 I CONSTW = 0.16 !
Absolute value of Coriolis
parameter (FCORIOL) Default: 1.E-4 ! FCORIOL = 1.0E-04
Units: (1/s)
SPATIAL AVERAGING OF MIXING HEIGHTS
Conduct spatial averaging
(1AVEZ1) (0O=no, 1=yes) Default: 1 I TAVEZI = 1 !
Max. search radius in averaging
process (MNMDAV) Default: 1 I MNMDAV = 1 !
Units: Grid
cells
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Half-angle of upwind looking cone

for averaging (HAFANG) Default: 30. I HAFANG = 30 !
Units: deg.
Layer of winds used in upwind
averaging (ILEVZI) Default: 1 I ILEVZI = 1 !
(must be between 1 and NZ)
CONVECTIVE MIXING HEIGHT OPTIONS:
Method to compute the convective
mixing height(IMIXH) Default: 1 I IMIXH= 1 1!
1: Maul-Carson for land and water cells
-1: Maul-Carson for land cells only -
OCD mixing height overwater
2: Batchvarova and Gryning for land and water cells
-2: Batchvarova and Gryning for land cells only
OCD mixing height overwater
Threshold buoyancy flux required to
sustain convective mixing height growth
overland (THRESHL) Default: 0.05 I THRESHL = 0.05 !
(expressed as a heat Flux units: W/m3
per meter of boundary layer)
Threshold buoyancy flux required to
sustain convective mixing height growth
overwater (THRESHW) Default: 0.05 I THRESHW = 0.05 !
(expressed as a heat Flux units: W/m3
per meter of boundary layer)
Option for overwater lapse rates used
in convective mixing height growth
(1TWPROG) Default: O I ITWPROG = 0 !
O : use SEA.DAT lapse rates and deltaT (or assume neutral
conditions if missing)
1 : use prognostic lapse rates (only if 1PROG>2)
and SEA._DAT deltaT (or neutral if missing)
2 : use prognostic lapse rates and prognostic delta T
(only if iprog>12 and 3D.DAT version# 2.0 or higher)
Land Use category ocean in 3D.DAT datasets
(1LUOC3D) Default: 16 I 1LUOC3D = 16 !
Note: if 3D.DAT from MM5 version 3.0, iluoc3d = 16
it MM4_DAT, typically iluoc3d = 7
OTHER MIXING HEIGHT VARIABLES
Minimum potential temperature lapse
rate in the stable layer above the
current convective mixing ht. Default: 0.001 ! DPTMIN = 0.001 !
(DPTMIN) Units: deg. K/m

Depth of layer above current conv.
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mixing height through which lapse Default: 200. I DZz1 = 200 1!
rate is computed (DzZZIl) Units: meters

Minimum overland mixing height Default: 50. 1 ZIMIN = 50 !
(ZIMIN) Units: meters

Maximum overland mixing height Default: 3000. ! ZIMAX = 3800 !
(ZIMAX) Units: meters

Minimum overwater mixing height Default: 50. ! ZIMINW = 50 !
(ZIMINW) -- (Not used if observed Units: meters

overwater mixing hts. are used)

Maximum overwater mixing height Default: 3000. ! ZIMAXW = 3800 !
(ZIMAXW) -- (Not used if observed Units: meters

overwater mixing hts. are used)

OVERWATER SURFACE FLUXES METHOD and PARAMETERS
(1COARE) Default: 10 I ICOARE = 10 !
O: original deltaT method (OCD)
10: COARE with no wave parameterization (Jwave=0, Charnock)
11: COARE with wave option jwave=1 (Oost et al.)
and default wave properties
-11: COARE with wave option jwave=1 (Oost et al.)
and observed wave properties (must be in SEA_DAT files)
12: COARE with wave option 2 (Taylor and Yelland)
and default wave properties
-12: COARE with wave option 2 (Taylor and Yelland)
and observed wave properties (must be in SEA.DAT Ffiles)

Coastal/Shallow water length scale (DSHELF)
(for modified z0 in shallow water)
( COARE fluxes only)

Default : O. I DSHELF = 0 !
units: km
COARE warm layer computation (IWARM) I IWARM = O !
1: on - O0: off (must be off iIf SST measured with
IR radiometer) Default: O
COARE cool skin layer computation (ICOOL) I ICoOOL = O !
1: on - O0: off (must be off If SST measured with
IR radiometer) Default: O

TEMPERATURE PARAMETERS

3D temperature from observations or
from prognostic data? (1TPROG) Default:0 TITPROG = 1 !

0

Use Surface and upper air stations

(only if NOOBS = 0)

Use Surface stations (no upper air observations)
Use MM5/M3D for upper air data

(only if NOOBS = 0,1)

1
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2 = No surface or upper air observations
Use MM5/M3D for surface and upper air data
(only if NOOBS = 0,1,2)

Interpolation type

(1 =1/R ; 2 = 1/R**2) Default:1 ' IRAD = 1 !

Radius of influence for temperature

interpolation (TRADKM) Default: 500. I TRADKM = 10 !
Units: km

Maximum Number of stations to include
in temperature interpolation (NUMTS) Default: 5 I NUMTS = 5 I

Conduct spatial averaging of temp-

eratures (1AVET) (0O=no, 1l=yes) Default: 1 1 TAVET
(will use mixing ht MNMDAV,HAFANG

so make sure they are correct)

1
=

Default temperature gradient Default: -.0098 ! TGDEFB = -0.0098 !
below the mixing height over Units: K/m

water (TGDEFB)

Default temperature gradient Default: -.0045 ! TGDEFA
above the mixing height over Units: K/m
water (TGDEFA)

-0.0045 !

Beginning (JWAT1) and ending (JWAT2)

land use categories for temperature I JWAT1
interpolation over water -- Make 1 JWAT2
bigger than largest land use to disable

55 1
55

PRECIP INTERPOLATION PARAMETERS

Method of interpolation (NFLAGP) Default = 2 I NFLAGP = 2 !
(1=1/R,2=1/R**2 ,3=EXP/R**2)

Radius of Influence (km) (SIGMAP) Default = 100.0 ! SIGMAP = 100 !
(0.0 => use half dist. btwn Units: km
nearest stns w & w/out
precip when NFLAGP = 3)

Minimum Precip. Rate Cutoff (CUTP) Default = 0.01 ! CUTP = 0.01 !
(values < CUTP = 0.0 mm/hr) Units: mm/hr

TEND!
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INPUT GROUP: 7 -- Surface meteorological station parameters

SURFACE STATION VARIABLES
(One record per station)

1 2
Name ID X coord. Y coord. Time  Anem.
(km) (km) zone Ht.(m)
1 SS1 ="PRO1" 000001 314.548 5140.409 8 10 !
1 Ss2 ="gocz- 000002 304.948 5140.759 8 10 !
I SS3 ="Arm3-" 000003 304.205 5151.58 8 10 !
1 SS4 ="RSP4- 000004 292.846 5153.809 8 10 !
I SS5 ="EDN5*" 000005 316.335 5162.078 8 10 !
1 SS6 ="2006" 000006 306.725 5158.93 8 10 !
1 Ss7 ="2007" 000007 295.855 5157.795 8 10 !
1 SS8 ="FFT8" 000009 318.692 5144._.479 8 10 !
1 SS9 ="YAK9-" 000010 291.116 5161.888 8 10 !
I SS10 ="3010*° 000011 324.144 5137.059 8 10 !
I SS11 ="wy11- 000012 316.462 5150.394 8 10 !
I SS12 ="1012* 000013 304.952 5173.749 8 10 !
I SS13 ="wpP13* 000014 319.982 5148.957 8 10 !
1 SS14 ="FR14* 000015 328.022 5142 .851 8 10 !
I SS15 ="CGA15*° 000016 311.575 5163.482 8 10 !
I SS16 ="RI116" 000017 328.448 5157.029 8 10 !
1 SS17 ="RI117" 000018 322.796 5130.034 8 10 !
1 SS18 ="PFi18" 000019 298.169 5158.014 8 10 !
I SS19 ="HM19*" 000021 300.794 5159.861 8 10 !
I SS20 ="PA20*" 000022 337.050 5124 _.791 8 10 !
I SS21 ="CGA21* 000023 304.132 5165.206 8 10 !
1 SS22 ="1022* 000024 312.298 5167.479 8 10 !
1 SS23 ="VE23* 000025 291.260 5168.897 8 10 1!
1 SS24 ="vs24-° 000027 330.228 5120.661 8 10 !
I SS25 ="1025" 000029 302.799 5170.313 8 10 !
I SS26 ="HA26*" 000030 321.068 5136.275 8 10 !
1
Four character string for station name
(MUST START IN COLUMN 9)
2

Six digit integer for station ID

TEND!
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INPUT GROUP: 8 -- Upper air meteorological station parameters

UPPER AIR STATION VARIABLES
(One record per station)

1 2
Name ID X coord. Y coord. Time zone
(km) (km)
1
Four character string for station name
(MUST START IN COLUMN 9)
2

Five digit integer for station ID

TEND!

PRECIPITATION STATION VARIABLES
(One record per station)
(NOT INCLUDED IF NPSTA = 0)

1 2
Name  Station X coord. Y coord.
Code (km) (km)
I PS1 =70001" 450001 314.551 5140.409 !
I PS2 =70002" 450010 291.117 5161.888 !
I PS3 =70003" 450011 324.142 5137.059 !
I PS4 =70004"° 450012 316.461 5150.394 !
I PS5 ="0005" 450017 328.449 5157.029 !
I PS6 ="0006" 450021 300.792 5159.861 !
I PS7 =70007" 450024 312.298 5167.479 !
1
Four character string for station name
(MUST START IN COLUMN 9)
2
Six digit station code composed of state
code (first 2 digits) and station ID (last
4 digits)
TEND!
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Appendix D

Example CALPUFF Input File
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Appendix D
Example CALPUFF Input File

WTP Risk Assessment

2005 Met Data, Site Wide Receptor Grid (all receptor grids combined)
Pretreatment Facility (PTF)

———————————————— Run title (3 lines) - -———— =

CALPUFF MODEL CONTROL FILE

Default Name Type File Name
CALMET.DAT  input ! METDAT = ..\calmet.dat 1
ISCME¥-DAT input * ISCDAT = *
PLMME;-DAT input * PLMDAT = *

or

PROFILE.DAT input * PRFDAT
SURFACE .DAT input * SFCDAT

RESTARTB.DAT 1input * RSTARTB= *
CALPUFF.LST  output I PUFLST =CALPUFF.LST I
CONC.DAT output I CONDAT =CONC.DAT !
DFLX.DAT output ! DFDAT =DFLX.DAT !
WFLX.DAT output I WFDAT =WFLX.DAT !
VISB.DAT output I VISDAT =VISB.DAT !
TK2D.DAT output  * T2DDAT = *
RHO2D .DAT output  * RHODAT = *
RESTARTE.DAT output  * RSTARTE= *

PTEMARB .DAT input * PTDAT = *
VOLEMARB.DAT input * VOLDAT = *
BAEMARB .DAT input * ARDAT = *
LNEMARB . DAT input * LNDAT = *
Other Files

OZONE .DAT input * OZDAT =0ZONE.DAT *
VD .DAT input * VDDAT = *
CHEM.DAT input * CHEMDAT= *
H202 .DAT input * H202DAT= *
HILL.DAT input * HILDAT= *
HILLRCT .DAT input * RCTDAT= *
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COASTLN .DAT input * CSTDAT= *
FLUXBDY .DAT input * BDYDAT= *
BCON.DAT input * BCNDAT= *
DEBUG.DAT output I DEBUG = DEBUG.DAT !
MASSFLX.DAT  output * FLXDAT= *
MASSBAL.DAT  output * BALDAT= *
FOG.DAT output * FOGDAT= *

All file names will be converted to lower case if LCFILES = T
Otherwise, 1f LCFILES = F, file names will be converted to UPPER CASE
T = lower case ! LCFILES = F !
F = UPPER CASE
NOTE: (1) file/path names can be up to 70 characters in length

Provision for multiple input files

Number of CALMET.DAT files for run (NMETDAT)
Default: 1 I NMETDAT = 1 !

Number of PTEMARB.DAT files for run (NPTDAT)
Default: 0O

NPTDAT = 0 !

Number of BAEMARB.DAT files for run (NARDAT)
Default: O

NARDAT = 0O !

Number of VOLEMARB.DAT files for run (NVOLDAT)
Default: O

NVOLDAT = 0 I

The following CALMET.DAT fillenames are processed in sequence if NMETDAT>1

Default Name Type File Name
none input * METDAT= * *END*
INPUT GROUP: 1 -- General run control parameters

Option to run all periods found
in the met. file (METRUN) Default: O I METRUN = 0O 1!

METRUN
METRUN

0 - Run period explicitly defined below
1 - Run all periods in met. file
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Starting date:
(used only if
METRUN = 0)

Year (IBYR) -- No
Month (IBMO) -- No

Day (IBDY) -- No
Hour (IBHR) -- No

default
default
default
default
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IBYR
1BMO
I1BDY
I1BHR

00

oo
PR RPN
-t - (]

Note: IBHR is the time at the END of the first hour of the simulation
(1BHR=1, the first hour of a day, runs from 00:00 to 01:00)

Base time zone (XBTZ) -- No

The zone is the number of hours that must be

default

ADDED to the time to obtain UTC (or GMT)

Examples: PST = 8., MST = 7.
CST = 6., EST = 5.

Length of run (hours) (IRLG) -- No default

Number of chemical species (NSPEC)
Default: 5

Number of chemical species

to be emitted (NSE) Default: 3

Flag to stop run after

SETUP phase (ITEST) Default: 2

(Used to allow checking

of the model inputs, files, etc.)
ITEST
ITEST

after SETUP
Restart Configuration:

Control flag (MRESTART)

0 = Do not read or write a restart file

1 = Read a restart file at the beginning of
the run

2 = Write a restart file during run

3 = Read a restart file at beginning of run

and write a restart file during run

Number of periods in Restart
output cycle (NRESPD)

1 - STOPS program after SETUP phase
2 - Continues with execution of program

Default: O

Default: O

I XBTZ

8 1

I IRLG 8760 !

I NSPEC = 3 !

I NSE = 3 !

I ITEST = 2 !

I MRESTART = O !

I NRESPD = O !

I METFM = 1 !

0 = File written only at last period

>0 = File updated every NRESPD periods
Meteorological Data Format (METFM)

Default: 1

METFM = 1 - CALMET binary file (CALMET.MET)

METFM = 2 - I1SC ASCIl file (ISCMET.MET)

METFM = 3 - AUSPLUME ASCII file (PLMMET.MET)

METFM = 4 -

CTDM plus tower file (PROFILE.DAT) and

surface parameters file (SURFACE.DAT)
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METFM = 5 - AERMET tower file (PROFILE.DAT) and
surface parameters file (SURFACE.DAT)

Meteorological Profile Data Format (MPRFFM)
(used only for METFM = 1, 2, 3)

Default: 1 I MPRFFM = 1 !
MPRFFM = 1 - CTDM plus tower file (PROFILE.DAT)
MPRFFM = 2 - AERMET tower file (PROFILE.DAT)

PG sigma-y is adjusted by the factor (AVET/PGTIME)**0.2
Averaging Time (minutes) (AVET)

Default: 60.0 I AVET = 60.0 !
PG Averaging Time (minutes) (PGTIME)

Default: 60.0 I PGTIME = 60.0 !

TEND!

Vertical distribution used in the

near field (MGAUSS) Default: 1 I MGAUSS = 1 !
0 = uniform
1 = Gaussian
Terrain adjustment method
(MCTADJ) Default: 3 I MCTADJ = 3 !
0 = no adjustment
1 = ISC-type of terrain adjustment
2 = simple, CALPUFF-type of terrain
adjustment
3 = partial plume path adjustment
Subgrid-scale complex terrain
flag (MCTSG) Default: O I MCTSG = O !
0 = not modeled
1 = modeled
Near-field puffs modeled as
elongated slugs? (MSLUG) Default: O I MSLUG = O 1
0 = no
1 = yes (slug model used)

Transitional plume rise modeled?
(MTRANS) Default: 1 I MTRANS = 1 !

0 =no (i.e., final rise only)
1 = yes (i.e., transitional rise computed)
Stack tip downwash? (MTIP) Default: 1 I MTIP = 1 1
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0 =no (i.e., no stack tip downwash)
1 = yes (i.e., use stack tip downwash)
Method used to simulate building
downwash? (MBDW) Default: 1 I MBDW = 11
1 = ISC method
2 = PRIME method
Vertical wind shear modeled above
stack top? (MSHEAR) Default: O I MSHEAR = 0 I
0 =no (i.e., vertical wind shear not modeled)
1 = yes (i.e., vertical wind shear modeled)
Puff splitting allowed? (MSPLIT) Default: O I MSPLIT = 0 !
0 = no (i.e., puffs not split)
1 = yes (i.e., puffs are split)
Chemical mechanism flag (MCHEM) Default: 1 I MCHEM = O !
0 = chemical transformation not
modeled
1 = transformation rates computed
internally (MESOPUFF 11 scheme)
2 = user-specified transformation
rates used
3 = transformation rates computed
internally (RIVAD/ARM3 scheme)
4 = secondary organic aerosol formation
computed (MESOPUFF 11 scheme for OH)
Agqueous phase transformation flag (MAQCHEM)
(Used only if MCHEM = 1, or 3) Default: O I MAQCHEM = O !
0 = aqueous phase transformation
not modeled
1 = transformation rates adjusted
for aqueous phase reactions
Wet removal modeled ? (MWET) Default: 1 I MWET = 1 !
0 = no
1 = yes
Dry deposition modeled ? (MDRY) Default: 1 I MDRY = 1 !
0 = no
1 = yes
(dry deposition method specified
for each species in Input Group 3)
Gravitational settling (plume tilt)
modeled ? (MTILT) Default: O I MTILT = O !
0 = no
1 = yes

(puff center falls at the gravitational
settling velocity for 1 particle species)
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Restrictions:
- MDRY =1
- NSPEC = 1 (must be particle species as well)

O GEOMETRIC STANDARD DEVIATION in Group 8 is
set to zero for a single particle diameter

Method used to compute dispersion
coefficients (MDISP) Default: 3 I MDISP = 3 !

1 = dispersion coefficients computed from measured values
of turbulence, sigma v, sigma w

2 = dispersion coefficients from internally calculated
sigma v, sigma w using micrometeorological variables
(u*, w*, L, etc.)

3 = PG dispersion coefficients for RURAL areas (computed using
the ISCST multi-segment approximation) and MP coefficients in
urban areas

4 = same as 3 except PG coefficients computed using
the MESOPUFF 11 eqgns.

5 = CTDM sigmas used for stable and neutral conditions.

For unstable conditions, sigmas are computed as in
MDISP = 3, described above. MDISP = 5 assumes that
measured values are read

Sigma-v/sigma-theta, sigma-w measurements used? (MTURBVW)
(Used only if MDISP = 1 or 5) Default: 3 I MTURBW = 3 I
1 = use sigma-v or sigma-theta measurements
from PROFILE._DAT to compute sigma-y
(valid for METFM = 1, 2, 3, 4, 5)
2 = use sigma-w measurements
from PROFILE.DAT to compute sigma-z
(valid for METFM = 1, 2, 3, 4, 5)
3 = use both sigma-(v/theta) and sigma-w
from PROFILE.DAT to compute sigma-y and sigma-z
(valid for METFM = 1, 2, 3, 4, 5)
4 = use sigma-theta measurements
from PLMMET.DAT to compute sigma-y
(valid only if METFM = 3)

Back-up method used to compute dispersion

when measured turbulence data are

missing (MDISP2) Default: 3 I MDISP2 = 3 I
(used only if MDISP = 1 or 5)

2 = dispersion coefficients from internally calculated
sigma v, sigma w using micrometeorological variables
(u*, w*, L, etc.)

3 = PG dispersion coefficients for RURAL areas (computed using
the ISCST multi-segment approximation) and MP coefficients in
urban areas

4 = same as 3 except PG coefficients computed using

the MESOPUFF 11 egns.
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[DIAGNOSTIC FEATURE]

Method used for Lagrangian timescale for Sigma-y

(used only if MDISP=1,2 or MDISP2=1,2)

(MTAULY) Default: O I MTAULY = 0 I
0 = Draxler default 617.284 (s)
1 = Computed as Lag. Length / (.75 q) -- after SCIPUFF
10 < Direct user input (s) -- e.g-, 306.9

[DIAGNOSTIC FEATURE]

Method used for Advective-Decay timescale for Turbulence

(used only if MDISP=2 or MDISP2=2)

(MTAUADV) Default: O I MTAUADV = 0 I

0 = No turbullence advection
1 = Computed (OPTION NOT IMPLEMENTED)
10 < Direct user input (s) -- e.g-, 800

Method used to compute turbulence sigma-v &
sigma-w using micrometeorological variables
(Used only if MDISP = 2 or MDISP2 = 2)

(MCTURB) Default: 1 I MCTURB = 1 !

1 = Standard CALPUFF subroutines

2 = AERMOD subroutines
PG sigma-y,z adj. for roughness? Default: O I MROUGH = 0 !
(MROUGH)

0 = no

1 = yes
Partial plume penetration of Default: 1 I MPARTL = 1 !
elevated inversion?
(MPARTL)

0 = no

1 = yes
Strength of temperature inversion Default: O I MTINV = 0 !
provided in PROFILE_DAT extended records?
(MTINV)

0 = no (computed from measured/default gradients)

1 = yes
PDF used for dispersion under convective conditions?

Default: O I MPDF = 0 !

(MPDF)

0 = no

1 = yes
Sub-Grid TIBL module used for shore line?

Default: O I MSGTIBL = 0 !

(MSGTIBL)

0 = no

1 = yes
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Boundary conditions (concentration) modeled?

Default: O I MBCON = 0 !
(MBCON)
0 = no
1 = yes, using formatted BCON.DAT file

2 = yes, using unformatted CONC.DAT file

Note: MBCON > O requires that the last species modeled
be "BCON". Mass is placed in species BCON when
generating boundary condition puffs so that clean
air entering the modeling domain can be simulated
in the same way as polluted air. Specify zero
emission of species BCON for all regular sources.

Individual source contributions saved?

Default: O I MSOURCE = 0 !
(MSOURCE)
0 = no
1 = yes

Analyses of fogging and icing impacts due to emissions from
arrays of mechanically-forced cooling towers can be performed
using CALPUFF in conjunction with a cooling tower emissions
processor (CTEMISS) and its associated postprocessors. Hourly
emissions of water vapor and temperature from each cooling tower
cell are computed for the current cell configuration and ambient
conditions by CTEMISS. CALPUFF models the dispersion of these
emissions and provides cloud information in a specialized format
for further analysis. Output to FOG.DAT is provided in either
"plume mode® or "receptor mode®" format.

Configure for FOG Model output?

Default: O I MFOG = O !
(MFOG)
0 = no
1 = yes - report results in PLUME Mode format
2 = yes - report results in RECEPTOR Mode format
Test options specified to see if
they conform to regulatory
values? (MREG) Default: 1 I MREG = O !
0 NO checks are made

1 Technical options must conform to USEPA
Long Range Transport (LRT) guidance
METFM 1or 2
AVET 60. (min)
PGTIME 60. (min)
MGAUSS 1
MCTADJ 3
MTRANS 1
MTIP 1
1

MCHEM or 3 (if modeling SOx, NOx)
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MWET 1

MDRY 1

MDISP 2 or 3

MPDF O if MDISP=3
1 if MDISP=2

MROUGH O

MPARTL 1

SYTDEP  550. (m)

MHFTSZ O

SVMIN 0.5 (n/s)

TEND!

The following species are modeled:

1 CSPEC = PTFV ! TEND!
1 CSPEC = PTFP1 ! TEND!
1 CSPEC = PTFP25 ! TEND!
Dry OUTPUT
GROUP
SPECIES MODELED EMITTED DEPOSITED NUMBER
NAME (0=NO, 1=YES) (0=NO, 1=YES) (0=NO, (O=NONE,
(Limit: 12 1=COMPUTED-GAS 1=1st
CGRUP,
Characters 2=COMPUTED-PARTICLE 2=2nd
CGRUP,
in length) 3=USER-SPECIFIED) 3= etc.)
! PTFV = 1, 1, 1, 0 |
! PTFP1 = 1, 1, 2, 0 !
' PTFP25 = 1, 1, 2, o !
TEND!

Note: The last species in (3a) must be "BCON®" when using the
boundary condition option (MBCON > 0). Species BCON should
typically be modeled as inert (no chem transformation or
removal).
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The following names are used for Species-Groups in which results
for certain species are combined (added) prior to output. The
CGRUP name will be used as the species name in output files.

Use this feature to model specific particle-size distributions
by treating each size-range as a separate species.

Order must be consistent with 3(a) above.

Map projection

(PVMAP) Default: UTM I PMAP = UTM !
UTM : Universal Transverse Mercator
TTM : Tangential Transverse Mercator
LCC : Lambert Conformal Conic
PS : Polar Stereographic
EM - Equatorial Mercator
LAZA : Lambert Azimuthal Equal Area

False Easting and Northing (km) at the projection origin
(Used only if PMAP= TTM, LCC, or LAZA)

(FEAST) Default=0.0 I FEAST =0 !
(FNORTH) Default=0.0 I FNORTH = 0 !
UTM zone (1 to 60)
(Used only if PMAP=UTM)
(1UTMZN) No Default I IUTMZN = 11 1
Hemisphere for UTM projection?
(Used only if PMAP=UTM)
(UTMHEM) Default: N I UTMHEM = N !

N : Northern hemisphere projection

S :  Southern hemisphere projection

Latitude and Longitude (decimal degrees) of projection origin
(Used only if PMAP= TTM, LCC, PS, EM, or LAZA)
(RLATO) No Default I RLATO
(RLONO) No Default I RLONO

46 _.085913N !
120.130371wW 1!

TTM - RLONO identifies central (true N/S) meridian of projection
RLATO selected for convenience

LCC : RLONO identifies central (true N/S) meridian of projection
RLATO selected for convenience
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PS : RLONO identifies central (grid N/S) meridian of projection
RLATO selected for convenience
EM : RLONO identifies central meridian of projection

RLATO is REPLACED by 0.0ON (Equator)
LAZA: RLONO identifies longitude of tangent-point of mapping plane
RLATO identifies latitude of tangent-point of mapping plane

Matching parallel(s) of latitude (decimal degrees) for projection
(Used only if PMAP= LCC or PS)

(XLAT1) No Default I XLAT1 = 30N !
(XLAT2) No Default I XLAT2 = 60N !
LCC Projection cone slices through Earth"s surface at XLAT1 and XLAT2

PS Projection plane slices through Earth at XLAT1

(XLAT2 is not used)

Note: Latitudes and longitudes should be positive, and include a
letter N,S,E, or W indicating north or south latitude, and
east or west longitude. For example,

35.9 N Latitude 35.9N
118.7 E Longitude 118.7E

Datum-region

The Datum-Region for the coordinates is identified by a character

string. Many mapping products currently available use the model of the
Earth known as the World Geodetic System 1984 (WGS-84). Other local
models may be in use, and their selection in CALMET will make its output
consistent with local mapping products. The list of Datum-Regions with
official transformation parameters is provided by the National Imagery and
Mapping Agency (NIMA).

NIMA Datum - Regions(Examples)

WGS-84 WGS-84 Reference Ellipsoid and Geoid, Global coverage (WGS84)

NAS-C NORTH AMERICAN 1927 Clarke 1866 Spheroid, MEAN FOR CONUS (NAD27)
NAR-C NORTH AMERICAN 1983 GRS 80 Spheroid, MEAN FOR CONUS (NAD83)
NWS-84 NWS 6370KM Radius, Sphere

ESR-S ESRI REFERENCE 6371KM Radius, Sphere

Datum-region for output coordinates
(DATUM) Default: WGS-84 I DATUM = WGS-84 !

METEOROLOGICAL Grid:

Rectangular grid defined for projection PMAP,
with X the Easting and Y the Northing coordinate

No. X grid cells (NX) No default I NX = 105 !
No. Y grid cells (NY) No default I Ny = 105 !
No. vertical layers (N2) No default I'Nz= 9 1
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Grid spacing (DGRIDKM) No default I DGRIDKM = 1 !
Units: km

Cell face heights
(ZFACE(nz+1)) No defaults
Units: m
' ZFACE = 0., 20, 40, 80, 160, 320, 670, 1400, 2600, 4000 !

Reference Coordinates
of SOUTHWEST corner of
grid cell(1, 1):

X coordinate (XORIGKM) No default I XORIGKM = 257.988 !
Y coordinate (YORIGKM) No default I YORIGKM = 5108.358 !
Units: km

COMPUTATIONAL Grid:

The computational grid is identical to or a subset of the MET. grid.

The lower left (LL) corner of the computational grid is at grid point
(1BCOMP, JBCOMP) of the MET. grid. The upper right (UR) corner of the
computational grid is at grid point (1ECOMP, JECOMP) of the MET. grid.
The grid spacing of the computational grid is the same as the MET. grid.

X index of LL corner (1BCOMP) No default I IBCOMP = 1 !
(1 <= IBCOMP <= NX)

Y index of LL corner (JBCOMP) No default T JBCOMP = 1 !
(1 <= JBCOMP <= NY)

X index of UR corner (I1ECOMP) No default I IECOMP = 105 !
(1 <= 1ECOMP <= NX)

Y index of UR corner (JECOMP) No default 1 JECOMP = 105 1

(1 <= JECOMP <= NY)

SAMPLING Grid (GRIDDED RECEPTORS):

The lower left (LL) corner of the sampling grid is at grid point
(1BSAMP, JBSAMP) of the MET. grid. The upper right (UR) corner of the
sampling grid is at grid point (IESAMP, JESAMP) of the MET. grid.

The sampling grid must be identical to or a subset of the computational
grid. It may be a nested grid inside the computational grid.

The grid spacing of the sampling grid is DGRIDKM/MESHDN.

Logical flag indicating if gridded
receptors are used (LSAMP) Default: T I LSAMP = F I
(T=yes, F=no)

X index of LL corner (I1BSAMP) No default I IBSAMP = 1 1
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(1BCOMP <= IBSAMP <= I1ECOMP)

Y index of LL corner (JBSAMP) No default 1 JBSAMP = 1 !
(JBCOMP <= JBSAMP <= JECOMP)
X index of UR corner (IESAMP) No default I IESAMP = 105 !
(1BCOMP <= IESAMP <= IECOMP)
Y index of UR corner (JESAMP) No default I JESAMP = 105 !
(JBCOMP <= JESAMP <= JECOMP)
Nesting factor of the sampling
grid (MESHDN) Default: 1 I MESHDN = 1 I
(MESHDN is an integer >= 1)
TEND!
INPUT GROUP: 5 -- Output Options
______________ * *
FILE DEFAULT VALUE VALUE THIS RUN
Concentrations (ICON) 1 I ICON = 1 !
Dry Fluxes (IDRY) 1 I IDRY = 1 !
Wet Fluxes (IWET) 1 I IWET = 1 !
2D Temperature (1T2D) 0 I 1T2b = O !
2D Density (IRHO) 0 I IRHO = O !
Relative Humidity (IVIS) 1 I vis = 1 !
(relative humidity file is
required for visibility
analysis)
Use data compression option in output file?
(LCOMPRS) Default: T I LCOMPRS = T !
*
0 = Do not create file, 1 = create Tile
QA PLOT FILE OUTPUT OPTION:
Create a standard series of output files (e.g.
locations of sources, receptors, grids ...)
suitable for plotting?
(I1QAPLOT) Default: 1 I IQAPLOT = 1 !
0 = no
1 = yes

Page D-13



24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

DIAGNOSTIC MASS FLUX OUTPUT OPTIONS:

Mass flux across specified boundaries
for selected species reported?

(IMFLX) Default: O I IMFLX = 0 !
0 = no
1 = yes (FLUXBDY.DAT and MASSFLX.DAT filenames
are specified in Input Group 0)
Mass balance for each species
reported?
(IMBAL) Default: O I IMBAL = 0O !
0 = no
1 = yes (MASSBAL.DAT filename is
specified in Input Group 0)
LINE PRINTER OUTPUT OPTIONS:
Print concentrations (ICPRT) Default: O I ICPRT = O !
Print dry fluxes (IDPRT) Default: O I IDPRT = O !
Print wet fluxes (IWPRT) Default: O I IWPRT = O !
(0 = Do not print, 1 = Print)
Concentration print interval
(ICFRQ) i1n timesteps Default: 1 T ICFRQ = 1 !
Dry flux print interval
(IDFRQ) 1n timesteps Default: 1 I IDFRQ = 1 1
Wet flux print interval
(IWFRQ) i1n timesteps Default: 1 I IWFRQ = 1 !
Units for Line Printer Output
(IPRTU) Default: 1 I IPRTU = 1 !
for for
Concentration Deposition
1= g/m**3 g/m**2/s
2 = mg/m**3 mg/m**2/s
3 = ug/m**3 ug/m**2/s
4 = ng/m**3 ng/m**2/s
5= Odour Units
Messages tracking progress of run
written to the screen ?
(IMESG) Default: 2 I IMESG = 2 !
0 = no
1 = yes (advection step, puff ID)
2 = yes (YYYYJIIHH, # old puffs, # emitted puffs)
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SPECIES (or GROUP for combined species) LIST FOR OUTPUT OPTIONS

———— CONCENTRATIONS —----  —————- DRY FLUXES —-—--=  —————— WET
FLUXES —-——-- —— MASS FLUX --
SPECIES
/GROUP PRINTED? SAVED ON DISK?  PRINTED? SAVED ON DISK?  PRINTED?

SAVED ON DISK? SAVED ON DISK?

o 1!
PTFP25 = 0, 1, 0, 1, 0,
o !

R T HE

Note: Species BCON (for MBCON > 0) does not need to be saved on disk.

OPTIONS FOR PRINTING DEBUG QUANTITIES (much output)

Logical for debug output

(LDEBUG) Default: F ! LDEBUG = F !
First puff to track
(IPFDEB) Default: 1 ' IPFDEB = 1 !
Number of puffs to track
(NPFDEB) Default: 1 I NPFDEB = 1000 !
Met. period to start output
(NN1) Default: 1 T'NN1 = 1 !
Met. period to end output
(NN2) Default: 10 I NN2 = 8760 !
TEND!
INPUT GROUP: 6a, 6b, & 6¢c —-- Subgrid scale complex terrain inputs
Subgroup (6a)
Number of terrain features (NHILL) Default: O I NHILL = O !
Number of special complex terrain
receptors (NCTREC) Default: O I NCTREC = O !
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(MHILL) No Default I MHILL = 2 !
1 = Hill and Receptor data created
by CTDM processors & read from
HILL.DAT and HILLRCT.DAT files
2 = Hill data created by OPTHILL &
input below in Subgroup (6b);
Receptor data in Subgroup (6¢)
Factor to convert horizontal dimensions Default: 1.0 I XHILL2M = 1. !
to meters (MHILL=1)
Factor to convert vertical dimensions Default: 1.0 I ZHILL2M = 1. !
to meters (MHILL=1)
X-origin of CTDM system relative to No Default I XCTDMKM = 0.0OEOO !
CALPUFF coordinate system, in Kilometers (MHILL=1)
Y-origin of CTDM system relative to No Default I YCTDMKM = 0.0EOO !
CALPUFF coordinate system, in Kilometers (MHILL=1)
END 1!
Subgroup (6b)
1 **
HILL information
HILL XC YC THETAH ZGRID RELIEF EXPO 1 EXPO 2  SCALE 1
SCALE 2 AMAX1 AMAX2
NO. (km) (km) (deg.) (m) m (m m m
m (m (m
Subgroup (6¢)
COMPLEX TERRAIN RECEPTOR INFORMATION
XRCT YRCT ZRCT XHH
(km) (km) m

Description of Complex Terrain Variables:

XC, YC =
THETAH =

= Coordinates of center of hill
Orientation of major axis of hill (clockwise from
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North)
ZGRID = Height of the 0 of the grid above mean sea
level
RELIEF = Height of the crest of the hill above the grid elevation
EXPO 1 = Hill-shape exponent for the major axis
EXPO 2 = Hill-shape exponent for the major axis
SCALE 1 = Horizontal length scale along the major axis
SCALE 2 = Horizontal length scale along the minor axis
AMAX = Maximum allowed axis length for the major axis
BMAX = Maximum allowed axis length for the major axis

XRCT, YRCT = Coordinates of the complex terrain receptors

ZRCT = Height of the ground (MSL) at the complex terrain
Receptor
XHH = Hill number associated with each complex terrain receptor

(NOTE: MUST BE ENTERED AS A REAL NUMBER)

NOTE: DATA for each hill and CTSG receptor are treated as a separate
input subgroup and therefore must end with an input group terminator.

SPECIES DIFFUSIVITY ALPHA STAR REACTIVITY MESOPHYLL RESISTANCE
HENRY"S LAW COEFFICIENT
NAME (cm**2/5s) (s/cm)
(dimensionless)
! PTFV = 0.1509, 1, 8, 0,
0.04 1!

For SINGLE SPECIES, the mean and standard deviation are used to
compute a deposition velocity for NINT (see group 9) size-ranges,
and these are then averaged to obtain a mean deposition velocity.

For GROUPED SPECIES, the size distribution should be explicitly
specified (by the "species® in the group), and the standard deviation
for each should be entered as 0. The model will then use the
deposition velocity for the stated mean diameter.
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SPECIES GEOMETRIC MASS MEAN GEOMETRIC STANDARD
NAME DIAMETER DEVIATION
(microns) (microns)
! PTFP1 = 1, o1
! PTFP25 = 2.5, 0!

TEND!

INPUT GROUP: 9 -- Miscellaneous dry deposition parameters

Reference cuticle resistance (s/cm)

(RCUTR) Default: 30 I RCUTR = 30.0 !
Reference ground resistance (s/cm)

(RGR) Default: 10 1 RGR = 10.0 !
Reference pollutant reactivity

(REACTR) Default: 8 1 REACTR = 8.0 !

Number of particle-size intervals used to

evaluate effective particle deposition velocity

(NINT) Default: 9 1 NINT = 9 I

Vegetation state in unirrigated areas

(1VEG) Default: 1 ! IVEG = 1 !

IVEG=1 for active and unstressed vegetation
IVEG=2 for active and stressed vegetation
IVEG=3 for inactive vegetation

TEND!

INPUT GROUP: 10 -- Wet Deposition Parameters

Scavenging Coefficient -- Units: (sec)**(-1)

Pollutant Liquid Precip. Frozen Precip.
! PTFV = 0.00017, 0.00006 !
! PTFP1 = 0.00005, 0.000017 1!
! PTFP25 = 0.00005, 0.000017 1!

TEND!
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INPUT GROUP: 11 -- Chemistry Parameters

Ozone data input option (MOZ) Default: 1 I MOz = 0 !
(Used only if MCHEM = 1, 3, or 4)
0 use a monthly background ozone value
1 read hourly ozone concentrations from
the OZONE.DAT data file

Monthly ozone concentrations
(Used only if MCHEM = 1, 3, or 4 and
MOZ = 0 or MOZ = 1 and all hourly 03 data missing)
(BCKO3) i1n ppb Default: 12*80.
* BCKO3 = 80.00, 80.00, 80.00, 80.00, 80.00, 80.00, 80.00, 80.00, 80.00, 80.00,
80.00, 80.00 *

Monthly ammonia concentrations

(Used only if MCHEM = 1, or 3)

(BCKNH3) in ppb Default: 12*10.

* BCKNH3 = 10.00, 10.00, 10.00, 10.00, 10.00, 10.00, 10.00, 10.00, 10.00,
10.00, 10.00, 10.00 *

Nighttime SO2 loss rate (RNITE1l)

in percent/hour Default: 0.2 I RNITEL = 0.2 !
Nighttime NOx loss rate (RNITE2)
in percent/hour Default: 2.0 I RNITE2 = 2.0 !
Nighttime HNO3 formation rate (RNITE3)
in percent/hour Default: 2.0 I RNITE3 = 2.0 !
H202 data input option (MH202) Default: 1 I MH202 = 1 !
(Used only if MAQCHEM = 1)

0 = use a monthly background H202 value

1 = read hourly H202 concentrations from

the H202.DAT data file
Monthly H202 concentrations
(Used only if MQACHEM = 1 and
MH202 = 0 or MH202 = 1 and all hourly H202 data missing)
(BCKH202) in ppb Default: 12*1.
I BCKH202 = 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00,
1.00 !

--- Data for SECONDARY ORGANIC AEROSOL (SOA) Option
(used only if MCHEM = 4)

The SOA module uses monthly values of:
Fine particulate concentration in ug/m"3 (BCKPMF)
Organic fraction of fine particulate (OFRAC)
VOC / NOX ratio (after reaction) (VCNX)
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to characterize the air mass when computing
the formation of SOA from VOC emissions.
Typical values for several distinct air mass types are:

Month 1 2 3 4 5 6 7 8 9 10 11 12
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Clean Continental
BCKPMF 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
OFRAC .15 .15 .20 .20 .20 .20 .20 .20 .20 .20 .20 .15
VCNX 50. 50. 50. 50. 50. 50. 50. 50. 50. 50. 50. 50.

Clean Marine (surface)
BCKPMF .5 .5 .5 .5 .5 .5 .5 .5 .5 .5 .5 .5
OFRAC .25 .25 .30 .30 .30 .30 .30 .30 .30 .30 .30 .25
VCNX 50. 50. 50. 50. 50. 50. 50. 50. 50. 50. 50. 50.

Urban - low biogenic (controls present)
BCKPMF 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30. 30.
OFRAC .20 .20 .25 .25 .25 .25 .25 .25 .20 .20 .20 .20
VCNX 4. 4. 4. 4. 4. 4. 4. 4. 4. 4. 4. 4.

Urban - high biogenic (controls present)
BCKPMF 60. 60. 60. 60. 60. 60. 60. 60. 60. 60. 60. 60.
OFRAC .25 .25 .30 .30 .30 .55 .55 .55 .35 .35 .35 .25
VCNX 15. 15. 15. 15. 15. 15. 15. 15. 15. 15. 15. 15.

Regional Plume
BCKPMF 20. 20. 20. 20. 20. 20. 20. 20. 20. 20. 20. 20.
OFRAC .20 .20 .25 .35 .25 .40 .40 .40 .30 .30 .30 .20
VCNX 15. 15. 15. 15. 15. 15. 15. 15. 15. 15. 15. 15.

Urban - no controls present
BCKPMF 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 100.
OFRAC .30 .30 .35 .35 .35 .55 .55 .55 .35 .35 .35 .30
VCNX 2. 2. 2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

Default: Clean Continental
' BCKPMF = 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00 !

I OFRAC = 0.15, 0.15, 0.20, 0.20, 0.20, 0.20, 0.20, 0.20, 0.20, 0.20, 0.20, 0.15 !
I VCNX = 50.0, 50.0, 50.0, 50.0, 50.0, 50.0, 50.0, 50.0, 50.0, 50.0, 50.0, 50.0 !

TEND!
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Horizontal size of puff (m) beyond which

time-dependent dispersion equations (Heffter)

are used to determine sigma-y and

sigma-z (SYTDEP) Default: 550.

Switch for using Heffter equation for sigma z
as above (0 = Not use Heffter; 1 = use Heffter
(MHFTSZ) Default: O

Stability class used to determine plume
growth rates for puffs above the boundary
layer (JSUP) Default: 5

Vertical dispersion constant for stable
conditions (k1 in Egn. 2.7-3) (CONK1) Default: 0.01

Vertical dispersion constant for neutral/
unstable conditions (k2 in Eqn. 2.7-4)
(CONK2) Default: 0.1

Factor for determining Transition-point from
Schulman-Scire to Huber-Snyder Building Downwash

scheme (SS used for Hs < Hb + TBD * HL)

(TBD) Default: 0.5

TBD < 0O ==> always use Huber-Snyder
TBD = 1.5 ==> always use Schulman-Scire
TBD = 0.5 ==> ISC Transition-point

Range of land use categories for which

urban dispersion is assumed

(1URB1, IURB2) Default: 10
19

Site characterization parameters for single-point Met data
(needed for METFM = 2,3,4,5)

Land use category for modeling domain
(ILANDUIN) Default: 20

Roughness length (m) for modeling domain
(Z0IN) Default: 0.25

Leaf area index for modeling domain
(XLATLIN) Default: 3.0

Elevation above sea level (m)
(ELEVIN) Default: 0.0

Latitude (degrees) for met location

files

SYTDEP

MHFTSZ

JSUP =

CONK1

CONK2

TBD =

1URB1
1URB2

5

0

ILANDUIN

ZOIN =

XLAI'IN

ELEVIN

0.

5.5E02 !

011!

= 20 !

25 1

3.0 1!

0.0 1!
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(XLATIN) Default: -999. ! XLATIN = -999. !

Longitude (degrees) for met location

(XLONIN) Default: -999. ! XLONIN = -999. 1!
Specialized information for interpreting single-point Met data files -----

Anemometer height (m) (Used only if METFM = 2,3)

(ANEMHT) Default: 10. I ANEMHT = 10. !

Form of lateral turbulance data in PROFILE_DAT file

(Used only if METFM = 4,5 or MTURBVW = 1 or 3)

(1SIGMAV) Default: 1 I ISIGMAV = 1 !

0 = read sigma-theta
1 read sigma-v

Choice of mixing heights (Used only if METFM = 4)
(IMIXCTDM) Default: O
0 = read PREDICTED mixing heights
1 = read OBSERVED mixing heights

IMIXCTDM = 0O !

Maximum length of a slug (met. grid units)

(XMXLEN) Default: 1.0 I XMXLEN = 1. 1
Maximum travel distance of a puff/slug (in

grid units) during one sampling step

(XSAMLEN) Default: 1.0 I XSAMLEN = 1. !
Maximum Number of slugs/puffs release from

one source during one time step

(MXNEW) Default: 99 I MXNEW = 99 !
Maximum Number of sampling steps for

one puff/slug during one time step

(MXSAM) Default: 99 I MXSAM = 99 !
Number of iterations used when computing

the transport wind for a sampling step

that includes gradual rise (for CALMET

and PROFILE winds)

(NCOUNT) Default: 2 I NCOUNT = 2 !
Minimum sigma y for a new puff/slug (m)

(SYMIN) Default: 1.0 I SYMIN = 1. 1!
Minimum sigma z for a new puff/slug (m)

(SZMIN) Default: 1.0 I SZMIN = 1. !

Default minimum turbulence velocities sigma-v and sigma-w
for each stability class over land and over water (m/s)
(SVMIN(12) and SWMIN(12))
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—————————— LAND -—-==—=——- -—==—--—- WATER -------—--

Stab Class : A B C D E F A B C D E F

Default SVMIN : .50, .50, .50, .50, .50, .50, .37, .37, .37, .37, .37, .37
Default SWMIN : .20, .12, .08, .06, .03, .016, .20, .12, .08, .06, .03, .016

! SVWMIN = 0.500, 0.500, 0.500, 0.500, 0.500, 0.500, 0.500, 0.500, 0.500,
0.500, 0.500, 0.500 !

I SWMIN = 0.200, 0.120, 0.080, 0.060, 0.030, 0.016, 0.200, 0.120, 0.080,
0.060, 0.030, 0.016 !

Divergence criterion for dw/dz across puff
used to initiate adjustment for horizontal
convergence (1/s)

Partial adjustment starts at CDIV(1l), and

full adjustment is reached at CDIV(2)

(CDIV(2)) Default: 0.0,0.0 ! CDIV =0., 0. !
Minimum wind speed (m/s) allowed for

non-calm conditions. Also used as minimum

speed returned when using power-law

extrapolation toward surface

(WSCALM) Default: 0.5 I WSCALM = 0.5 !
Maximum mixing height (m)

(XMAXZ1) Default: 3000. ! XMAXZI = 3000. !
Minimum mixing height (m)

(XMINZI) Default: 50. I XMINZI = 50.0 !

Default wind speed classes --
5 upper bounds (m/s) are entered;
the 6th class has no upper limit

(WSCAT(5)) Default :
ISC RURAL : 1.54, 3.09, 5.14, 8.23, 10.8 (10.8+)
Wind Speed Class : 1 2 3 4 5

I WSCAT = 1.54, 3.09, 5.14, 8.23, 10.80 !

Default wind speed profile power-law
exponents for stabilities 1-6

(PLX0(6)) Default : ISC RURAL values
ISC RURAL : .07, .07, .10, .15, .35, .55
ISC URBAN : .15, .15, .20, .25, .30, -30
Stability Class - A B C D E F

I PLXO = 0.07, 0.07, 0.10, 0.15, 0.35, 0.55 1!

Default potential temperature gradient
for stable classes E, F (degK/m)
(PTGO(2)) Default: 0.020, 0.035
I PTGO = 0.020, 0.035 !
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Default plume path coefficients for

each stability class (used when option

for partial plume height terrain adjustment

is selected -- MCTADJ=3)

(PPC(6)) Stability Class : A B C D E F
Default PPC : .50, .50, .50, .50, .35, .35

PPC = 0.50, 0.50, 0.50, 0.50, 0.35, 0.35 1!

Slug-to-puff transition criterion factor
equal to sigma-y/length of slug
(SL2PF) Default: 10. ! SL2PF = 10.0 !

Puff-splitting control variables ----——-——-——---——-————————

VERTICAL SPLIT

Number of puffs that result every time a puff

is split - nsplit=2 means that 1 puff splits

into 2

(NSPLIT) Default: 3 I NSPLIT = 3 I

Time(s) of a day when split puffs are eligible to

be split once again; this is typically set once

per day, around sunset before nocturnal shear develops.
24 values: 0 is midnight (00:00) and 23 is 11 PM (23:00)
0=do not re-split 1=eligible for re-split
(IRESPLIT(24)) Default: Hour 17 =1

IRESPLIT = O, O, O, O, O, O, O, O, O, O, O, O, O, O, O, O, O, 1, O, O, O, O, O, O

Split is allowed only if last hour"s mixing
height (m) exceeds a minimum value
(ZISPLIT) Default: 100. I ZISPLIT = 100.0 !

Split is allowed only if ratio of last hour™s
mixing ht to the maximum mixing ht experienced
by the puff is less than a maximum value (this
postpones a split until a nocturnal layer develops)

(ROLDMAX) Default: 0.25 I ROLDMAX = 0.25 !
HORIZONTAL SPLIT

Number of puffs that result every time a puff

is split - nsplith=5 means that 1 puff splits

into 5

(NSPLITH) Default: 5 I NSPLITH = 5 I
Minimum sigma-y (Grid Cells Units) of puff

before it may be split

(SYSPLITH) Default: 1.0 I SYSPLITH = 1.0 !
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Minimum puff elongation rate (SYSPLITH/hr) due to
wind shear, before it may be split

(SHSPLITH) Default: 2. I SHSPLITH = 2.0 !

Minimum concentration (g/m"3) of each

species in puff before it may be split

Enter array of NSPEC values; if a single value is

entered, 1t will be used for ALL species

(CNSPLITH) Default: 1.0E-07 I CNSPLITH = 1.0E-07
Integration control variables - - - - ——————— -

Fractional convergence criterion for numerical SLUG

sampling integration

(EPSSLUG) Default: 1.0e-04 ! EPSSLUG = 1.0E-04 !

Fractional convergence criterion for numerical AREA

source integration

(EPSAREA) Defaul t: 1.0e-06 ! EPSAREA = 1.0E-06 !

Trajectory step-length (m) used for numerical rise

integration

(DSRISE) Default: 1.0 I DSRISE = 1.0 !

Boundary Condition (BC) Puff control variables ----~————-—————

Minimum height (m) to which BC puffs are mixed as they are emitted

(MBCON=2 ONLY). Actual height is reset to the current mixing height

at the release point if greater than this minimum.

(HTMINBC) Default: 500. I HTMINBC = 500.0 !

Search radius (km) about a receptor for sampling nearest BC puff.
BC puffs are typically emitted with a spacing of one grid cell
length, so the search radius should be greater than DGRIDKM.
(RSAMPBC) Defaul t: 10. I RSAMPBC = 10.0 !
Near-Surface depletion adjustment to concentration profile used when
sampling BC puffs?
(MDEPBC) Default: 1 I MDEPBC = 1 1!
0 = Concentration is NOT adjusted for depletion
1 Adjust Concentration for depletion
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Number of point sources with
parameters provided below (NPT1) No default

Units used for point source

emissions below (IPTU) Default: 1
g/s
kg/hr
Ib/hr

tons/yr

Odour Unit * m**3/min
metric tons/yr

N~NoO o~ WNPE
L I e VA I 1

Number of source-species

combinations with variable

emissions scaling factors

provided below in (13d) (NSPT1) Default: O

Number of point sources with
variable emission parameters
provided in external file (NPT2) No default

(IT NPT2 > 0, these point
source emissions are read from
the file: PTEMARB.DAT)

NPT1

1PTU

NSPT1 =

NPT2 =

0

Odour Unit * m**3/s (vol. Fflux of odour compound)

0
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Subgroup (13b)

a
POINT SOURCE: CONSTANT DATA
b
c
Source X Y Stack Base Stack Exit Exit Bldg.
Emission
No. Coordinate Coordinate Height Elevation Diameter Vel. Temp. Dwash
Rates
(km) (km) m m (m (m/s) (deg. K)
1 ' SRCNAM = PTF 1!
11 X= 307.9880, 5158.353, 60.96, 190, 2.84, 19, 309.2, 1.,
1, 1, 11
11 SIGYZI = 0, 01!
11 ZPLTFM = .01
1 ' FMFAC = 11 TEND!

Data for each source are treated as a separate input subgroup
and therefore must end with an input group terminator.

SRCNAM is a 12-character name for a source
(No default)

X is an array holding the source data listed by the column headings
(No default)

SIGYZlI is an array holding the initial sigma-y and sigma-z (m)
(Default: 0.,0.)

FMFAC is a vertical momentum Flux factor (0. or 1.0) used to represent
the effect of rain-caps or other physical configurations that
reduce momentum rise associated with the actual exit velocity.
(Default: 1.0 -- full momentum used)

ZPLTFM is the platform height (m) for sources influenced by an isolated
structure that has a significant open area between the surface
and the bulk of the structure, such as an offshore oil platform.
The Base Elevation is that of the surface (ground or ocean),
and the Stack Height is the release height above the Base (nhot
above the platform). Building heights entered in Subgroup 13c
must be those of the buildings on the platform, measured from
the platform deck. ZPLTFM is used only with MBDW=1 (1SC
downwash method) for sources with building downwash.

(Default: 0.0)

b

0. = No building downwash modeled

1. = Downwash modeled for buildings resting on the surface

2. = Downwash modeled for buildings raised above the surface (ZPLTFM > 0.)

NOTE: must be entered as a REAL number (i.e., with decimal point)
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c
An emission rate must be entered for every pollutant modeled.
Enter emission rate of zero for secondary pollutants that are
modeled, but not emitted. Units are specified by IPTU
(e.g- 1 for g/s).

Source a
No. Effective building height, width, length and X/Y offset (in meters)
every 10 degrees. LENGTH, XBADJ, and YBADJ are only needed for
MBDW=2 (PRIME downwash option)
1 I SRCNAM
1 ! HEIGHT = 36.27, 36.27, 36.27, 36.27, 36.27, 36.27,
36.27, 36.27, 36.27, 36.27, 36.27, 36.27,
36.27, 36.27, 36.27, 36.27, 36.27, 36.27,
36.27, 36.27, 36.27, 36.27, 36.27, 36.27,
36.27, 36.27, 36.27, 36.27, 36.27, 36.27,
36.27, 36.27, 36.27, 36.27, 36.27, 36.27 1
1 1 WIDTH = 206.36, 209.25, 205.78, 196.06, 180.38, 159.22,
133.22, 103.18, 70, 103.18, 133.22, 159.22,
180.38, 196.06, 205.78, 209.25, 206.36, 197.2,
206.36, 209.25, 205.78, 196.06, 180.38, 159.22,
133.22, 103.18, 70, 103.18, 133.22, 159.22,
180.38, 196.06, 205.78, 209.25, 206.36, 197.2 1

Building height, width, length, and X/Y offset from the source are treated
as a separate iInput subgroup for each source and therefore must end with

an input group terminator. The X/Y offset is the position, relative to the
stack, of the center of the upwind face of the projected building, with the
Xx-axis pointing along the flow direction.

Use this subgroup to describe temporal variations in the emission
rates given in 13b. Factors entered multiply the rates in 13b.
Skip sources here that have constant emissions. For more elaborate
variation iIn source parameters, use PTEMARB.DAT and NPT2 > O.
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IVARY determines the type of variation, and is source-specific:

(1VARY)

WNEFO

D
1

Default: O
Constant
Diurnal cycle (24 scaling factors: hours 1-24)
Monthly cycle (12 scaling factors: months 1-12)
Hour & Season (4 groups of 24 hourly scaling factors,
where first group is DEC-JAN-FEB)
Speed & Stab. (6 groups of 6 scaling factors, where

Temperature

first group is Stability Class A,

and the speed classes have upper
bounds (m/s) defined in Group 12

(12 scaling factors, where temperature
classes have upper bounds (C) of:

0, 5, 10, 15, 20, 25, 30, 35, 40,

45, 50, 50+)

Data for each species are treated as a separate input subgroup
and therefore must end with an input group terminator.

Number of polygon area sources with

parameters specified below (NAR1) No default

Units used for area source

emissions

NOoO O~ WNER
[ L I T | B 1

Number of

below
g/m**2/s
kg/m**2/hr
Ib/m**2/hr
tons/m**2/yr

NAR1

1
o

1ARU

1
=

(1ARU) Default: 1

Odour Unit * m/s (vol. flux/m**2 of odour compound)
Odour Unit * m/min
metric tons/m**2/yr

source-species

combinations with variable
emissions scaling factors
provided below in (14d)

(NSAR1) Default: O I NSAR1 = O !

Number of buoyant polygon area sources

with variable

parameters (NAR2)

location and emission

No default ! NAR2 = O 1
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(1f NAR2 > 0, ALL parameter data for
these sources are read from the file: BAEMARB.DAT)

TEND!

a
AREA SOURCE: CONSTANT DATA
b
Source Effect. Base Initial Emission
No. Height Elevation Sigma z Rates
(m) (m m

Data for each source are treated as a separate input subgroup
and therefore must end with an input group terminator.

An emission rate must be entered for every pollutant modeled.
Enter emission rate of zero for secondary pollutants that are

modeled, but not emitted. Units are specified by IARU
(e.g. 1 for g/m**2/s).

No. Ordered list of X followed by list of Y, grouped by source

Data for each source are treated as a separate input subgroup
and therefore must end with an input group terminator.

Use this subgroup to describe temporal variations in the emission
rates given in 14b. Factors entered multiply the rates in 1l4b.
Skip sources here that have constant emissions. For more elaborate
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variation In source parameters, use BAEMARB.DAT and NAR2 > O.

IVARY determines the type of variation, and is source-specific:

(IVARY) Default: O
0= Constant
1= Diurnal cycle (24 scaling factors: hours 1-24)
2 = Monthly cycle (12 scaling factors: months 1-12)
3 = Hour & Season (4 groups of 24 hourly scaling factors,

where first group is DEC-JAN-FEB)
Speed & Stab. (6 groups of 6 scaling factors, where
first group is Stability Class A,
and the speed classes have upper
bounds (m/s) defined in Group 12
5 = Temperature (12 scaling factors, where temperature
classes have upper bounds (C) of:
0, 5, 10, 15, 20, 25, 30, 35, 40,
45, 50, 50+)

IS
1

Data for each species are treated as a separate input subgroup
and therefore must end with an input group terminator.

Number of buoyant line sources
with variable location and emission
parameters (NLN2) No default I NLN2 = O !

(1f NLN2 > O, ALL parameter data for
these sources are read from the file: LNEMARB.DAT)

Number of buoyant line sources (NLINES) No default I NLINES = 0 !

Units used for line source

emissions below (1LNU) Default: 1 ! |ILNU = 1 1!
g/s
kg/hr
Ib/hr

tons/yr

Odour Unit * m**3/s (vol. flux of odour compound)

Odour Unit * m**3/min

metric tons/yr

NoO O~ WNERE
L 1 1 A A V1|

Number of source-species
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combinations with variable
emissions scaling factors

provided below in (15c) (NSLN1) Default: O ! NSLN1 = 0O !
Maximum number of segments used to model
each line (MXNSEQG) Default: 7 I MXNSEG = 7 !
The following variables are required only if NLINES > 0. They are
used in the buoyant line source plume rise calculations.
Number of distances at which Default: 6 I NLRISE = 6 !
transitional rise is computed
Average building length (XL) No default I XL = 0. !
(in meters)
Average building height (HBL) No default I HBL = 0. !
(in meters)
Average building width (WBL) No default I WBL = 0. !
(in meters)
Average line source width (WML) No default I WL = 0. !
(in meters)
Average separation between buildings (DXL) No default I DXL = 0. !
(in meters)
Average buoyancy parameter (FPRIMEL) No default I FPRIMEL = 0. !
(in m**4/s**3)
TEND!
Subgroup (15b)
BUOYANT LINE SOURCE: CONSTANT DATA
a
Source Beg. X Beg. Y End. X End. Y Release Base
Emission
No. Coordinate Coordinate Coordinate Coordinate Height Elevation
Rates
(km) (km) (km) (km) m (m

Data for each source are treated as a separate input subgroup
and therefore must end with an input group terminator.
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b

An emission rate must be entered for every pollutant modeled.
Enter emission rate of zero for secondary pollutants that are
modeled, but not emitted. Units are specified by ILNTU

(e.g- 1 for g/s).

Use this subgroup to describe temporal variations in the emission
rates given in 15b. Factors entered multiply the rates in 15b.
Skip sources here that have constant emissions.

IVARY determines the type of variation, and is source-specific:

(1VARY) Default: O
0 = Constant
1= Diurnal cycle (24 scaling factors: hours 1-24)
2 = Monthly cycle (12 scaling factors: months 1-12)
3 = Hour & Season (4 groups of 24 hourly scaling factors,

where first group is DEC-JAN-FEB)
Speed & Stab. (6 groups of 6 scaling factors, where
first group is Stability Class A,
and the speed classes have upper
bounds (m/s) defined in Group 12
5= Temperature (12 scaling factors, where temperature
classes have upper bounds (C) of:
0, 5, 10, 15, 20, 25, 30, 35, 40,
45, 50, 50+)

N
1l

Data for each species are treated as a separate input subgroup
and therefore must end with an input group terminator.

Number of volume sources with
parameters provided in 16b,c (NVL1) No default ! NVL1 = O !
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Units used for volume source
emissions below in 16b (1vLY) Default: 1 I IVLU = 1 1
g/s
kg/hr
Ib/hr
tons/yr
Odour Unit * m**3/s (vol. flux of odour compound)
Odour Unit * m**3/min
metric tons/yr

NOoO o~ WNER
L L O T | R V1|

Number of source-species

combinations with variable

emissions scaling factors

provided below in (16c) (NSVL1) Default: O ! NSVL1 = O !

Number of volume sources with
variable location and emission
parameters (NVL2) No default ! NVL2 = 0 !

(I NVL2 > 0, ALL parameter data for
these sources are read from the VOLEMARB.DAT Ffile(s) )

a
VOLUME SOURCE: CONSTANT DATA
b
X Y Effect. Base Initial Initial Emission
Coordinate Coordinate Height Elevation Sigma y Sigma z Rates
(km) (km) m m m m

Data for each source are treated as a separate input subgroup
and therefore must end with an input group terminator.

An emission rate must be entered for every pollutant modeled.
Enter emission rate of zero for secondary pollutants that are
modeled, but not emitted. Units are specified by 1VLU

(e.g. 1 for g/s).
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Use this subgroup to describe temporal variations in the emission
rates given in 16b. Factors entered multiply the rates in 16b.
Skip sources here that have constant emissions. For more elaborate
variation In source parameters, use VOLEMARB.DAT and NVL2 > O.

IVARY determines the type of variation, and is source-specific:

(1VARY) Default: O
0= Constant
1= Diurnal cycle (24 scaling factors: hours 1-24)
2 = Monthly cycle (12 scaling factors: months 1-12)
3 = Hour & Season (4 groups of 24 hourly scaling factors,

where first group is DEC-JAN-FEB)
Speed & Stab. (6 groups of 6 scaling factors, where
first group is Stability Class A,
and the speed classes have upper
bounds (m/s) defined in Group 12
5 = Temperature (12 scaling factors, where temperature
classes have upper bounds (C) of:
0, 5, 10, 15, 20, 25, 30, 35, 40,
45, 50, 50+)

I
I

Data for each species are treated as a separate input subgroup
and therefore must end with an input group terminator.

Number of non-gridded receptors (NREC) No default ! NREC = 3894 !

TEND!

Page D-35



24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

a

X Y Ground Height b
Receptor Coordinate Coordinate Elevation Above Ground
No. (km) (km) m m

11 X= 306.8740, 5157.292, 213, 0 ! IEND!
21 X = 306.9740, 5157.287, 213, O ! IEND!
31 X = 307.0740, 5157.283, 213, O ! IEND!
41 X = 307.1740, 5157.278, 213, O ! IEND!
51 X= 307.2740, 5157.274, 213, 0 ! 'END!
61 X = 307.3740, 5157.27, 213, 0 ! IEND!
71 X = 307.4740, 5157.265, 213, O ! IEND!
81 X = 307.5730, 5157.261, 213, O ! IEND!
91 X = 307.6730, 5157.256, 212, O ! IEND!
10 ' X = 307.7730, 5157.252, 212, 0 ! I'END!
11 1 X = 307.8730, 5157.247, 211, 0 ! IEND!
12 1 X = 307.9730, 5157.243, 210, O ! IEND!
13 1 X = 308.0730, 5157.239, 211, 0 ! IEND!
14 1 X = 308.1730, 5157.234, 211, 0 ! IEND!
151 X = 308.2730, 5157.23, 208, 0 ! IEND!
16 ! X = 308.3730, 5157.225, 205, 0 ! 'END!
17 1 X = 308.4730, 5157.221, 201, 0 ! IEND!
18 1 X = 308.5730, 5157.216, 198, 0 ! IEND!
19 1 X = 308.6730, 5157.212, 194, 0 ! IEND!
20 1 X = 308.7720, 5157.207, 190, O I IEND!
21 1 X = 308.8720, 5157 .203, 186, O I IEND!
22 1 X = 308.9720, 5157.199, 184, 0 ! IEND!
23 1 X = 309.0720, 5157.194, 183, 0 ! IEND!
24 1 X = 309.1720, 5157.19, 179, 0 ! IEND!
25 1 X = 309.2720, 5157.185, 164, O ! IEND!
26 1 X = 306.8790, 5157.392, 213, O ! IEND!
27 1 X = 306.9780, 5157.387, 213, 0 ! IEND!
28 1 X = 307.0780, 5157.383, 213, 0 ! IEND!
29 1 X = 307.1780, 5157.378, 213, 0 ! IEND!
30 I X = 307.2780, 5157.374, 213, O ! IEND!
31 1 X = 307.3780, 5157 .369, 213, O I IEND!
321 X = 307.4780, 5157.365, 213, 0 ! IEND!
331 X = 307.5780, 5157.361, 212, 0 ! IEND!
34 1 X = 307.6780, 5157.356, 210, 0 ! IEND!
35 1 X = 307.7780, 5157.352, 209, O I IEND!
36 ! X = 307.8780, 5157.347, 208, O ! IEND!
37 1 X = 307.9780, 5157.343, 207, 0 ! IEND!
381 X = 308.0770, 5157.338, 207, 0 ! IEND!
391 X = 308.1770, 5157.334, 206, 0 ! IEND!
40 I X = 308.2770, 5157.33, 204, 0 ! IEND!
41 1 X = 308.3770, 5157.325, 202, 0 ! IEND!
42 1 X = 308.4770, 5157.321, 199, 0 ! IEND!
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43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

XXXXXXXXXXXXXXEXX XXX XEXXXXXHXXHXXXEXX XX XXX XXXXXXXXXXXXXXXXXXX

308.

308
308

307

307

308

308

308

307

307

307

308
308

5770,

.6770,
.7770,
308.
308.
309.
309.
309.
306.
306.
307.
307.
307.

8770,
9770,
0770,
1770,
2760,
8830,
9830,
0830,
1830,
2830,

-3830,
307.
307.
307.
. 7820,
307.
307.
308.
308.
308.
308.
308.
-5820,
308.
308.

4820,
5820,
6820,

8820,
9820,
0820,
1820,
2820,
3820,
4820,

6810,
7810,

.8810,
.9810,
309.
309.
309.
306.
306.
307.

0810,
1810,
2810,
8870,
9870,
0870,

.1870,
307.
307.
307.

2870,
3870,
4870,

.5870,
307.
307.
307.
-9860,
308.
308.
308.
308.
308.
308.

6870,
7870,
8870,

0860,
1860,
2860,
3860,
4860,
5860,

.6860,
.7860,
308.
308.

8860,
9860,

5157.

5157
5157

5157

5157
5157

5157

5157

5157

5157

5157

5157

5157
5157

316,

.312,
.307,
5157.
5157.
5157.
5157.
5157.
5157.
5157.
5157.
5157.
5157.

303,
299,
294,
29,

285,
492,
487,
483,
478,
474,

.469,
5157.
5157.
.456,
.452,
5157.
5157.
5157.
5157.
5157.
5157.
5157.
.416,
5157.
5157.

465,
461,

447,
443,
438,
434,
429,
425,
421,

412,
407,

-403,
.398,
5157.
5157.
5157.
5157.
5157.
5157.

394,
39,

385,
591,
587,
583,

.578,
5157.
5157.
5157.

574,
569,
565,

.56,
5157.
5157.
5157.
.543,
5157.
5157.
5157.
5157.
5157.
5157.

556,
552,
547,

538,
534,
529,
525,
521,
516,

.512,
.507,
5157.
5157.

503,
498,

196,
193,
190,
187,
185,
183,
179,
164,
213,
213,
213,
213,
213,
213,
213,
211,
209,
208,
206,
205,
204,
203,
201,
199,
197,
195,
192,
190,
187,
185,
183,
178,
164,
213,
213,
213,
213,
213,
213,
213,
211,
209,
207,
205,
204,
202,
201,
199,
197,
195,
193,
191,
189,
187,
185,

[eNoloNolooNoNololooNolololooNololoNoloNoNeNe) [cNoNoNoNoNe]

[eNoNoNeooNoNoNe]

cNeoNoNooloNoNolololoNoNoNe]
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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98 I X = 309.0860, 5157.494, 183, O ! IENDI!

99 I X = 309.1850, 5157.489, 178, O ! IENDI!

100 ' X = 309.2850, 5157.485, 163, O I TEND!
101 ' X = 306.8920, 5157.691, 213, O ! IEND!
102 1 X = 306.9920, 5157.687, 213, O I TEND!
103 1 X = 307.0920, 5157.683, 213, O ! IENDI!
104 1 X = 307.1920, 5157.678, 213, O I TEND!
105 1 X = 307.2910, 5157.674, 213, O ! IEND!
106 ' X = 307.3910, 5157.669, 213, O ! IEND!
107 1 X = 307.4910, 5157.665, 213, O I TEND!
108 1 X = 307.5910, 5157.66, 211, O I TEND!

109 1 X = 307.6910, 5157.656, 208, O I TEND!
110 ' X = 307.7910, 5157.651, 206, O ! IENDI!
111 ' X = 307.8910, 5157.647, 204, O ! IEND!
112 1 X = 307.9910, 5157.643, 202, O I TEND!
113 1 X = 308.0910, 5157.638, 200, O I TEND!
114 1 X = 308.1910, 5157.634, 199, O I TEND!
115 1 X = 308.2910, 5157.629, 197, O ! IENDI!
116 I X = 308.3910, 5157.625, 196, O ! IEND!
117 ¥ X = 308.4900, 5157.62, 194, O I TEND!

118 1 X = 308.5900, 5157.616, 192, O I TEND!
119 1 X = 308.6900, 5157.612, 190, O I TEND!
120 I X = 308.7900, 5157.607, 188, O ! IENDI!
121 1 X = 308.8900, 5157.603, 186, O ! IENDI!
122 1 X = 308.9900, 5157.598, 184, O I TEND!
123 1 X = 309.0900, 5157.594, 183, O I TEND!
124 1 X = 309.1900, 5157.589, 177, O I TEND!
125 1 X = 309.2900, 5157.585, 163, O ! IENDI!
126 I X = 306.8960, 5157.791, 213, O ! IENDI!
127 1 X = 306.9960, 5157.787, 213, O I TEND!
128 1 X = 307.0960, 5157.782, 213, O ! IEND!
129 1 X = 307.1960, 5157.778, 213, O ! IEND!
130 1 X = 307.2960, 5157.774, 212, O ! IEND!
131 1 X = 307.3960, 5157.769, 211, O ! IENDI!
132 1 X = 307.4960, 5157.765, 211, O ! IEND!
133 I X = 307.5960, 5157.76, 209, O ! IEND!

134 1 X = 307.6960, 5157.756, 207, O ! IEND!
135 1 X = 307.7950, 5157.751, 205, O I TEND!
136 1 X = 307.8950, 5157.747, 202, O ! IEND!
137 1 X = 307.9950, 5157.743, 200, O ! IEND!
138 I X = 308.0950, 5157.738, 199, O ! IEND!
139 I X = 308.1950, 5157.734, 197, O ! IEND!
140 1 X = 308.2950, 5157.729, 196, O I TEND!
141 ' X = 308.3950, 5157.725, 195, O I TEND!
142 1 X = 308.4950, 5157.72, 193, O ! IEND!

143 1 X = 308.5950, 5157.716, 190, O ! IEND!
144 1 X = 308.6950, 5157.711, 189, O ! IEND!
145 1 X = 308.7950, 5157.707, 187, O I TEND!
146 1 X = 308.8950, 5157.703, 185, O I TEND!
147 1 X = 308.9940, 5157.698, 184, O ! IENDI!
148 1 X = 309.0940, 5157.694, 183, O ! IENDI!
149 1 X = 309.1940, 5157.689, 177, O ! IENDI!
150 ' X = 309.2940, 5157.685, 163, O I TEND!
151 1 X = 306.9010, 5157.891, 213, O I TEND!
152 1 X = 307.0010, 5157.887, 213, O ! IENDI!
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153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207

XXXXXXXXXXXXXXEXX XXX XEXXXXXXXHXXXEXX XX XXX XXXXXXXXXXXXXXXXXXX

307
307
307
307
307
307
307
307
307
308
308
308
308
308
308
308
308
308
308
308
309
309
309
306
307
307
307
307
307
307
307
308
308
308
308
308
308
309
309
309
309
306
307
307
307
307
307
307
307
308
308
308
308
308
308

.1010,
-2000,
-3000,
-4000,
-5000,
.6000,
.7000,
-8000,
-9000,
-0000,
-1000,
-2000,
-2990,
-3990,
-4990,
-5990,
-6990,
-7990,
-8990,
-9990,
-0990,
-1990,
-2990,
-9050,
-0050,
-1050,
.2050,
-3050,
-4050,
-5050,
.6050,
-4040,
-5040,
.6040,
.7040,
.8040,
-9030,
-0030,
-1030,
.2030,
-3030,
-9100,
-0090,
-1090,
.2090,
-3090,
-4090,
-5090,
.6090,
-4080,
.5080,
.6080,
.7080,
.8080,
-9080,

5157.

5157
5157

5157

5157
5157

5157

5157
5157

5157

5157

882,

.878,
.873,
5157.
5157.
5157.
5157.
5157.
5157.
5157.
5157.
5157.
5157.

869,
865,
86,

856,
851,
847,
842,
838,
834,
829,

.825,
5157.
5157.
.811,
.807,
5157.
5157.
5157.
5157.
5157.
5157.
5157.
.982,
5157.
5157.

82,
816,

803,
798,
794,
789,
785,
991,
987,

978,
973,

-969,
-965,
5157.
5157.
5157.
5157.
5157.
5157.

96,
925,
92,
916,
911,
907,

-902,
5157.
5157.
5157.

898,
894,
889,

.885,
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.

091,
087,
082,
078,
073,
069,
064,
06,

025,
02,

016,
011,
007,
002,

213,
213,
212,
210,
209,
208,
206,
203,
201,
199,
198,
196,
194,
193,
191,
189,
188,
186,
184,
183,
182,
176,
165,
213,
213,
213,
213,
211,
208,
207,
206,
191,
190,
188,
186,
184,
183,
183,
180,
176,
165,
213,
213,
213,
211,
209,
206,
205,
204,
190,
189,
187,
185,
184,
183,
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[cNoNeoNoNe)

eNoNoNoNoNoNoNe]

[eNoNoNeololoNoloNoNoNoloNoNoNe)

[eNoloNoNoloNeolooNololoNoNeNe)

TEND!
TEND!
TEND!
TEND!
TEND!
END!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
END!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
END!

TEND!
END!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

TEND!

TEND!
END!

TEND!
TEND!
TEND!
TEND!
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208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
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309
309
309
309
306
307
307
307
307
307
307
307
308
308
308
308
308
308
309
309
309
309
306
307
307
307
307
307
307
307
308
308
308
308
308
308
309
309
309
309
306
307
307
307
307
307
307
307
308
308
308
308
308
308
309

.0080,
-1080,
.2080,
-3080,
.9140,
.0140,
.1140,
.2140,
-3140,
-4140,
-5130,
.6130,
-4130,
-5130,
.6130,
.7120,
.8120,
-9120,
.0120,
-1120,
.2120,
-3120,
-9180,
.0180,
-1180,
.2180,
.3180,
-4180,
.5180,
.6180,
-4170,
.5170,
.6170,
.7170,
.8170,
.9170,
.0170,
-1170,
.2160,
-3160,
-9230,
.0230,
-1230,
.2230,
-3230,
.4220,
.5220,
.6220,
-4220,
.5220,
.6210,
.7210,
.8210,
-9210,
.0210,

5157.

5157
5157

5157.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.

5158

5158.
5158.
5158.

5158

5158.
5158.
5158.
5158.
5158.
5158.
5158.

5158

5158.
5158.

5158
5158

5158.
5158.
5158.
5158.
5158.
5158.

5158

5158.
5158.
5158.

5158

5158.
5158.
5158.

5158

5158.
5158.
5158.
5158.
5158.
5158.

5158
5158

5158.
5158.

998, 182,
-993, 179,
.989, 175,
985, 164,
191, 213,
187, 213,
182, 212,
178, 210,
173, 206,
169, 204,
164, 203,
16, 202,
124, 189,
.12, 187,
116, 186,
111, 185,
107, 183,
.102, 183,
098, 182,
093, 178,
089, 173,
085, 163,
291, 212,
286, 211,
282, 210,
.278, 207,
273, 204,
269, 201,
.264, 201,
.26, 200,
224, 187,
22, 186,
215, 185,
211, 184,
207, 183,
202, 183,
.198, 182,
193, 177,
189, 172,
184, 162,
.391, 209,
386, 208,
382, 206,
378, 204,
.373, 202,
369, 199,
364, 199,
36, 198,
324, 186,
32, 186,
315, 185,
.311, 184,
.307, 183,
302, 183,
298, 182,
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[eNoloNoloNoNoNoloNoNe]

eNeoNoloNololoNeolooNoNoNoNoNe]

eNolooololoNololoNoNoloNoNe]

cNoNoNoNe]

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

Page D-40



263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
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309.

309
309

308

309

307

307

308

309

307

307

308
308

1210,

.2210,
.3210,
306.
307.
307.
307.
307.
307.
307.
307.
308.
308.

9270,
0270,
1270,
2270,
3270,
4270,
5270,
6270,
4260,
5260,

.6260,
308.
308.
308.
.0260,
309.
309.
309.
306.
307.
307.
307.
.3310,
307.
307.

7260,
8260,
9260,

1250,
2250,
3250,
9320,
0320,
1320,
2310,

4310,
5310,

.6310,
-4300,
308.
308.
308.
308.
308.
309.

5300,
6300,
7300,
8300,
9300,
0300,

-1300,
309.
309.
306.

2300,
3300,
9360,

.0360,
307.
307.
307.

1360,
2360,
3360,

-4360,
307.
307.
308.
308.
308.
308.

5360,
6360,
4350,
5350,
6350,
7350,

-8350,
-9340,
309.
309.

0340,
1340,

5158.

5158
5158

5158

5158

293,

.289,
.284,
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.

491,
486,
482,
477,
473,
469,
464,
46,

424,
42,

.415,
5158.
5158.
5158.
.398,
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.

411,
406,
402,

393,
389,
384,
591,
586,
582,
577,
573,
568,
564,
56,

524,
52,

515,
511,
506,
502,
498,
493,
489,
484,
691,
686,
682,
677,
673,
668,
664,
66,

624,
62,

615,
611,
606,
602,
597,
593,

176,
171,
161,
206,
205,
203,
201,
200,
197,
196,
195,
186,
185,
184,
183,
183,
183,
181,
175,
170,
161,
204,
202,
200,
198,
196,
194,
193,
193,
185,
184,
183,
183,
183,
183,
180,
173,
168,
160,
200,
198,
196,
194,
193,
191,
191,
191,
184,
183,
183,
183,
183,
181,
178,
172,
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[eNoloNololoNoNoNoNe]

eNoNolololoNoNeooloNoNoNoNoNe]

eNoNoloololoNooloNooNoNeNe]

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
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350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
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309
309
306
307
307
307
307
307
307
307
307
307
307
308
308
308
308
308
308
308
308
308
308
309
309
309
309
306
307
307
307
307
307
307
307
307
307
307
308
308
308
308
308
308
308
308
308
308
309
309
309
309
306
307
307

.2340,
-3340,
.9410,
.0410,
-1400,
.2400,
.3400,
-4400,
-5400,
-6400,
.7400,
-8400,
-9400,
-0400,
-1400,
-2400,
-3390,
-4390,
-5390,
-6390,
-7390,
-8390,
-9390,
-0390,
-1390,
.2390,
-3390,
-9450,
-0450,
-1450,
.2450,
-3450,
-4450,
.5450,
.6440,
. 7440,
-8440,
-9440,
-0440,
-1440,
.2440,
.3440,
-4440,
-5440,
.6440,
.7440,
.8430,
-9430,
-0430,
-1430,
.2430,
-3430,
-9490,
-0490,
-1490,

5158.

5158
5158

5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.

5158

5158.
5158.
5158.

5158

5158.
5158.
5158.
5158.
5158.
5158.
5158.

5158

5158.
5158.

5158
5158

5158.
5158.
5158.
5158.
5158.
5158.

5158

5158.
5158.
5158.

5158

5158.
5158.
5158.

5158

5158.
5158.
5158.
5158.
5158.
5158.

5158
5158
5158

5158.

589, 167,
.584, 159,
.79, 196,
786, 194,
782, 192,
777, 191,
773, 190,
768, 189,
764, 190,
759, 189,
755, 188,
751, 187,
746, 187,
. 742, 185,
737, 185,
733, 184,
728, 184,
.724, 183,
72, 183,
715, 183,
711, 183,
706, 182,
702, 179,
697, 176,
693, 170,
.688, 166,
684, 159,
89, 193,
.886, 191,
.882, 190,
877, 188,
873, 187,
868, 187,
864, 187,
859, 187,
855, 186,
.85, 185,
846, 185,
842, 184,
837, 183,
.833, 183,
828, 183,
824, 183,
819, 183,
.815, 182,
811, 182,
806, 180,
802, 177,
797, 174,
793, 169,
788, 166,
.784, 158,
.99, 190,
.986, 189,
981, 187,
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oNe]

eNeoNoololoNoNooNoNoNoNoNeNe]

[eNoNoNoloNoNoNe]

eNoNoNoNoNoNoNe]

eNolooNololoNololoNoNoloNoNe]

oo

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
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307
307
307
307
307
307
307
307
308
308
308
308
308
308
308
308
308
308
309
309
309
309
306
307
307
307
307
307
307
307
307
307
307
308
308
308
308
308
308
308
308
308
308
309
309
309
309
306
307
307
307
307
307
307
307

-2490,
-3490,
-4490,
-5490,
.6490,
.7490,
.8490,
-9490,
-0490,
-1480,
.2480,
-3480,
-4480,
-5480,
.6480,
.7480,
-8480,
-9480,
.0480,
-1480,
.2480,
.3470,
-9540,
.0540,
-1540,
.2540,
-3540,
-4530,
-5530,
.6530,
. 7530,
-8530,
-9530,
.0530,
-1530,
.2530,
-3530,
-4530,
-5530,
.6520,
. 7520,
.8520,
-9520,
-0520,
-1520,
.2520,
.3520,
-9580,
-0580,
-1580,
.2580,
-3580,
-4580,
.5580,
.6580,

5158.977,
5158.973,
5158.968,
5158.964,
5158.959,
5158.955,
5158.95,

5158.946,
5158.942,
5158.937,
5158.933,
5158.928,
5158.924,
5158.919,
5158.915,
5158.91,

5158.906,
5158.902,
5158.897,
5158.893,
5158.888,
5158.884,
5159.09,

5159.086,
5159.081,
5159.077,
5159.072,
5159.068,
5159.064,
5159.059,
5159.055,
5159.05,

5159.046,
5159.041,
5159.037,
5159.033,
5159.028,
5159.024,
5159.019,
5159.015,
5159.01,

5159.006,
5159.002,
5158.997,
5158.993,
5158.988,
5158.984,
5159.19,

5159.186,
5159.181,
5159.177,
5159.172,
5159.168,
5159.164,
5159.159,

186,
185,
185,
185,
185,
185,
184,
183,
183,
183,
183,
183,
182,
182,
180,
180,
177,
175,
172,
168,
164,
157,
187,
186,
185,
183,
183,
183,
183,
183,
183,
183,
183,
183,
183,
182,
181,
180,
180,
178,
177,
175,
173,
170,
166,
162,
158,
185,
184,
183,
183,
182,
182,
182,
182,
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cNoNoNoNoloNe)

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482

XXXXXXXXXXXXXXEXX XXX XEXXXXXXXHXXXEXX XX XXX XXXXXXXXXXXXXXXXXXX

307
307
307
308
308
308
308
308
308
308
308
308
308
309
309
309
309
306
307
307
307
307
307
307
307
307
307
307
308
308
308
308
308
308
308
308
308
308
309
309
309
309
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307
307
307
307
307
307
307
307
307
307
308
308

.7580,
-8580,
-9580,
.0570,
.1570,
.2570,
.3570,
.4570,
.5570,
.6570,
.7570,
.8570,
.9570,
.0570,
-1560,
.2560,
-3560,
-9630,
.0630,
-1630,
.2630,
-3620,
.4620,
.5620,
.6620,
.7620,
.8620,
-9620,
.0620,
.1620,
.2620,
.3620,
.4620,
.5610,
.6610,
.7610,
.8610,
-9610,
.0610,
.1610,
.2610,
.3610,
-9670,
-0670,
.1670,
.2670,
.3670,
-4670,
-5670,
.6670,
.7670,
.8660,
-9660,
.0660,
-1660,

5159.

5159
5159

155,

.15,

.146,
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.

141,
137,
132,
128,
124,
119,
115,
11,

106,
101,
097,
093,
088,
084,
29,

286,
281,
277,
272,
268,
263,
259,
255,
25,

246,
241,
237,
232,
228,
224,
219,
215,
21,

206,
201,
197,
192,
188,
184,
39,

386,
381,
377,
372,
368,
363,
359,
354,
35,

346,
341,
337,

182,
181,
181,
181,
181,
180,
179,
178,
178,
176,
174,
173,
170,
166,
163,
161,
157,
183,
183,
183,
183,
181,
181,
181,
181,
180,
180,
180,
180,
179,
178,
177,
176,
175,
174,
172,
170,
167,
164,
161,
159,
156,
183,
183,
183,
182,
180,
180,
180,
179,
179,
178,
178,
178,
177,
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[cNoloNoloNoNeNe)

[cNoNoNeoNoNe]

[eNoloNoNoNoNoNe]

o o
[cNoNoNeoNoNe) [eNeoNoNeooNoNoNe]

eNololoNoNoNoNe]

eoNeoNe]

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
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308.

308
308

307

307

308

308

308

309

307

307

308
308

2660,

-3660,
-4660,
308.
308.
308.
308.
308.
309.
309.
309.
309.
306.

5660,
6660,
7660,
8660,
9660,
0650,
1650,
2650,
3650,
9720,

.0720,
307.
307.
307.
.4710,
307.
307.
307.
307.
307.
308.
308.
.2710,
308.
308.

1710,
2710,
3710,

5710,
6710,
7710,
8710,
9710,
0710,
1710,

3700,
4700,

.5700,
.6700,
308.
308.
308.
309.
309.
309.

7700,
8700,
9700,
0700,
1700,
2700,

.3700,
306.
307.
307.

9760,
0760,
1760,

.2760,
307.
307.
307.
.6760,
307.
307.
307.
308.
308.
308.

3760,
4760,
5760,

7750,
8750,
9750,
0750,
1750,
2750,

.3750,
.4750,
308.
308.

5750,
6750,

5159.

5159
5159

5159

5159

5159

5159
5159

5159

332,

.328,
.323,
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.

319,
315,
31,

306,
301,
297,
292,
288,
284,
49,

.485,
5159.
5159.
5159.
.468,
5159.
5159.
5159.
5159.
5159.
5159.
5159.
.432,
5159.
5159.

481,
477,
472,

463,
459,
454,
45,

446,
441,
437,

428,
423,

-419,
.414,
5159.
5159.
5159.
5159.
5159.
5159.

41,

406,
401,
397,
392,
388,

.383,
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.

59,

585,
581,
577,
572,
568,
563,
559,
554,
55,

545,
541,
537,
532,
528,
523,
519,
514,

176,
175,
174,
172,
171,
169,
167,
165,
162,
160,
158,
155,
183,
183,
183,
181,
178,
178,
178,
178,
178,
176,
176,
175,
175,
174,
172,
171,
169,
168,
167,
165,
163,
160,
158,
156,
154,
183,
183,
183,
181,
177,
177,
176,
176,
176,
175,
174,
173,
172,
171,
170,
169,
167,
166,
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eNololoNoNoNoNe] [eNoNoNeoNoNe) [eNoloNoloNoNeoNe] [eNoloNoNoNoNoNe] [cNoNoNeoNoNe] [cNoNoNoNe)

eNoNoooloNoNe]

TEND!
TEND!
TEND!
TEND!
TEND!
END!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
END!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
END!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
END!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

TEND!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
END!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
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308.

308
308

307

307

308

309

309

325

325

325

325
325

7750,

.8740,
.9740,
309.
309.
309.
309.
306.
307.
307.
307.
307.
307.

0740,
1740,
2740,
3740,
9810,
0800,
1800,
2800,
3800,
4800,

.5800,
307.
307.
307.

6800,
7800,
8800,

-9800,
308.
308.
308.
308.
308.
308.
308.
.7790,
308.
308.

0800,
1800,
2790,
3790,
4790,
5790,
6790,

8790,
9790,

.0790,
-1790,
309.
309.
326.
325.
325.
325.

2790,
3780,
0000,
8730,
7780,
7380,

.6980,
325.
325.
325.

6270,
5560,
5480,

-5390,
325.
325.
325.

7780,
8330,
8880,

-9200,
325.
325.
325.
325.
325.
325.

9360,
9200,
9040,
8410,
8570,
8730,

.9210,
-9680,
326.
326.

0790,
1430,

5159.

5159
5159

5159

5159

5159

5159
5159

51,

-506,
.501,
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.
5159.

497,
492,
488,
483,
69,

685,
681,
676,
672,
668,

.663,
5159.
5159.
5159.

659,
654,
65,

.645,
5159.
5159.
5159.
5159.
5159.
5159.
5159.
.61,
5159.
5159.

641,
636,
632,
628,
623,
619,
614,

605,
601,

.597,
.592,
5159.
5159.
5135.
5135.
5136.
5136.
5136.
5137.
5137.
5137.
5137.
5138.
5138.
5138.
5139.
5139.
5140.
5140.
5140.
5141.
5141.
5141.
5141.
5142.
5142.

588,
583,
397,
857,
349,
611,
873,
119,
365,
635,
905,
333,
587,
841,
325,
794,
064,
333,
825,
079,
333,
579,
825,
286,
548,

164,
162,
161,
158,
157,
155,
153,

183,
183,
183,
181,
177,
175,
174,
174,
174,

173,
172,
171,
170,
169,
168,
167,
166,
164,

162,
160,
158,
157,
155,
153,
152,
109,
109,
109,
109,
109,
109,
109,
109,
109,
109,
109,
111,
111,
111,
111,
109,
109,
109,
109,
109,
109,
109,
109,

0
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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503 I X = 326.2060, 5142 .81, 109, O ! IENDI!

504 1 X = 326.3090, 5143.278, 109, O ! IENDI!
505 1 X = 326.4120, 5143.746, 109, O I TEND!
506 I X = 326.4440, 5144.008, 109, O ! IEND!
597 1 X = 326.4760, 5144.27, 109, O ! IENDI!

508 1 X = 326.5230, 5144.762, 110, O ! IENDI!
509 1 X = 326.4760, 5145.024, 111, O ! IENDI!
600 I X = 326.4280, 5145.286, 112, O ! IEND!
601 I X = 326.3490, 5145.714, 111, O ! IEND!
602 1 X = 326.3330, 5145.976, 112, O I TEND!
603 I X = 326.3170, 5146.238, 112, O ! IEND!
604 ! X = 326.2380, 5146.73, 112, O ! IEND!

605 I X = 326.3060, 5146.992, 112, O ! IEND!
606 ! X = 326.3730, 5147 .254, 112, O ! IEND!
607 ! X = 326.4040, 5147.714, 112, O ! IEND!
608 ! X = 326.4760, 5148.206, 112, O ! IEND!
609 I X = 326.4680, 5148.46, 112, O ! IEND!

610 I X = 326.4600, 5148.714, 112, O ! IEND!
611 1 X = 326.3650, 5149.175, 112, O ! IEND!
612 ! X = 326.2690, 5149.571, 112, O I TEND!
613 ! X = 326.3730, 5149.801, 112, O I TEND!
614 ! X = 326.4760, 5150.031, 112, O I TEND!
615 I X = 326.7420, 5150.452, 112, O ! IEND!
616 ! X = 326.7460, 5150.952, 113, O ! IEND!
617 ! X = 326.6670, 5151.428, 113, O I TEND!
618 ! X = 326.6270, 5151.872, 113, O I ITEND!
619 ! X = 326.5870, 5152.317, 113, O I ITEND!
620 I X = 326.4840, 5152.587, 112, O ! IENDI!
621 1 X = 326.3800, 5152.857, 112, O ! IEND!
622 1 X = 326.2850, 5153.151, 112, O I TEND!
623 1 X = 326.1900, 5153.444, 112, O ! IEND!
624 1 X = 326.1110, 5153.706, 112, O ! IEND!
625 1 X = 326.0310, 5153.968, 112, O I TEND!
626 1 X = 326.3970, 5153.86, 113, O I TEND!

627 1 X = 326.7630, 5153.752, 125, O ! IEND!
628 I X = 326.7670, 5154.008, 145, O ! IEND!
629 I X = 326.7710, 5154.263, 161, O ! IEND!
630 ! X = 326.7900, 5154.517, 177, O ! IEND!
631 ! X = 326.8090, 5154.771, 189, O I TEND!
632 I X = 326.8280, 5154.931, 203, O ! IEND!
633 I X = 326.4160, 5154.933, 157, O ! IEND!
634 I X = 326.4240, 5155.359, 216, O ! IEND!
635 1 X = 326.0340, 5155.363, 141, O I TEND!
636 ! X = 326.0360, 5155.74, 185, O I TEND!

637 1 X = 325.6300, 5155.751, 122, O ! IEND!
638 I X = 325.6360, 5156.006, 167, O ! IEND!
639 I X = 325.6410, 5156.26, 180, O ! IEND!

640 ! X = 325.6450, 5156.546, 180, O I IENDI!
641 ! X = 325.2400, 5156.55, 163, O I TEND!

642 1 X = 325.2480, 5156.808, 183, O ! IEND!
643 1 X = 325.2550, 5157.065, 183, O ! IEND!
644 1 X = 325.2540, 5157.319, 185, O ! IEND!
645 ! X = 325.2520, 5157.572, 185, O I TEND!
646 ! X = 325.2480, 5158.071, 212, O I TEND!
647 1 X = 325.2370, 5158.569, 239, O ! IEND!
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648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
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680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
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325.

324
324

322

321

322

322

322

322

322

322

321
321

2350,

.7440,
-3320,
324.
323.
323.
323.
323.
323.
323.
323.
322.
322.

3440,
9230,
9310,
9380,
9480,
9580,
7030,
4470,
9540,
6980,

.4420,
322.
321.
321.
.9610,
321.
321.
321.
321.
322.
322.
322.
.0310,
322.
322.

1850,
9270,
9440,

9730,
9830,
9920,
9960,
0000,
0050,
0180,

0390,
0450,

.0510,
-0590,
322.
322.
322.
322.
322.
322.

0600,
0610,
0760,
0800,
0840,
0940,

-1030,
322.
322.
322.

1130,
1220,
1370,

-1520,
322.
322.
322.
-1980,
322.
322.
322.
322.
322.
321.

1700,
1870,
1930,

2100,
2210,
2270,
2320,
2360,
7440,

-4500,
-4540,
321.
321.

4580,
4640,

5158.855,
5158.866,
5158.878,
5159.275,
5159.286,
5159.538,
5159.79,
5160.145,
5160.5,
5160.51,
5160.519,
5160.53,
5160.534,
5160.538,
5160.546,
5160.553,
5160.811,
5161.069,
5161.565,
5161.815,
5162.065,
5162.317,
5162.569,
5163.065,
5163.319,
5163.572,
5164.07,
5164.321,
5164 .572,
5165.069,
5165.321,
5165.573,
5166,
5166.25,
5166.5,
5166.75,
5167,
5167.25,
5167.5,
5167.75,
5168,
5168.25,
5168.5,
5168.75,
5169,
5169.25,
5169.5,
5169.75,
5170,
5170.233,
5170.255,
5170.257,
5170.512,
5170.767,
5171.019,

254,
262,
224,
274,
221,
268,
273,
274,
274,
270,
253,
273,
274,
274,
241,
174,
254,
274,
274,
274,
274,
274,
274,
274,
274,
274,
274,
274,
274,
274,
274,
274,
274,
274,
274,
274,
274,
273,
268,
265,
263,
261,
260,
260,
258,
254,
250,
247,
243,
242,
241,
240,
241,
241,
242,
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I TEND!
TEND!
I TEND!
I TEND!
TEND!
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703
704
705
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707
708
709
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713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
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321.

321
321

320

320

320

320

320

320

328

330

326
326

4690,

-4790,
-4880,
321.
321.
321.
321.
321.
321.
321.
320.
320.
320.

5040,
5120,
5190,
5330,
5460,
2940,
0420,
7520,
7580,
7630,

.7670,
320.
320.
320.
.7880,
320.
320.
320.
320.
320.
320.
320.

7710,
7770,
7820,

7940,
8020,
8090,
8130,
8170,
8270,
8360,

.8470,
320.
320.

8580,
6070,

-3550,
-0000,
320.
320.
320.
320.
320.
320.

0040,
0080,
0190,
0300,
0350,
0390,

-0430,
326.
327.
327.

5000,
0000,
5000,

-0000,
328.
329.
329.

5000,
0000,
5000,

-0000,
330.
331.
331.
332.
332.
333.

5000,
0000,
5000,
0000,
5000,
0000,

-0000,
-5000,
327.
327.

0000,
5000,

5171
5171
5171
5172
5172
5172
5173

5173.

5173
5173
5173
5173
5174
5174

5174.
5174.

5175
5175

5175.
5175.

5176

5176.
5176.
5176.

5177
5177
5177
5177
5177
5177
5177
5178
5178
5178
5178
5179
5179
5135
5135
5135
5135
5135
5135
5135
5135
5135
5135
5135
5135
5135
5135
5135
5135
5135
5135

.271, 243,
.527, 244,
.782, 250,
.274, 264,
.532, 270,
.79, 271,
.135, 274,
48, 274,
.484, 274,
.488, 274,
.492, 271,
.746, 272,
. 274,
.25, 274,
5, 274,
75, 273,
, 273,
.25, 273,
5, 274,
75, 274,
, 274,

25, 274,
5, 274,
75, 274,
, 274,
.285, 274,
.569, 260,
.575, 261,
.58, 254,
.589, 242,
.848, 240,
.106, 241,
.36, 242,
.614, 243,
.874, 244,
-133, 247,
.385, 253,
.397, 122,
.397, 139,
.397, 152,
.397, 152,
.397, 152,
.397, 152,
.397, 156,
.397, 164,
.397, 173,
.397, 172,
.397, 168,
.397, 172,
.397, 177,
.397, 179,
.897, 109,
.897, 126,
.897, 144,
.897, 152,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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759
760
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763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
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784
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789
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800
801
802
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804
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807
808
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810
811
812
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328.

328
329

327

329

333

327

327

331

333

327

331
331

0000,

-5000,
-0000,
329.
330.
330.
331.
331.
332.
332.
333.
326.
326.

5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
0000,
5000,

-0000,
327.
328.
328.

5000,
0000,
5000,

.0000,
329.
330.
330.
331.
331.
332.
332.

5000,
0000,
5000,
0000,
5000,
0000,
5000,

.0000,
326.
326.

0000,
5000,

-0000,
-5000,
328.
328.
329.
329.
330.
330.

0000,
5000,
0000,
5000,
0000,
5000,

-0000,
331.
332.
332.

5000,
0000,
5000,

.0000,
326.
326.
327.

0000,
5000,
0000,

-5000,
328.
328.
329.
329.
330.
330.

0000,
5000,
0000,
5000,
0000,
5000,

-0000,
-5000,
332.
332.

0000,
5000,

5135.

5135
5135

5136

5136

5136

5136

5136

5136

5136

5137

5137
5137

897,

.897,
.897,
5135.
5135.
5135.
5135.
5135.
5135.
5135.
5135.
5136.
5136.

897,
897,
897,
897,
897,
897,
897,
897,
397,
397,

.397,
5136.
5136.
5136.
.397,
5136.
5136.
5136.
5136.
5136.
5136.
5136.
.397,
5136.
5136.

397,
397,
397,

397,
397,
397,
397,
397,
397,
397,

897,
897,

.897,
.897,
5136.
5136.
5136.
5136.
5136.
5136.

897,
897,
897,
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897,

.897,
5136.
5136.
5136.

897,
897,
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.897,
5137.
5137.
5137.
.397,
5137.
5137.
5137.
5137.
5137.
5137.

397,
397,
397,

397,
397,
397,
397,
397,
397,

.397,
.397,
5137.
5137.

397,
397,

152,
154,
161,
168,
178,
183,
183,
177,
179,
185,
186,
109,
130,
152,
152,
160,
165,
170,
178,
183,
183,
183,
183,
183,
192,
192,
110,
133,
152,
159,
176,
177,
178,
180,
186,
191,
187,
183,
190,
197,
198,
112,
142,
163,
177,
187,
192,
191,
188,
198,
203,
194,
192,
196,
203,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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333
326
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329
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-5000,
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.0000,
-5000,
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5137.397,
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5137.897,
5137.897,
5137.897,
5137.897,
5137.897,
5137.897,
5138.397,
5138.397,
5138.397,
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5138.397,
5138.397,
5138.397,
5138.397,
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5138.397,
5138.397,
5138.397,
5138.397,
5138.397,
5138.397,
5138.897,
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5138.897,
5138.897,
5138.897,
5138.897,
5138.897,
5138.897,
5138.897,
5138.897,
5138.897,
5138.897,
5138.897,
5138.897,
5138.897,
5139.397,
5139.397,
5139.397,
5139.397,
5139.397,
5139.397,
5139.397,
5139.397,
5139.397,

204,
113,
144,
175,
194,
205,
211,
217,
206,
211,
213,
201,
200,
208,
211,
210,
113,
151,
189,
226,
238,
244,
243,
223,
217,
214,
209,
208,
212,
213,
213,
116,
184,
218,
244,
244,
244,
244,
235,
227,
221,
216,
214,
213,
213,
213,
114,
243,
244,
244,
244,
244,
244,
238,
231,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922

XXXXXXXXXXXXXXEXX XXX XXXXXXXHXXXXHXX XXX XXXXXXXXXXXXXXXXXXX

330.

331
331

329

331

328

329

330

326

328

330

326
326

5000,

-0000,
-5000,
332.
332.
333.
326.
326.
327.
327.
328.
328.
329.

0000,
5000,
0000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,

.5000,
330.
330.
331.

0000,
5000,
0000,

-5000,
332.
332.
333.
326.
326.
327.
327.

0000,
5000,
0000,
0000,
5000,
0000,
5000,

.0000,
328.
329.

5000,
0000,

-5000,
-0000,
330.
331.
331.
332.
332.
333.

5000,
0000,
5000,
0000,
5000,
0000,

-0000,
326.
327.
327.

5000,
0000,
5000,

.0000,
328.
329.
329.

5000,
0000,
5000,

-0000,
330.
331.
331.
332.
332.
333.

5000,
0000,
5000,
0000,
5000,
0000,

-0000,
-5000,
327.
327.

0000,
5000,

5139.

5139
5139

5139

5139

5140

5140

5140

5140

5140

5140

5141
5141

397,

.397,
.397,
5139.
5139.
5139.
5139.
5139.
5139.
5139.
5139.
5139.
5139.

397,
397,
397,
897,
897,
897,
897,
897,
897,
897,

.897,
5139.
5139.
5139.
.897,
5139.
5139.
5139.
5140.
5140.
5140.
5140.
.397,
5140.
5140.

897,
897,
897,

897,
897,
897,
397,
397,
397,
397,

397,
397,

.397,
.397,
5140.
5140.
5140.
5140.
5140.
5140.

397,
397,
397,
397,
397,
397,

.897,
5140.
5140.
5140.

897,
897,
897,

.897,
5140.
5140.
5140.
.897,
5140.
5140.
5140.
5140.
5140.
5140.

897,
897,
897,

897,
897,
897,
897,
897,
897,

.397,
.397,
5141.
5141.

397,
397,

226,
221,
216,
213,
213,
213,
114,
241,
244,
244,
244,
244,
244,
241,
236,
234,
231,
225,
219,
216,
214,
111,
217,
244,
244,
244,
244,
244,
243,
240,
239,
240,
237,
231,
227,
221,
109,
206,
244,
244,
244,
244,
244,
244,
244,
244,
244,
244,
243,
237,
230,
109,
156,
244,
244,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977

XXXXXXXXXXXXXXEXX XXX XXXXXXXXXXX XX XXX XXXXXXXXXXXXXXXXXXX

328
328
329
329
330
330
331
331
332
332
333
326
326
327
327
328
328
329
329
330
330
331
331
332
332
333
326
327
327
328
328
329
329
330
330
331
331
332
332
333
326
327
327
328
328
329
329
330
330
331
331
332
332
333
326

-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
.0000,
-5000,
.0000,
-5000,
-0000,
-5000,
.0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,
-0000,
-5000,

5141 .397,
5141 .397,
5141.397,
5141.397,
5141.397,
5141.397,
5141.397,
5141.397,
5141.397,
5141.397,
5141.397,
5141.897,
5141.897,
5141.897,
5141.897,
5141.897,
5141.897,
5141.897,
5141.897,
5141.897,
5141.897,
5141.897,
5141.897,
5141.897,
5141.897,
5141.897,
5142 .397,
5142 397,
5142 _397,
5142 _.397,
5142 .397,
5142 .397,
5142.397,
5142.397,
5142 .397,
5142 _.397,
5142 _.397,
5142.397,
5142.397,
5142 _.397,
5142 .897,
5142 .897,
5142.897,
5142.897,
5142 .897,
5142 .897,
5142 .897,
5142.897,
5142.897,
5142 .897,
5142 .897,
5142 .897,
5142.897,
5142.897,
5143.397,

244,
244,
244,
244,
244,
244,
244,
244,
244,
244,
241,
109,
148,
243,
244,
244,
244,
244,
244,
248,
249,
250,
250,
248,
246,
244,
128,
238,
214,
244,
244,
244,
244,
253,
255,
258,
258,
255,
251,
249,
119,
170,
226,
244,
244,
244,
244,
257,
261,
265,
265,
263,
255,
254,
114,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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978
979
980
981
982
983
984
985
986
987
088
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032

HXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,

331.
331.
332.
332.
333.
326.
327
327
328.
328.
329.
329.
330.
330.
331
331.
332.
332.
333
326.
327.
327.
328
328.
329.
329.
330.
330.
331.
331
332
332.
333.

0000,
5000,
0000,
5000,
0000,
5000,

-0000,
-5000,

0000,
5000,
0000,
5000,
0000,
5000,

-0000,

5000,
0000,
5000,

-0000,

5000,
0000,
5000,

-0000,

5000,
0000,
5000,
0000,
5000,
0000,

-5000,
-0000,

5000,
0000,

5143.397,
5143.397,
5143.397,
5143.397,
5143.397,
5143.397,
5143.397,
5143.397,
5143.397,
5143.397,
5143.397,
5143.397,
5143.397,
5143.897,
5143.897,
5143.897,
5143.897,
5143.897,
5143.897,
5143.897,
5143.897,
5143.897,
5143.897,
5143.897,
5143.897,
5143.897,
5143.897,
5144 397,
5144 397,
5144 397,
5144 397,
5144 397,
5144 _.397,
5144 _.397,
5144 397,
5144 397,
5144 397,
5144 _.397,
5144 _.397,
5144 397,
5144 397,
5144 .897,
5144 _.897,
5144 _.897,
5144 .897,
5144 .897,
5144 .897,
5144 .897,
5144 .897,
5144 .897,
5144 _.897,
5144 _.897,
5144 .897,
5144 .897,
5144 _.897,

160,
241,
244,
244,
244,
244,
258,
267,
272,
274,
270,
260,
260,
111,
151,
214,
238,
242,
244,
244,
257,
273,
274,
274,
274,
265,
266,
109,
148,
193,
196,
234,
244,
244,
262,
274,
274,
274,
274,
269,
271,
110,
139,
183,
188,
238,
244,
259,
272,
274,
274,
274,
274,
274,
274,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087

XXXXXXXXXXXXXXEXX XXX XEXXXXXXXHXXXX XXX XXXXXXXXXXXXXXXXXXXXXX

326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,

5145.397,
5145.397,
5145.397,
5145.397,
5145.397,
5145.397,
5145.397,
5145.397,
5145.397,
5145.397,
5145.397,
5145.397,
5145.397,
5145.397,
5145.897,
5145.897,
5145.897,
5145.897,
5145.897,
5145.897,
5145.897,
5145.897,
5145.897,
5145.897,
5145.897,
5145.897,
5145.897,
5145.897,
5146.397,
5146.397,
5146.397,
5146.397,
5146.397,
5146.397,
5146.397,
5146.397,
5146.397,
5146.397,
5146.397,
5146.397,
5146.397,
5146.397,
5146.897,
5146.897,
5146.897,
5146.897,
5146.897,
5146.897,
5146.897,
5146.897,
5146.897,
5146.897,
5146.897,
5146.897,
5146.897,

112,
134,
188,
224,
250,
261,
274,
274,
274,
274,
274,
274,
274,
274,
112,
149,
200,
240,
247,
256,
267,
274,
274,
274,
274,
274,
274,
274,
112,
174,
224,
244,
244,
250,
268,
274,
274,
274,
274,
274,
274,
274,
115,
178,
242,
244,
244,
254,
275,
274,
274,
274,
274,
274,
274,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142

XXXXXXXXXXXXEXXXEXX XXX XEXXXXXHXXXXXXHXX XXX XXXXXXXXXXXXXXXXXXX

333.
326.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332
333.
326.
327.
327
328.
328.
329.
329.
330.
330.
331.
331
332.
332.
333
326
327.
327.
328.
328.
329.
329.
330
330.
331.
331.
332
332.
333.
326.
327
327.
328.
328.
329.
329.
330.
330
331.
331.
332.

0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,

-5000,

0000,
5000,
0000,

-5000,

0000,
5000,
0000,
5000,
0000,
5000,
0000,

.5000,

0000,
5000,

-0000,
-5000,

0000,
5000,
0000,
5000,
0000,
5000,

-0000,

5000,
0000,
5000,

-0000,

5000,
0000,
5000,

-0000,

5000,
0000,
5000,
0000,
5000,
0000,

-5000,

0000,
5000,
0000,

5146.

5147
5147

5147

5147
5147

5147

5147

5148

5148

5148

5148

5148
5148

897,

.397,
.397,
5147.
5147.
5147.
5147.
5147.
5147.
5147.
5147.
5147.
5147.

397,
397,
397,
397,
397,
397,
397,
397,
397,
397,

.397,
5147.
5147.
.897,
.897,
5147.
5147.
5147.
5147.
5147.
5147.
5147.
.897,
5147.
5147.

397,
897,

897,
897,
897,
897,
897,
897,
897,

897,
897,

.897,
.397,
5148.
5148.
5148.
5148.
5148.
5148.

397,
397,
397,
397,
397,
397,

.397,
5148.
5148.
5148.

397,
397,
397,

.397,
5148.
5148.
5148.
.897,
5148.
5148.
5148.
5148.
5148.
5148.

397,
397,
897,

897,
897,
897,
897,
897,
897,

.897,
.897,
5148.
5148.

897,
897,

274,
114,
150,
243,
232,
245,
266,
276,
274,
274,
274,
274,
274,
274,
274,
112,
124,
197,
188,
244,
263,
277,
274,
274,
274,
274,
274,
274,
274,
112,
114,
182,
237,
255,
274,
277,
274,
274,
274,
274,
274,
274,
274,
112,
114,
227,
244,
270,
274,
278,
274,
274,
274,
274,
274,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197

XXXXXXXXXXXXXXEXX XXX XEXXXXXXXHXXXXHXX XX XXX XXXXXXXXXXXXXXXXXX

332.
333.
326.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
326.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.

5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,

5148.

5148
5149

5149

5149

5149

5149

5149

5150

5150

5150

5150
5150

897,

.897,
.397,
5149.
5149.
5149.
5149.
5149.
5149.
5149.
5149.
5149.
5149.

397,
397,
397,
397,
397,
397,
397,
397,
397,
397,

.397,
5149.
5149.
5149.
.897,
5149.
5149.
5149.
5149.
5149.
5149.
5149.
.897,
5149.
5149.

397,
397,
897,

897,
897,
897,
897,
897,
897,
897,

897,
897,

.897,
.897,
5150.
5150.
5150.
5150.
5150.
5150.

397,
397,
397,
397,
397,
397,

.397,
5150.
5150.
5150.

397,
397,
397,

.397,
5150.
5150.
5150.
.897,
5150.
5150.
5150.
5150.
5150.
5150.

397,
397,
897,

897,
897,
897,
897,
897,
897,

.897,
.897,
5150.
5150.

897,
897,

274,
274,
112,
114,
235,
252,
265,
274,
277,
274,
274,
274,
274,
274,
274,
274,
112,
116,
236,
250,
262,
274,
276,
274,
274,
274,
274,
274,
274,
274,
123,
220,
248,
256,
264,
272,
275,
274,
274,
274,
274,
274,
274,
125,
221,
245,
251,
256,
264,
274,
274,
274,
274,
274,
274,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252

XXXXXXXXXXXXXXEXX XXX XXEXXXXXXXHXXXX XXX XXX XXXXXXXXXXXXXXXXXX

333.0000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
326.5000,

5150.

5151
5151

5151

5151
5151

5151

5152

5152

5152

5152

5152

5152
5152

897,

.397,
.397,
5151.
5151.
5151.
5151.
5151.
5151.
5151.
5151.
5151.
5151.

397,
397,
397,
397,
397,
397,
397,
397,
397,
397,

.397,
5151.
5151.
.897,
.897,
5151.
5151.
5151.
5151.
5151.
5151.
5151.
.897,
5151.
5152.

897,
897,

897,
897,
897,
897,
897,
897,
897,

897,
397,

.397,
.397,
5152.
5152.
5152.
5152.
5152.
5152.

397,
397,
397,
397,
397,
397,

.397,
5152.
5152.
5152.

397,
397,
397,

.897,
5152.
5152.
5152.
.897,
5152.
5152.
5152.
5152.
5152.
5152.

897,
897,
897,

897,
897,
897,
897,
897,
897,

.897,
.897,
5152.
5153.

897,
397,

274,
126,
188,
230,
247,
250,
257,
263,
273,
274,
274,
274,
274,
274,
121,
180,
205,
226,
240,
249,
254,
261,
268,
273,
274,
274,
274,
120,
161,
184,
197,
208,
229,
246,
251,
255,
261,
271,
274,
272,
113,
127,
152,
173,
194,
209,
211,
212,
224,
244,
249,
258,
259,
261,
113,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307

XXXXXXXXXXXXXXEXX XXX XXXXXHXXXXHEXX XXX XXXXXXXXXXXXXXXXXXXXXX

327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
326.5000,
327.0000,
327.5000,

5153.397,
5153.397,
5153.397,
5153.397,
5153.397,
5153.397,
5153.397,
5153.397,
5153.397,
5153.397,
5153.397,
5153.397,
5153.397,
5153.897,
5153.897,
5153.897,
5153.897,
5153.897,
5153.897,
5153.897,
5153.897,
5153.897,
5153.897,
5153.897,
5153.897,
5153.897,
5154 .397,
5154 _.397,
5154 _397,
5154 _.397,
5154.397,
5154.397,
5154.397,
5154.397,
5154.397,
5154 .397,
5154 .397,
5154_.397,
5154 _.397,
5154.897,
5154.897,
5154.897,
5154.897,
5154.897,
5154.897,
5154 .897,
5154 .897,
5154.897,
5154.897,
5154 .897,
5154 .897,
5154 .897,
5155.397,
5155.397,
5155.397,

148,
152,
152,
179,
227,
212,
212,
212,
212,
213,
235,
246,
250,
165,
162,
155,
152,
196,
243,
237,
215,
213,
213,
212,
212,
217,
183,
172,
163,
161,
174,
202,
243,
241,
226,
225,
214,
213,
212,
199,
184,
173,
172,
175,
180,
230,
243,
243,
244,
244,
224,
213,
232,
240,
205,

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

Page D-59



1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362

XXXXXXXXXXXXXXEXXXXXEXXXEXXXXXXXXXXXHXXXXXXXXXXXXXXXXXXXXXXXXXX

328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
326.
326.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
326.
326.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
325.
326.
326.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.

0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,

5155.397,
5155.397,
5155.397,
5155.397,
5155.397,
5155.397,
5155.397,
5155.397,
5155.397,
5155.397,
5155.397,
5155.897,
5155.897,
5155.897,
5155.897,
5155.897,
5155.897,
5155.897,
5155.897,
5155.897,
5155.897,
5155.897,
5155.897,
5155.897,
5155.897,
5155.897,
5156.397,
5156.397,
5156.397,
5156.397,
5156.397,
5156.397,
5156.397,
5156.397,
5156.397,
5156.397,
5156.397,
5156.397,
5156.397,
5156.397,
5156.397,
5156.897,
5156.897,
5156.897,
5156.897,
5156.897,
5156.897,
5156.897,
5156.897,
5156.897,
5156.897,
5156.897,
5156.897,
5156.897,
5156.897,

183,
176,
177,
179,
182,
236,
244,
244,
244,
244,
235,
189,
215,
230,
211,
193,
181,
178,
179,
180,
184,
223,
238,
244,
244,
244,
203,
212,
224,
212,
198,
186,
180,
179,
180,
181,
186,
231,
244,
244,
244,
187,
243,
217,
217,
213,
204,
192,
182,
180,
180,
180,
181,
200,
242,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417

XXXXXXXXXXXXXXEXX XXX XEXXXXXXXHXXXX XXX XXX XXXXXXXXXXXXXXXXXX

332.
333.
325.
326.
326.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
325.
326.
326.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
325.
326.
326.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
324.
325.
325.
326.
326.

5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,

5156.

5156
5157

5157

5157
5157

5157

5157

5157

5158

5158

5158

5158
5158

897,

.897,
.397,
5157.
5157.
5157.
5157.
5157.
5157.
5157.
5157.
5157.
5157.

397,
397,
397,
397,
397,
397,
397,
397,
397,
397,

.397,
5157.
5157.
.397,
.397,
5157.
5157.
5157.
5157.
5157.
5157.
5157.
.897,
5157.
5157.

397,
397,

897,
897,
897,
897,
897,
897,
897,

897,
897,

.897,
.897,
5157.
5157.
5157.
5157.
5158.
5158.

897,
897,
897,
897,
397,
397,

.397,
5158.
5158.
5158.

397,
397,
397,

.397,
5158.
5158.
5158.
.397,
5158.
5158.
5158.
5158.
5158.
5158.

397,
397,
397,

397,
397,
397,
397,
397,
897,

.897,
.897,
5158.
5158.

897,
897,

244,
244,
208,
244,
244,
239,
219,
211,
203,
189,
182,
180,
180,
180,
182,
205,
244,
244,
217,
244,
244,
244,
244,
244,
219,
203,
188,
182,
180,
180,
181,
185,
214,
244,
218,
237,
244,
244,
244,
246,
247,
247,
211,
187,
182,
180,
180,
181,
191,
220,
261,
252,
253,
243,
243,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472

XXXXXXXXXXXXXXEXX XXX XEXXXXXHXXXX XXX XXX XXXXXXXXXXXXXXXXXXX

327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
324
324.
325.
325.
326
326.
327.
327.
328.
328.
329.
329.
330
330.
331.
331
332
332.
333.
324.
324.
325.
325.
326
326.
327.
327.
328
328.
329.
329.
330
330.
331.
331.
332.
332.
333.
324
324
325.
325.

0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,

-0000,

5000,
0000,
5000,

-0000,

5000,
0000,
5000,
0000,
5000,
0000,
5000,

.0000,

5000,
0000,

-5000,
-0000,

5000,
0000,
0000,
5000,
0000,
5000,

-0000,

5000,
0000,
5000,

-0000,

5000,
0000,
5000,

-0000,

5000,
0000,
5000,
0000,
5000,
0000,

-0000,
-5000,

0000,
5000,

5158.

5158
5158

5159

5159

5159

5159

5159

5159

5159

5159

5160
5160

897,

.897,
.897,
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.
5158.

897,
897,
897,
897,
897,
897,
897,
897,
897,
897,

.397,
5159.
5159.
5159.
.397,
5159.
5159.
5159.
5159.
5159.
5159.
5159.
.397,
5159.
5159.

397,
397,
397,

397,
397,
397,
397,
397,
397,
397,

397,
397,

.397,
.397,
5159.
5159.
5159.
5159.
5159.
5159.

397,
397,
897,
897,
897,
897,

.897,
5159.
5159.
5159.

897,
897,
897,

.897,
5159.
5159.
5159.
.897,
5159.
5159.
5159.
5159.
5159.
5159.

897,
897,
897,

897,
897,
897,
897,
897,
897,

.397,
.397,
5160.
5160.

397,
397,

244,
244,
257,
263,
272,
259,
233,
186,
181,
180,
181,
182,
198,
261,
274,
271,
274,
274,
248,
274,
272,
270,
273,
274,
274,
274,
251,
184,
181,
181,
182,
186,
274,
274,
274,
274,
274,
269,
274,
274,
274,
274,
274,
274,
274,
274,
242,
183,
181,
181,
184,
274,
274,
274,
274,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527

XXXXXXXXXXXXXXEXX XXX XEXXXXXXXHXX XXX XEXXXXXXXXXXXXXXXXXXXXXXXX

326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
322.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
322.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,

5160.

5160
5160

5160

5160

5160

5160

5160

5160

5161

5161

5161
5161

397,

.397,
.397,
5160.
5160.
5160.
5160.
5160.
5160.
5160.
5160.
5160.
5160.

397,
397,
397,
397,
397,
397,
397,
397,
397,
397,

.397,
5160.
5160.
5160.
.897,
5160.
5160.
5160.
5160.
5160.
5160.
5160.
.897,
5160.
5160.

397,
897,
897,

897,
897,
897,
897,
897,
897,
897,

897,
897,

.897,
.897,
5160.
5160.
5160.
5160.
5160.
5160.

897,
897,
897,
897,
897,
897,

.897,
5160.
5161.
5161.

897,
397,
397,

.397,
5161.
5161.
5161.
.397,
5161.
5161.
5161.
5161.
5161.
5161.

397,
397,
397,

397,
397,
397,
397,
397,
397,

.397,
.397,
5161.
5161.

397,
397,

274,
276,
277,
279,
277,
276,
275,
275,
274,
274,
274,
220,
182,
182,
183,
271,
274,
274,
274,
274,
274,
274,
274,
274,
279,
281,
283,
280,
279,
278,
276,
275,
274,
274,
273,
200,
182,
183,
274,
274,
274,
274,
274,
274,
274,
274,
274,
281,
286,
287,
284,
282,
280,
279,
277,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582

XXXXXXXXXXXXXXEXX XXX XEXXXXXHXXXXXEXXXX XXX XXXXXXXXXXXXXXXXXXX

330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
322.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
322.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
322.5000,
323.0000,
323.5000,

5161.397,
5161.397,
5161.397,
5161.397,
5161.397,
5161.397,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5161.897,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.397,
5162.897,
5162.897,
5162.897,

276,
275,
274,
249,
185,
183,
274,
274,
274,
274,
274,
274,
274,
274,
274,
283,
291,
292,
287,
285,
284,
283,
281,
278,
277,
275,
274,
217,
183,
274,
274,
274,
274,
274,
274,
274,
274,
274,
282,
294,
296,
292,
290,
289,
287,
284,
283,
282,
281,
278,
271,
195,
274,
274,
274,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637

XXXXXXXXXXXXEXXXEXX XXX XEXXXXXHXXXXXXHXX XXX XXXXXXXXXXXXXXXXXXX

324.0000,
324 .5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,

5162.

5162
5162

5162

5162

5163

5163

5163

5163

5163

5163

5163
5163

897,

.897,
.897,
5162.
5162.
5162.
5162.
5162.
5162.
5162.
5162.
5162.
5162.

897,
897,
897,
897,
897,
897,
897,
897,
897,
897,

.897,
5162.
5162.
5162.
.897,
5162.
5163.
5163.
5163.
5163.
5163.
5163.
.397,
5163.
5163.

897,
897,
897,

897,
397,
397,
397,
397,
397,
397,

397,
397,

.397,
.397,
5163.
5163.
5163.
5163.
5163.
5163.

397,
397,
397,
397,
397,
397,

.397,
5163.
5163.
5163.

397,
397,
397,

.397,
5163.
5163.
5163.
.897,
5163.
5163.
5163.
5163.
5163.
5163.

897,
897,
897,

897,
897,
897,
897,
897,
897,

.897,
.897,
5163.
5163.

897,
897,

274,
274,
274,
274,
274,
282,
295,
302,
295,
293,
293,
292,
290,
290,
292,
292,
289,
280,
230,
274,
274,
274,
274,
274,
274,
274,
274,
280,
291,
303,
299,
297,
298,
297,
294,
294,
298,
303,
303,
285,
250,
274,
274,
274,
274,
274,
274,
274,
274,
278,
287,
296,
302,
301,
301,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692

XXXXXXXXXXXXEXXXEXX XXX XEXXXXXHXXHXXXEXXHXX XXX XXXXXXXXXXXXXXXXXXX

329.
330
330
331.
331.
332.
332.
333.
322.
323.
323.
324.
324.
325
325.
326.
326.
327
327.
328.
328.
329.
329.
330.
330.
331
331.
332.
332
333
322.
323.
323.
324.
324.
325.
325
326.
326.
327.
327
328.
328.
329.
329
330.
330.
331.
331.
332.
332.
333
322
323.
323.

5000,

-0000,
-5000,

0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,

-0000,

5000,
0000,
5000,

-0000,

5000,
0000,
5000,
0000,
5000,
0000,
5000,

.0000,

5000,
0000,

-5000,
-0000,

5000,
0000,
5000,
0000,
5000,
0000,

-5000,

0000,
5000,
0000,

-5000,

0000,
5000,
0000,

-5000,

0000,
5000,
0000,
5000,
0000,
5000,

-0000,
-5000,

0000,
5000,

5163.

5163
5163

5164

5164

5164

5164

5164

5164

5164

5164

5164
5165

897,

.897,
.897,
5163.
5163.
5163.
5163.
5163.
5164.
5164.
5164.
5164.
5164.

897,
897,
897,
897,
897,
397,
397,
397,
397,
397,

.397,
5164.
5164.
5164.
.397,
5164.
5164.
5164.
5164.
5164.
5164.
5164.
.397,
5164.
5164.

397,
397,
397,

397,
397,
397,
397,
397,
397,
397,

397,
397,

.397,
.397,
5164.
5164.
5164.
5164.
5164.
5164.

897,
897,
897,
897,
897,
897,

.897,
5164.
5164.
5164.

897,
897,
897,

.897,
5164.
5164.
5164.
.897,
5164.
5164.
5164.
5164.
5164.
5164.

897,
897,
897,

897,
897,
897,
897,
897,
897,

.897,
.397,
5165.
5165.

397,
397,

302,
299,
299,
301,
304,
301,
282,
248,
274,
274,
274,
274,
274,
274,
275,
278,
281,
287,
294,
301,
304,
303,
304,
304,
303,
304,
304,
303,
290,
278,
274,
276,
276,
277,
279,
281,
282,
284,
287,
290,
295,
299,
304,
305,
304,
304,
304,
304,
304,
304,
294,
283,
274,
278,
279,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747

XXXXXXXXXXXXXXEXX XXX XEXXXXXHXXHXXXXHXX XXX XXXXXXXXXXXXXXXXXXX

324.
324
325
325.
326.
326.
327.
327.
328.
328.
329.
329.
330.
330
331.
331.
332.
332
333.
322.
323.
323.
324.
324.
325.
325
326.
326.
327
327
328.
328.
329.
329.
330.
330.
331
331.
332.
332.
333
322.
323.
323.
324
324.
325.
325.
326.
326.
327.
327.
328.
328.
329.

0000,

-5000,
-0000,

5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,

-5000,

0000,
5000,
0000,

-5000,

0000,
5000,
0000,
5000,
0000,
5000,
0000,

.5000,

0000,
5000,

-0000,
-5000,

0000,
5000,
0000,
5000,
0000,
5000,

-0000,

5000,
0000,
5000,

-0000,

5000,
0000,
5000,

-0000,

5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,

5165.

5165
5165

5165

5165

5165

5165

5165

5165

5165

5166

5166
5166

397,

.397,
.397,
5165.
5165.
5165.
5165.
5165.
5165.
5165.
5165.
5165.
5165.

397,
397,
397,
397,
397,
397,
397,
397,
397,
397,

.397,
5165.
5165.
5165.
.397,
5165.
5165.
5165.
5165.
5165.
5165.
5165.
.897,
5165.
5165.

397,
397,
397,

397,
897,
897,
897,
897,
897,
897,

897,
897,

.897,
.897,
5165.
5165.
5165.
5165.
5165.
5165.

897,
897,
897,
897,
897,
897,

.897,
5165.
5165.
5165.

897,
897,
897,

.897,
5166.
5166.
5166.
.397,
5166.
5166.
5166.
5166.
5166.
5166.

397,
397,
397,

397,
397,
397,
397,
397,
397,

.397,
.397,
5166.
5166.

397,
397,

278,
282,
285,
287,
289,
292,
295,
297,
300,
302,
304,
304,
304,
304,
304,
304,
303,
293,
284,
274,
279,
281,
279,
283,
287,
290,
294,
297,
300,
300,
301,
303,
303,
304,
304,
304,
304,
304,
299,
291,
284,
274,
280,
283,
278,
283,
287,
291,
295,
299,
303,
304,
304,
304,
304,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

Page D-67



1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802

XXXXXXXXXXXXEXXXEXX XXX XXXXXXXHXXXXHXXXXXXXXXXXXXXXXXXXXXXXXXX

329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
322.5000,
323.0000,
323.5000,

5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5166
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167
5167

.397,
.397,
.397,
.397,
.397,
.397,
.397,
.397,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.897,
.397,
.397,
.397,
.397,
.397,
.397,
.397,
.397,
.397,
.397,
.397,
.397,
.397,
.397,
.397,
.397,
.397,
.397,
.397,
-397,
.397,
.397,
.897,
.897,
.897,

304,
304,
304,
304,
303,
297,
291,
284,
274,
280,
286,
279,
283,
287,
291,
295,
299,
303,
304,
304,
304,
304,
305,
304,
304,
304,
303,
297,
291,
284,
274,
279,
288,
280,
285,
289,
293,
296,
299,
302,
304,
304,
304,
304,
304,
304,
304,
304,
303,
297,
291,
285,
274,
279,
289,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857

XXXXXXXXXXXXXXEXX XXX XEXXXXXXXHXXXEXXHXX XXX XXXXXXXXXXXXXXXXXXX

324.
324.
325.
325.
326.
326.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
322.
323.
323.
324.
324.
325.
325.
326.
326.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
322.
323.
323.
324.
324.
325.
325.
326.
326.
327.
327.
328.
328.
329.

0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,

5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5167.897,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.397,
5168.897,
5168.897,
5168.897,
5168.897,
5168.897,
5168.897,
5168.897,
5168.897,
5168.897,
5168.897,
5168.897,
5168.897,
5168.897,
5168.897,

281,
289,
292,
296,
300,
302,
304,
304,
304,
304,
304,
304,
305,
305,
304,
303,
297,
291,
285,
273,
279,
290,
282,
293,
296,
299,
303,
304,
304,
304,
304,
304,
304,
319,
316,
311,
305,
303,
294,
289,
284,
273,
277,
287,
281,
297,
299,
301,
304,
304,
304,
304,
304,
304,
304,

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

eNoNoeojooloNoololooloNoooloooloNolololololoNololoNooolooNoolololoNoloNolooNoloooNololoNoNoNoNe]

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912

XXXXXXXXXXXXXXEXX XXX XXXXXXXXXHEXX XXX XXXXXXXXXXXXXXXXXXXXXX

329.
330
330
331.
331.
332.
332.
333.
322.
323.
323.
324.
324.
325
325.
326.
326.
327
327.
328.
328.
329.
329.
330.
330.
331
331.
332.
332
333
322.
323.
323.
324.
324.
325.
325
326.
326.
327.
327
328.
328.
329.
329
330.
330.
331.
331.
332.
332.
333.
321.
322.
322.

5000,

-0000,
-5000,

0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,

-0000,

5000,
0000,
5000,

-0000,

5000,
0000,
5000,
0000,
5000,
0000,
5000,

.0000,

5000,
0000,

-5000,
-0000,

5000,
0000,
5000,
0000,
5000,
0000,

-5000,

0000,
5000,
0000,

-5000,

0000,
5000,
0000,

-5000,

0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,

5168.

5168
5168

5169

5169

5169

5169

5169

5169

5169

5169

5169
5170

897,

.897,
.897,
5168.
5168.
5168.
5168.
5168.
5169.
5169.
5169.
5169.
5169.

897,
897,
897,
897,
897,
397,
397,
397,
397,
397,

.397,
5169.
5169.
5169.
.397,
5169.
5169.
5169.
5169.
5169.
5169.
5169.
.397,
5169.
5169.

397,
397,
397,

397,
397,
397,
397,
397,
397,
397,

397,
397,

.397,
.397,
5169.
5169.
5169.
5169.
5169.
5169.

897,
897,
897,
897,
897,
897,

.897,
5169.
5169.
5169.

897,
897,
897,

.897,
5169.
5169.
5169.
.897,
5169.
5169.
5169.
5169.
5169.
5169.

897,
897,
897,

897,
897,
897,
897,
897,
897,

.897,
.397,
5170.
5170.

397,
397,

336,
333,
323,
312,
304,
291,
287,
283,
264,
275,
281,
281,
300,
301,
302,
304,
304,
304,
304,
304,
304,
305,
346,
351,
331,
315,
304,
287,
284,
281,
251,
270,
276,
281,
303,
287,
287,
291,
295,
303,
304,
304,
304,
317,
328,
332,
322,
312,
305,
283,
281,
279,
241,
242,
243,

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

eNeoooooloNooolooloNolooloololoNololololololololoNeooolooNooololoNoloNoooNoloooNooloNoNoNoNe

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967

XXXXXXXXXXXXXXEXX XXX XXEXXXXXXXHXXXEXXXXXEXXXXXXXXXXXXXXXXXXXXXXXX

323.
323.
324
324.
325.
325.
326.
326.
327.
327.
328.
328.
329.
329
330.
330.
331.
331
332.
332.
333.
321.
322.
322.
323.
323
324.
324.
325
325
326.
326.
327.
327.
328.
328.
329
329.
330.
330.
331
331.
332.
332.
333
321.
322.
322.
323.
323.
324.
324
325.
325.
326.

0000,
5000,

-0000,

5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,

-5000,

0000,
5000,
0000,

-5000,

0000,
5000,
0000,
5000,
0000,
5000,
0000,

.5000,

0000,
5000,

-0000,
-5000,

0000,
5000,
0000,
5000,
0000,
5000,

-0000,

5000,
0000,
5000,

-0000,

5000,
0000,
5000,

-0000,

5000,
0000,
5000,
0000,
5000,
0000,

-5000,

0000,
5000,
0000,

5170.

5170
5170

5170

5170

5170

5170

5170

5170

5170

5170

5171
5171

397,

.397,
.397,
5170.
5170.
5170.
5170.
5170.
5170.
5170.
5170.
5170.
5170.

397,
397,
397,
397,
397,
397,
397,
397,
397,
397,

.397,
5170.
5170.
5170.
.397,
5170.
5170.
5170.
5170.
5170.
5170.
5170.
.897,
5170.
5170.

397,
397,
397,

397,
397,
397,
897,
897,
897,
897,

897,
897,

.897,
.897,
5170.
5170.
5170.
5170.
5170.
5170.

897,
897,
897,
897,
897,
897,

.897,
5170.
5170.
5170.

897,
897,
897,

.897,
5170.
5170.
5170.
.897,
5171.
5171.
5171.
5171.
5171.
5171.

897,
897,
897,

397,
397,
397,
397,
397,
397,

.397,
.397,
5171.
5171.

397,
397,

248,
263,
274,
278,
263,
270,
274,
274,
298,
305,
304,
304,
314,
320,
318,
314,
309,
305,
280,
280,
281,
242,
242,
242,
243,
244,
244,
244,
244,
245,
246,
276,
293,
304,
304,
304,
310,
316,
312,
309,
306,
304,
276,
282,
288,
243,
245,
244,
245,
245,
249,
255,
267,
273,
244,

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

eNeoNoNojololoNoololooloNooololololoNololololololololoNolololooNooololoNoloNoooNolooloNololoNoNoNoNe]

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

XXXXXXXXXXXXXXEXX XXX XEXXXXXXXHXXXX XX XXX XXXXXXXXXXXXXXXXXXX

326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
321.5000,
322.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
322.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,

5171.

5171
5171

5171

5171
5171

5171

5171

5171

5171

5172

5172

5172
5172

397,

.397,
.397,
5171.
5171.
5171.
5171.
5171.
5171.
5171.
5171.
5171.
5171.

397,
397,
397,
397,
397,
397,
397,
397,
397,
397,

.397,
5171.
5171.
.897,
.897,
5171.
5171.
5171.
5171.
5171.
5171.
5171.
.897,
5171.
5171.

897,
897,

897,
897,
897,
897,
897,
897,
897,

897,
897,

.897,
.897,
5171.
5171.
5171.
5171.
5171.
5171.

897,
897,
897,
897,
897,
897,

.897,
5171.
5172.
5172.

897,
397,
397,

.397,
5172.
5172.
5172.
.397,
5172.
5172.
5172.
5172.
5172.
5172.

397,
397,
397,

397,
397,
397,
397,
397,
397,

-397,
.397,
5172.
5172.

397,
397,

273,
287,
303,
304,
304,
307,
312,
308,
304,
303,
280,
274,
280,
288,
254,
261,
259,
256,
257,
263,
273,
274,
274,
262,
248,
279,
302,
304,
304,
305,
307,
301,
289,
290,
274,
275,
284,
290,
274,
274,
271,
269,
273,
274,
274,
274,
274,
245,
269,
289,
302,
292,
283,
276,
274,

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

eNeooNojooloNeoololoolooooloooloNololololololololoNeooolooNololololooloNoooNolooNoNooloNoNoNoNe

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077

XXXXXXXXXXXXXXEXX XXX XEXXXXXXXHXXXX XXX XXXXXXXXXXXXXXXXXXXXXX

330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
322.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
322.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
321.0000,
321.5000,
322.0000,

5172.397,
5172.397,
5172.397,
5172.397,
5172.397,
5172.397,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5172.897,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.397,
5173.897,
5173.897,
5173.897,

274,
274,
274,
275,
289,
293,
274,
274,
274,
274,
274,
274,
274,
274,
274,
266,
268,
272,
274,
274,
274,
277,
291,
286,
282,
283,
286,
295,
299,
274,
274,
274,
274,
274,
274,
274,
274,
275,
277,
277,
275,
281,
283,
304,
304,
304,
304,
297,
296,
299,
301,
304,
274,
274,
274,

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

eNeoNoNojololoNooolooloNooololololoNolololoNololololoNooolooNoolololoNoloNoooNolooNoNololoNoNoNoNe]

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132

XXXXXXXXXXXXXXEXX XXX XEXXXXXXXXXXXHXXXXXEXXXXXXXXXXXXXXXXXXXXX

322.
323.
323.
324.
324.
325.
325.
326.
326.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
321.
321.
322.
322.
323.
323.
324.
324.
325.
325.
326.
326.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
321.
321.
322.
322.
323.
323.
324.
324.

5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,

5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5173.897,
5174 _.397,
5174 _.397,
5174.397,
5174 .397,
5174 .397,
5174 _.397,
5174 _.397,
5174.397,
5174.397,
5174.397,
5174.397,
5174.397,
5174.397,
5174.397,
5174_.397,
5174.397,
5174.397,
5174.397,
5174.397,
5174.397,
5174.397,
5174 _.397,
5174 _.397,
5174 _.397,
5174 _.397,
5174.897,
5174.897,
5174.897,
5174.897,
5174.897,
5174.897,
5174.897,
5174.897,

274,
274,
274,
274,
275,
275,
276,
280,
289,
296,
301,
304,
304,
304,
304,
306,
308,
308,
307,
308,
307,
311,
274,
274,
274,
274,
277,
279,
280,
281,
282,
283,
288,
297,
303,
304,
305,
304,
304,
310,
312,
315,
316,
314,
315,
316,
318,
274,
274,
274,
274,
279,
284,
286,
287,

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187

XXXXXXXXXXXXEXXXEXX XXX XXXXXHXXHXXXX XXX XXXXXXXXXXXXXXXXXXXXXX

325.
325.
326.
326.
327.
327.
328.
328.
329.
329.
330.
330.
331.
331
332.
332.
333.
321
321.
322.
322.
323.
323.
324.
324.
325
325.
326.
326
327
327.
328.
328.
329.
329.
330.
330
331.
331.
332.
332
333.
321.
321.
322
322.
323.
323.
324.
324.
325.
325.
326.
326.
327.

0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,

-5000,

0000,
5000,
0000,

-0000,

5000,
0000,
5000,
0000,
5000,
0000,
5000,

.0000,

5000,
0000,

-5000,
-0000,

5000,
0000,
5000,
0000,
5000,
0000,

-5000,

0000,
5000,
0000,

-5000,

0000,
0000,
5000,

-0000,

5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,

5174.

5174
5174

5174

5174
5175

5175

5175

5175

5175

5175

5175

5175
5175

897,

.897,
.897,
5174.
5174.
5174.
5174.
5174.
5174.
5174.
5174.
5174.
5174.

897,
897,
897,
897,
897,
897,
897,
897,
897,
897,

.897,
5174.
5174.
.897,
.397,
5175.
5175.
5175.
5175.
5175.
5175.
5175.
.397,
5175.
5175.

897,
897,

397,
397,
397,
397,
397,
397,
397,

397,
397,

.397,
.397,
5175.
5175.
5175.
5175.
5175.
5175.

397,
397,
397,
397,
397,
397,

.397,
5175.
5175.
5175.

397,
397,
397,

.397,
5175.
5175.
5175.
.897,
5175.
5175.
5175.
5175.
5175.
5175.

397,
897,
897,

897,
897,
897,
897,
897,
897,

.897,
.897,
5175.
5175.

897,
897,

289,
292,
297,
302,
304,
304,
307,
308,
309,
315,
318,
321,
324,
323,
323,
323,
324,
274,
274,
274,
274,
281,
288,
291,
294,
296,
299,
304,
305,
305,
307,
314,
314,
316,
320,
324,
328,
332,
330,
330,
331,
332,
274,
274,
274,
274,
279,
294,
297,
300,
303,
306,
310,
311,
313,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242

XXXXXXXXXXXXXXEXXXEXXXEXXXEXXXXXXXHXXXXHXXXEXX XXX XXXXXXXXXXXXXXXXXX

327.
328.
328.
329.
329.
330.
330.
331.
331.
332.
332.
333.
321.
321
322.
322.
323.
323
324.
324.
325.
325.
326.
326.
327.
327
328.
328.
329
329
330.
330.
331.
331.
332.
332.
333
321.
321.
322.
322
323.
323.
324.
324
325.
325.
326.
326.
327.
327.
328.
328.
329.
329.

5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
0000,

-5000,

0000,
5000,
0000,

-5000,

0000,
5000,
0000,
5000,
0000,
5000,
0000,

.5000,

0000,
5000,

-0000,
-5000,

0000,
5000,
0000,
5000,
0000,
5000,

-0000,

0000,
5000,
0000,

-5000,

0000,
5000,
0000,

-5000,

0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,
0000,
5000,

5175.

5175
5175

5176

5176

5176

5176

5176

5176

5176

5176

5176
5176

897,

.897,
.897,
5175.
5175.
5175.
5175.
5175.
5175.
5175.
5175.
5175.
5176.

897,
897,
897,
897,
897,
897,
897,
897,
897,
397,

.397,
5176.
5176.
5176.
.397,
5176.
5176.
5176.
5176.
5176.
5176.
5176.
.397,
5176.
5176.

397,
397,
397,

397,
397,
397,
397,
397,
397,
397,

397,
397,

.397,
.397,
5176.
5176.
5176.
5176.
5176.
5176.

397,
397,
397,
397,
397,
397,

.397,
5176.
5176.
5176.

897,
897,
897,

.897,
5176.
5176.
5176.
.897,
5176.
5176.
5176.
5176.
5176.
5176.

897,
897,
897,

897,
897,
897,
897,
897,
897,

.897,
.897,
5176.
5176.

897,
897,

314,
321,
321,
325,
327,
330,
332,
336,
338,
345,
350,
353,
274,
274,
274,
274,
280,
298,
301,
304,
304,
312,
316,
318,
320,
323,
328,
329,
332,
333,
335,
334,
343,
354,
360,
365,
365,
274,
274,
274,
274,
280,
302,
304,
304,
304,
317,
321,
325,
328,
333,
335,
336,
339,
345,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297

XXXXXXXXXXXXXXEXX XXX XEXXXXXXXHXXXX XX XXX XXXXXXXXXXXXXXXXXXX

330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
321.0000,
321.5000,
322.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
320.5000,
321.0000,
321.5000,
322.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,

5176.

5176
5176

5177

5177
5177

5177

5177

5177

5177

5177

5177

5177
5177

897,

.897,
.897,
5176.
5176.
5176.
5176.
5177.
5177.
5177.
5177.
5177.
5177.

897,
897,
897,
897,
397,
397,
397,
397,
397,
397,

.397,
5177.
5177.
.397,
.397,
5177.
5177.
5177.
5177.
5177.
5177.
5177.
.397,
5177.
5177.

397,
397,

397,
397,
397,
397,
397,
397,
397,

397,
397,

-397,
.397,
5177.
5177.
5177.
5177.
5177.
5177.

397,
397,
897,
897,
897,
897,

.897,
5177.
5177.
5177.

897,
897,
897,

.897,
5177.
5177.
5177.
.897,
5177.
5177.
5177.
5177.
5177.
5177.

897,
897,
897,

897,
897,
897,
897,
897,
897,

.897,
.897,
5177.
5177.

897,
897,

349,
348,
341,
365,
365,
365,
364,
272,
269,
272,
274,
277,
304,
304,
304,
304,
321,
328,
331,
334,
341,
346,
346,
348,
354,
361,
365,
359,
359,
362,
346,
299,
244,
244,
244,
247,
266,
272,
274,
277,
303,
304,
323,
333,
338,
344,
351,
357,
355,
356,
359,
363,
370,
367,
340,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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2298
2299
2300
2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352

XXXXXXXXXXXXXXEXX XXX XEXXXXXHXXXXXX XXX XXXXXXXXXXXXXXXXXXXX

332.0000,
332.5000,
333.0000,
320.5000,
321.0000,
321.5000,
322.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,
320.5000,
321.0000,
321.5000,
322.0000,
322.5000,
323.0000,
323.5000,
324.0000,
324.5000,
325.0000,
325.5000,
326.0000,
326.5000,
327.0000,
327.5000,
328.0000,
328.5000,
329.0000,
329.5000,
330.0000,
330.5000,
331.0000,
331.5000,
332.0000,
332.5000,
333.0000,

5177.897,
5177.897,
5177.897,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.397,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,
5178.897,

329,
301,
274,
244,
244,
250,
259,
270,
274,
282,
291,
304,
314,
329,
341,
349,
355,
360,
366,
365,
365,
363,
365,
375,
367,
322,
298,
274,
274,
244,
251,
263,
273,
285,
294,
303,
315,
327,
334,
338,
347,
356,
364,
371,
372,
369,
366,
365,
365,
367,
341,
296,
274,
274,
274,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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2353 1 X = 320.5000, 5179.397, 257, O ! IENDI!
2354 1 X = 321.0000, 5179.397, 269, O ! IENDI!
2355 I X = 321.5000, 5179.397, 278, O I TEND!
2356 1 X = 322.0000, 5179.397, 289, O ! IEND!
2357 1 X = 322.5000, 5179.397, 303, O I TEND!
2358 I X = 323.0000, 5179.397, 313, O ! IEND!
2359 I X = 323.5000, 5179.397, 327, O I TEND!
2360 1 X = 324.0000, 5179.397, 340, O ! IEND!
2361 ! X = 324.5000, 5179.397, 342, O ! IEND!
2362 1 X = 325.0000, 5179.397, 344, O I TEND!
2363 I X = 325.5000, 5179.397, 347, O I TEND!
2364 1 X = 326.0000, 5179.397, 353, O I TEND!
2365 1 X = 326.5000, 5179.397, 361, O ! IEND!
2366 ! X = 327.0000, 5179.397, 379, O ! IEND!
2367 1 X = 327.5000, 5179.397, 390, O I TEND!
2368 I X = 328.0000, 5179.397, 385, O I TEND!
2369 I X = 328.5000, 5179.397, 374, O I TEND!
2370 1 X = 329.0000, 5179.397, 366, O ! IEND!
2371 ' X = 329.5000, 5179.397, 365, O ! IEND!
2372 1 X = 330.0000, 5179.397, 365, O I TEND!
2373 1 X = 330.5000, 5179.397, 365, O I TEND!
2374 1 X = 331.0000, 5179.397, 299, O I ITEND!
2375 1 X = 331.5000, 5179.397, 274, O ! IENDI!
2376 1 X = 332.0000, 5179.397, 274, O ! IENDI!
2377 1 X = 332.5000, 5179.397, 274, O I TEND!
2378 1 X = 333.0000, 5179.397, 274, O I TEND!
2379 1 X = 303.7950, 5138.657, 551, O I TEND!
2380 1 X = 307.7920, 5138.48, 302, O ! IENDI!

2381 1 X = 308.7910, 5138.436, 268, O ! IEND!
2382 1 X = 309.7900, 5138.391, 235, O I TEND!
2383 I X = 310.7890, 5138.347, 202, O ! IEND!
2384 1 X = 300.8420, 5139.789, 869, O ! IEND!
2385 I X = 301.8410, 5139.745, 807, O I IENDI!
2386 I X = 302.8400, 5139.701, 643, O I TEND!
2387 1 X = 303.8390, 5139.656, 508, O ! IEND!
2388 1 X = 304.8390, 5139.612, 411, O ! IEND!
2389 I X = 305.8380, 5139.568, 358, O ! IEND!
2390 I X = 306.8370, 5139.523, 325, O I TEND!
2391 1 X = 307.8360, 5139.479, 296, O I TEND!
2392 1 X = 308.8350, 5139.435, 264, O ! IEND!
2393 1 X = 309.8340, 5139.391, 232, O ! IEND!
2394 1 X = 310.8340, 5139.346, 200, O ! IEND!
2395 I X = 299.8870, 5140.832, 957, O I TEND!
2396 I X = 300.8860, 5140.788, 912, O I TEND!
2397 1 X = 301.8850, 5140.744, 709, O ! IEND!
2398 1 X = 302.8850, 5140.7, 545, O ! IEND!

2399 I X = 303.8840, 5140.655, 451, O ! IEND!
2400 ! X = 304.8830, 5140.611, 382, O I TEND!
2401 ' X = 305.8820, 5140.567, 342, O I IEND!
2402 1 X = 306.8810, 5140.523, 313, O ! IENDI!
2403 1 X = 307.8800, 5140.478, 284, O ! IEND!
2404 1 X = 308.8800, 5140.434, 252, O ! IENDI!
2405 1 X = 309.8790, 5140.39, 221, O I TEND!

2406 ! X = 310.8780, 5140.346, 189, O I TEND!
2407 ' X = 311.8770, 5140.301, 163, O ! IEND!
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2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
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299.
300.
301.
302.
303.
304.
305.
306.
307.
308.
309.
310.
297.
298.
299.
300.
301.
302.
303.
304.
305.
306.
307.
308.
309.
310.
297.
298.
299.
300.
301.
302.
303.
304.
305.
306.
307.
308.
309.
310.
288.
289.
290.
291.
292.
293.
294.
295.
296.
297.
298.
299.
300.
301.
302.

9310,
9300,
9300,
9290,
9280,
9270,
9260,
9250,
9250,
9240,
9230,
9220,
9770,
9760,
9760,
9750,
9740,
9730,
9720,
9710,
9710,
9700,
9690,
9680,
9670,
9660,
0220,
0210,
0210,
0200,
0190,
0180,
0170,
0170,
0160,
0150,
0140,
0130,
0120,
0120,
0730,
0730,
0720,
0710,
0700,
0700,
0690,
0680,
0670,
0670,
0660,
0650,
0640,
0630,
0620,

5141
5141
5141
5141
5141
5141
5141
5141
5141
5141

5141.

5141
5142
5142
5142
5142

5142.

5142
5142
5142
5142
5142
5142
5142
5142
5142
5143
5143
5143
5143
5143
5143
5143
5143
5143
5143
5143
5143
5143
5143
5145
5145
5145
5145
5145
5145
5145
5145

5145.

5144
5144
5144
5144
5144
5144

.832,
.787,
. 743,
.699,
.655,
.61,

.566,
.522,
477,
.433,
389,
.345,
.919,
.875,
.831,
.787,
742,
.698,
.654,
.609,
.565,
.521,
477,
.432,
.388,
.344,
-963,
.919,
.874,
.83,

.786,
.741,
.697,
.653,
.609,
.564,
.52,

.476,
.431,
.387,
.361,
.316,
.272,
.228,
.184,
-139,
.095,
.051,
006,
.962,
.918,
.874,
.829,
.785,
. 741,

922,
730,
571,
472,
400,
352,
322,
295,
266,
236,
204,
175,
976,
929,
743,
571,
475,
403,
355,
323,
298,
271,
241,
210,
180,
160,
932,
850,
682,
551,
456,
396,
351,
320,
294,
266,
239,
210,
181,
161,
854,
780,
690,
657,
691,
760,
798,
789,
784,
734,
616,
511,
437,
377,
337,
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eNololooloNoNoolololoNoNooloNoNoloNoNoNoNel [cNoNeoNoNe)

[eNoNoNeoNoNe)

cNoloooloNoNeoojoloNoloNololoNeNe]

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517

XXXXXXXXXXXXXXEXX XXX XEXXXXXXXHXXXXHXXXEXXXXXXXXXXXXXXXXXXXXXXX

303.0620,
304.0610,
305.0600,
306.0590,
307.0580,
308.0570,
309.0570,
287.1180,
288.1180,
289.1170,
290.1160,
291.1150,
292.1150,
293.1140,
294.1130,
295.1120,
296.1120,
297.1110,
298.1100,
299.1090,
300.1080,
301.1080,
302.1070,
303.1060,
304.1050,
305.1040,
306.1030,
307.1030,
308.1020,
287.1630,
288.1620,
289.1610,
290.1610,
291.1600,
292.1590,
293.1580,
294.1570,
295.1570,
296.1560,
297.1550,
298.1540,
299.1540,
300.1530,
301.1520,
302.1510,
303.1500,
304.1490,
305.1490,
306.1480,
307.1470,
286.2080,
287.2070,
288.2060,
289.2060,
290.2050,

5144.

5144

5144

5146

5146

5145

5145

5145

5147

5147

5146

5146

5148
5148

696,

.652,
.608,
5144.
5144.
5144.
5144.
5146.
5146.36,
.316,
5146.
5146.
5146.

564,
519,
475,
431,
404,
36

271,
227,
183,

.139,
5146.
5146.
5146.

094,
05,
006,

.961,
5145.
5145.
5145.
5145.
5145.
5145.
5145.
.607,
5145.
5145.

917,
873,
828,
784,
74,

696,
651,

563,
518,

.474,
.404,
5147.
5147.
5147.
5147.
5147.
5147.

359,
315,
271,
226,
182,
138,

.093,
5147.
5147.
5146.

049,
005,
961,

.916,
5146.
5146.
5146.
. 739,
5146.
5146.
5146.
5146.
5146.
5148.

872,
828,
783,

695,
65,

606,
562,
518,
447,

.403,
.359,
5148.
5148.

314,
27,

311,
285,
259,
232,
205,
181,
161,
775,
757,
681,
593,
561,
588,
647,
657,
640,
608,
531,
455,
398,
354,
319,
293,
271,
246,
222,
198,
178,
162,
641,
629,
598,
543,
512,
544,
594,
586,
549,
506,
433,
362,
316,
290,
269,
246,
226,
207,
190,
177,
166,
577,
517,
519,
529,
493,

24590-WTP-RPT-ENV-08-001, Rev 2
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0

[cNoNoNeoNoNe [cNoNoNoNoNe] [eNeoNoNoNoNoNoNe]

eNolojojooNoNoololooNoNolooloNoloNoNoNoNe]

[eNoloNoNoNoNe)

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
2557
2558
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572

XXXXXXXXX XXX XEXX XXX XEXXXXXHXXHXXXXXX XXX XXXXXXXXXXXXXXXXXXX

291.2040,
292.2030,
293.2030,
294.2020,
295.2010,
296.2000,
297.1990,
298.1990,
299.1980,
300.1970,
301.1960,
302.1950,
303.1950,
304.1940,
305.1930,
306.1920,
307.1910,
308.1900,
286.2520,
287.2510,
288.2510,
289.2500,
290.2490,
291.2480,
292 .2480,
293.2470,
294 2460,
295.2450,
296.2450,
297.2440,
298.2430,
299.2420,
300.2410,
301.2410,
302.2400,
303.2390,
304.2380,
305.2370,
306.2360,
307.2360,
308.2350,
309.2340,
286.2960,
287.2960,
288.2950,
289.2940,
290.2930,
291.2930,
292.2920,
293.2910,
294 .2900,
295.2900,
296.2890,
297.2880,
298.2870,

5148.

5148
5148

5148.
5148.
5148.
5147.
5147.
5147.
5147.
5147.
5147.
5147.

5147

5147.
5147.

5147
5147

5149.
5149.
5149.
5149.
5149.
5149.
5149.

5149

5149.
5149.

5149
5148

5148.
5148.
5148.
5148.
5148.
5148.

5148

5148.
5148.
5148.

5148

5148.
5150.
5150.

5150

5150.
5150.
5150.
5150.
5150.
5150.

5150
5150

5149.
5149.

226, 470,
.181, 491,
.137, 508,
093, 517,
048, 483,
004, 391,
96, 324,
915, 289,
871, 265,
827, 243,
783, 224,
738, 205,
694, 193,
.65, 187,
605, 180,
561, 172,
.517, 164,
472, 157,
446, 452,
402, 418,
358, 412,
313, 420,
269, 404,
225, 404,
181, 387,
.136, 358,
092, 355,
048, 326,
.003, 300,
.959, 274,
915, 247,
87, 228,
826, 213,
782, 196,
737, 187,
693, 185,
.649, 184,
604, 181,
56, 175,
516, 167,
472, 159,
427, 154,
446, 372,
401, 362,
.357, 352,
313, 341,
268, 327,
224, 325,
18, 302,
135, 271,
091, 250,
.047, 242,
.002, 245,
958, 234,
914, 218,
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[cNoNeoNeoNoNe]

[eNoNoNoNoloNoNoloNooololoNoNoNe] [cNoNoNeoNoNe)

[eNoloNoNoNoNeoNoNe) [cNoNoNeoNoNe]

cNoNoNeoNoNe)

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627

XXXXXXXXXXXXXXEXX XXX XEXXXXXXXXXHEXXHXXXEXXXXXXXXXXXXXXXXXXXXXXX

299.2860,
300.2860,
301.2850,
302.2840,
303.2830,
304.2820,
305.2820,
306.2810,
307.2800,
308.2790,
309.2780,
310.2770,
311.2760,
286.3410,
287.3400,
288.3390,
289.3390,
290.3380,
291.3370,
292 .3360,
293.3350,
294 3350,
295.3340,
296.3330,
297.3320,
298.3320,
299.3310,
300.3300,
301.3290,
302.3280,
303.3280,
304.3270,
305.3260,
306.3250,
307.3240,
308.3230,
309.3220,
310.3220,
311.3210,
312.3200,
313.3190,
286.3850,
287.3840,
288.3840,
289.3830,
290.3820,
291.3810,
292.3810,
293.3800,
2943790,
295.3780,
296.3770,
297.3770,
298.3760,
299.3750,

5149.

5149
5149

5151

5151
5151

5150

5150

5150

5150

5150

5152

5152
5151

87,

.825,
.781,
5149.
5149.
5149.
5149.
5149.
5149.
5149.
5149.
5149.
5149.

737,
692,
648,
604,
559,
515,
471,
426,
382,
338,

.445,
5151.
5151.
.312,
.268,
5151.
5151.
5151.
5151.
5151.
5151.
5150.
.913,
5150.
5150.

401,
356,

223,
179,
135,
09,

046,
002,
957,

869,
824,

.78,

.736,
5150.
5150.
5150.
5150.
5150.
5150.

691,
647,
603,
558,
514,
47,

.426,
5150.
5150.
5150.

381,
337,
293,

.248,
5152.
5152.
5152.
.311,
5152.
5152.
5152.
5152.
5152.
5152.
.001,
.957,
5151.
5151.

444,
4’
356,

267,
223,
178,
134,
09,

045,

912,
868,

202,
190,
185,
184,
184,
184,
182,
178,
170,
162,
155,
153,
153,
326,
321,
316,
303,
286,
277,
262,
240,

220,
212,
209,
202,
190,
185,
184,

184,
184,
184,
184,
183,
181,
173,

166,
155,
153,
153,
153,
157,
304,

290,
280,
271,
259,
254,
241,
225,

211,
201,
192,
186,
184,
184,
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0

[eNeoloNooNoNololoNolololooloNoNoloNoNe]

ecNoNoNeoNoNe)

[eNoloNeoloNoR NoloNoNoNoNe [cNoNoNeoNoNe)

cNoNoNoNe]

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

END!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678
2679
2680
2681
2682

XXXXXXXXXXXXXXEXXXEXXXEXXXEXXXXXHXXHXXXXXX XXX XXXXXXXXXXXXXXXXXXX

300.3740,
301.3730,
302.3730,
303.3720,
304.3710,
305.3700,
306.3690,
307.3680,
308.3680,
309.3670,
310.3660,
311.3650,
312.3640,
313.3630,
314.3620,
315.3620,
316.3610,
317.3600,
318.3590,
319.3580,
320.3570,
321.3560,
322.3550,
323.3540,
324.3540,
286.4290,
287.4290,
288.4280,
289.4270,
290.4260,
291.4260,
292.4250,
293.4240,
2944230,
295.4230,
296.4220,
297.4210,
298.4200,
299.4190,
300.4190,
301.4180,
302.4170,
303.4160,
304.4150,
305.4140,
306.4140,
307.4130,
308.4120,
309.4110,
310.4100,
311.4090,
312.4090,
313.4080,
314.4070,
315.4060,

5151
5151
5151
5151
5151
5151
5151
5151
5151
5151

5151.

5151
5151
5151
5151
5151

5151.

5151
5151
5150
5150

5150.

5150
5150
5150
5153
5153
5153
5153
5153
5153
5153
5153
5153
5153
5153
5152
5152
5152
5152
5152
5152

5152.

5152
5152
5152
5152
5152
5152
5152
5152
5152
5152
5152
5152

.824, 184,
779, 184,
.735, 184,
.691, 184,
.646, 184,
.602, 190,
.558, 185,
.513, 177,
.469, 169,
.425, 155,
38, 153,
.336, 153,
.292, 153,
.247, 156,
.203, 160,
-159, 162,
114, 160,
.07, 154,
.026, 153,
.981, 153,
.937, 151,
893, 147,
.848, 141,
.804, 134,
.76, 128,
.443, 302,
-399, 290,
.355, 278,
.31, 277,
.266, 275,
.222, 260,
177, 227,
.133, 214,
.089, 206,
.044, 196,
. 187,

.956, 184,
.911, 184,
.867, 184,
.823, 185,
.778, 185,
. 734, 185,
69, 185,
.645, 186,
.601, 188,
.557, 185,
.512, 180,
.468, 172,
.424, 156,
.379, 153,
.335, 153,
.291, 153,
.247, 154,
.202, 156,
.158, 158,

OOOOOO;_EOOOOOO
- e i e e 2 e e i e e i
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o

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
DI
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

[cNoNoNeoloNe] [eNoloNololoNeoNoNoNe]

oNeoNe] eNoNoNeoNeoNe)

cNoNoooloNoNeololNoNeNe)
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2683
2684
2685
2686
2687
2688
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737

XXXXXXXXXXXXXXEXX XXX XEXXXXXXX XXX XX XX XXX XXXXXXXXXXXXXXXXXXX

316.
317.
318.
319.
320.
321.
322.
323.
324.
286.
287.
288.
289.
290
291.
292.
293.
294
295.
296.
297.
298.
299.
300.
301.
302
303.
304.
305
306
307.
308.
309.
310.
311.
312.
313
314.
315.
316.
317
318.
319.
320.
321
322.
323.
324.
286.
287.
288.
289.
290.
291.
292.

4050,
4040,
4030,
4020,
4010,
4010,
4000,
3990,
3980,
4740,
4730,
4720,
4720,

.4710,

4700,
4690,
4680,

-4680,

4670,
4660,
4650,
4650,
4640,
4630,
4620,

-4610,

4600,
4600,

-4590,
-4580,

4570,
4560,
4550,
4550,
4540,
4530,

-4520,

4510,
4500,
4490,

-4480,

4480,
4470,
4460,

-4450,

4440,
4430,
4420,
5180,
5170,
5170,
5160,
5150,
5140,
5140,

5152.

5152
5152

5151.
5151.
5151.
5151.
5151.
5151.
5154.
5154.
5154.
5154.

5154

5154.
5154.
5154.

5154

5154.
5153.
5153.
5153.
5153.
5153.
5153.

5153

5153.
5153.

5153
5153

5153.
5153.
5153.
5153.
5153.
5153.

5153

5153.
5153.
5153.

5153

5153.
5152.
5152.

5152

5152.
5152.
5152.
5155.
5155.
5155.

5155
5155

5155.
5155.
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114, 158,
.069, 153,
.025, 153,
981, 153,
936, 151,
892, 149,
848, 144,
803, 136,
759, 129,
443, 305,
398, 302,
354, 301,
31, 311,

.265, 329,
221, 299,
177, 225,
132, 213,
.088, 205,
044, 197,
999, 191,
955, 187,
911, 187,
866, 187,
822, 192,
778, 193,
.733, 194,
689, 194,
645, 194,
.6, 192,

.556, 188,
512, 182,
467, 174,
423, 156,
379, 153,
334, 153,
29, 153,

.246, 153,
201, 153,
157, 153,
113, 153,
.068, 153,
024, 153,
98, 153,

935, 152,
.891, 150,
847, 147,
802, 138,
758, 130,
442, 323,
398, 328,
353, 347,
-309, 337,
.265, 345,
22, 304,

176, 224,

[eNeoNoNeoloNoRl JNoloNolololoNololoNoloNoNoNeNe) [cNoNoNeolooNololoNoNoNe)

[eNoloNoNoNoNoNoloNe) [cNoNoNeoNoNe)

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

END!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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2738 1 X = 293.5130, 5155.132, 213, O ! IENDI!
2739 1 X = 294 .5120, 5155.087, 207, O ! IENDI!
2740 1 X = 295.5110, 5155.043, 200, O I TEND!
2741 ' X = 296.5100, 5154.999, 195, O ! IEND!
2742 ' X = 297.5100, 5154.954, 192, O I TEND!
2743 1 X = 298.5090, 5154.91, 196, O I TEND!

2744 1 X = 299.5080, 5154.866, 198, O I TEND!
2745 1 X = 300.5070, 5154.821, 201, O ! IEND!
2746 1 X = 301.5060, 5154.777, 203, O ! IEND!
2747 1 X = 302.5060, 5154.732, 204, O I TEND!
2748 1 X = 303.5050, 5154.688, 204, O I TEND!
2749 1 X = 304.5040, 5154.644, 205, O ! TEND!
2750 1 X = 305.5030, 5154.599, 204, O ! IEND!
2751 ' X = 306.5020, 5154 .555, 197, O ! IEND!
2752 1 X = 307.5010, 5154.511, 184, O I TEND!
2753 1 X = 308.5010, 5154_466, 177, O I TEND!
2754 1 X = 309.5000, 5154.422, 156, O I TEND!
2755 1 X = 310.4990, 5154.378, 153, O ! IEND!
2756 1 X = 311.4980, 5154 .333, 153, O ! IEND!
2757 1 X = 312.4970, 5154.289, 153, O I TEND!
2758 1 X = 313.4960, 5154.245, 153, O I TEND!
2759 1 X = 314.4950, 5154.2, 153, O I TEND!

2760 1 X = 315.4950, 5154 .156, 153, O ! IENDI!
2761 1 X = 316.4940, 5154.112, 153, O ! IENDI!
2762 1 X = 317.4930, 5154.067, 153, O I TEND!
2763 1 X = 318.4920, 5154.023, 153, O I TEND!
2764 1 X = 319.4910, 5153.979, 153, O I IEND!
2765 1 X = 320.4900, 5153.934, 153, O ! IENDI!
2766 1 X = 321.4890, 5153.89, 152, O ! IENDI!

2767 1 X = 322.4880, 5153.846, 148, O I TEND!
2768 1 X = 323.4870, 5153.801, 137, O ! IEND!
2769 1 X = 324.4860, 5153.757, 128, O ! IEND!
2770 1 X = 286.5620, 5156.441, 376, O I TEND!
2771 ' X = 287.5620, 5156.397, 368, O I TEND!
2772 1 X = 288.5610, 5156.353, 391, O ! IEND!
2773 1 X = 289.5600, 5156.308, 352, O ! IEND!
2774 1 X = 290.5590, 5156.264, 316, O ! IEND!
2775 1 X = 291.5590, 5156.219, 264, O I TEND!
2776 1 X = 292 .5580, 5156.175, 216, O I TEND!
2777 vV X = 293.5570, 5156.131, 213, O ! IEND!
2778 1 X = 294 .5560, 5156.086, 208, O ! IEND!
2779 1 X = 295.5560, 5156.042, 203, O ! IEND!
2780 1 X = 2965550, 5155.998, 200, O I TEND!
2781 1 X = 297.5540, 5155.953, 198, O I TEND!
2782 1 X = 298.5530, 5155.909, 201, O ! IEND!
2783 1 X = 299.5520, 5155.865, 206, O ! IEND!
2784 1 X = 300.5520, 5155.82, 210, O ! IEND!

2785 1 X = 301.5510, 5155.776, 212, O I TEND!
2786 1 X = 302.5500, 5155.732, 212, O I TEND!
2787 1 X = 303.5490, 5155.687, 212, O ! IENDI!
2788 1 X = 304.5480, 5155.643, 213, O ! IENDI!
2789 1 X = 305.5480, 5155.599, 212, O ! IENDI!
2790 1 X = 306.5470, 5155.554, 209, O I TEND!
2791 1 X = 307.5460, 5155.51, 193, O I TEND!

2792 1 X = 308.5450, 5155.466, 179, O ! IEND!
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3013 I X = 299.9070, 5163.858, 184, O ! IENDI!
3014 ' X = 300.9070, 5163.814, 184, O ! IENDI!
3015 I X = 301.9060, 5163.769, 180, O I TEND!
3016 ! X = 302.9050, 5163.725, 168, O ! IEND!
3017 ' X = 303.9040, 5163.681, 157, O ! IEND!
3018 I X = 304.9030, 5163.636, 163, O I TEND!
3019 I X = 305.9020, 5163.592, 184, O I TEND!
3020 1 X = 306.9020, 5163.548, 204, O ! IEND!
3021 1 X = 307.9010, 5163.503, 209, O ! IEND!
3022 1 X = 308.9000, 5163.459, 208, O I TEND!
3023 I X = 309.8990, 5163.414, 212, O ! IEND!
3024 1 X = 310.8980, 5163.37, 220, O I TEND!
3025 1 X = 311.8970, 5163.326, 206, O ! IEND!
3026 1 X = 312.8960, 5163.281, 166, O ! IEND!
3027 1 X = 313.8960, 5163.237, 139, O I TEND!
3028 I X = 314.8950, 5163.193, 125, O I TEND!
3029 I X = 315.8940, 5163.148, 122, O I TEND!
3030 I X = 316.8930, 5163.104, 126, O ! IEND!
3031 I X = 317.8920, 5163.059, 156, O ! IEND!
3032 I X = 318.8910, 5163.015, 206, O I TEND!
3033 I X = 319.8900, 5162.971, 251, O I TEND!
3034 I X = 320.8890, 5162.926, 275, O I TEND!
3035 I X = 284 .9630, 5165.523, 452, O ! IENDI!
3036 I X = 285.9630, 5165.479, 399, O ! IENDI!
3037 I X = 286.9620, 5165.435, 340, O I TEND!
3038 I X = 287.9610, 5165.39, 292, O I TEND!
3039 I X = 288.9600, 5165.346, 269, O I IEND!
3040 ! X = 289.9600, 5165.301, 229, O ! IENDI!
3041 1 X = 290.9590, 5165.257, 190, O ! IEND!
3042 1 X = 291.9580, 5165.213, 172, O I TEND!
3043 1 X = 292.9570, 5165.168, 163, O ! IEND!
3044 1 X = 293.9560, 5165.124, 163, O ! IEND!
3045 I X = 294 .9560, 5165.079, 162, O I TEND!
3046 I X = 295.9550, 5165.035, 166, O I TEND!
3047 1 X = 296.9540, 5164.991, 176, O ! IEND!
3048 1 X = 297.9530, 5164.946, 183, O ! IEND!
3049 1 X = 298.9530, 5164.902, 183, O ! IEND!
3050 I X = 299.9520, 5164.857, 182, O I TEND!
3051 I X = 300.9510, 5164.813, 177, O I TEND!
3052 1 X = 301.9500, 5164.769, 167, O ! IEND!
3053 I X = 302.9490, 5164.724, 157, O ! IEND!
3054 1 X = 303.9480, 5164.68, 158, O ! IEND!
3055 I X = 304.9480, 5164.636, 175, O I TEND!
3056 I X = 305.9470, 5164.591, 195, O I TEND!
3057 1 X = 306.9460, 5164.547, 204, O ! IEND!
3058 I X = 307.9450, 5164.502, 203, O ! IENDI!
3059 I X = 308.9440, 5164.458, 197, O ! IEND!
3060 I X = 309.9430, 5164.414, 194, O ! IENDI!
3061 I X = 310.9430, 5164.369, 192, O I IEND!
3062 1 X = 311.9420, 5164.325, 174, O ! IENDI!
3063 I X = 312.9410, 5164.28, 146, O ! IENDI!
3064 ! X = 313.9400, 5164.236, 129, O ! IENDI!
3065 I X = 314.9390, 5164.192, 122, O I TEND!
3066 ! X = 315.9380, 5164.147, 124, O I IEND!
3067 1 X = 316.9370, 5164.103, 159, O ! IEND!
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9360,
9350,
9340,
0080,
0070,
0060,
0050,
0050,
0040,
0030,
0020,
0020,

.0010,

0000,
9990,
9990,

-9980,

9970,
9960,
9950,
9940,
9940,
9930,
9920,

.9910,

9900,
9890,

-9890,
-9880,

9870,
9860,
9850,
9840,
9830,
9830,

-9820,

9810,
9800,
9790,

.9780,

0520,
0510,
0510,
0500,
0490,
0480,
0480,
0470,
0460,
0450,
0450,
0440,
0430,
0420,
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434,
389,
345,
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212,
167,
123,
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034,
99,
945,
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812,
768,
723,
679,
635,
59,
546,
502,
457,
413,
368,
324,
28,
235,
191,
146,
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013,
969,
924,
522,
477,
433,
389,
344,
3,
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167,
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033,
989,
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275,
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163,
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124,
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140,
211,
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275,
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147,
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142,
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147,
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TEND!
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TEND!
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TEND!
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TEND!
TEND!
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TEND!
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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307.
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314.
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.0410,
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0390,
0380,
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0360,
0360,
0350,
0340,
0330,
0320,
0310,

-0300,
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0290,
0280,

.0270,

0260,
0250,
0240,
0230,
0220,
0950,
0940,
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0870,
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0830,
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5166.

5166
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5168.

5168
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9, 154,

.856, 158,
.811, 156,
767, 154,
723, 153,
678, 153,
634, 153,
589, 154,
545, 157,
501, 158,
456, 151,
412, 142,
367, 134,
.323, 128,
279, 124,
234, 122,
19, 119,
.146, 163,
101, 239,
057, 272,
012, 274,
968, 275,
924, 275,
432, 135,
388, 132,
.344, 130,
299, 128,
255, 129,
.21, 131,
.166, 132,
121, 131,
o077, 128,
033, 127,
988, 127,
944, 131,
899, 140,
.855, 150,
811, 153,
766, 153,
722, 153,
.677, 153,
633, 153,
589, 153,
544, 153,
-5, 150,

.455, 140,
411, 130,
367, 125,
322, 124,
278, 124,
233, 122,
.189, 119,
.145, 176,
1, 240,

056, 259,
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TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
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TEND!
TEND!

END!
TEND!
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3178 1 X = 319.0690, 5167.011, 266, O ! IENDI!
3179 1 X = 320.0680, 5166.967, 272, O ! IENDI!
3180 ! X = 321.0670, 5166.923, 272, O I TEND!
3181 1 X = 287.1390, 5169.432, 162, O ! IEND!
3182 I X = 288.1390, 5169.387, 161, O I TEND!
3183 I X = 289.1380, 5169.343, 163, O I TEND!
3184 I X = 290.1370, 5169.298, 157, O I TEND!
3185 1 X = 291.1360, 5169.254, 146, O ! IEND!
3186 ! X = 292.1360, 5169.21, 135, O ! IEND!
3187 I X = 293.1350, 5169.165, 130, O I TEND!
3188 I X = 294.1340, 5169.121, 129, O I TEND!
3189 I X = 295.1330, 5169.076, 127, O I TEND!
3190 1 X = 296.1330, 5169.032, 126, O ! IEND!
3191 1 X = 297.1320, 5168.987, 124, O ! IEND!
3192 I X = 298.1310, 5168.943, 122, O I TEND!
3193 I X = 299.1300, 5168.899, 124, O I TEND!
3194 1 X = 300.1290, 5168.854, 136, O I TEND!
3195 1 X = 301.1290, 5168.81, 147, O ! IEND!
3196 1 X = 302.1280, 5168.765, 152, O ! IEND!
3197 I X = 303.1270, 5168.721, 153, O I TEND!
3198 I X = 304.1260, 5168.677, 153, O I TEND!
3199 I X = 305.1250, 5168.632, 153, O I TEND!
3200 ! X = 306.1240, 5168.588, 153, O ! IEND!
3201 ! X = 307.1240, 5168.543, 150, O ! IEND!
3202 I X = 308.1230, 5168.499, 143, O I TEND!
3203 I X = 309.1220, 5168.455, 132, O I TEND!
3204 ! X = 310.1210, 5168.41, 125, O I ITEND!
3205 1 X = 311.1200, 5168.366, 123, O ! IEND!
3206 ! X = 312.1190, 5168.321, 124, O ! IEND!
3207 ! X = 313.1180, 5168.277, 124, O I TEND!
3208 1 X = 314.1180, 5168.233, 122, O ! IEND!
3209 1 X = 315.1170, 5168.188, 120, O ! IEND!
3210 I X = 316.1160, 5168.144, 180, O I TEND!
3211 ' X = 317.1150, 5168.099, 232, O I TEND!
3212 ' X = 318.1140, 5168.055, 242, O ! IEND!
3213 1 X = 319.1130, 5168.011, 245, O ! IEND!
3214 ' X = 320.1120, 5167.966, 253, O ! IEND!
3215 1 X = 321.1110, 5167.922, 253, O I TEND!
3216 ! X = 288.1830, 5170.386, 203, O ! TEND!
3217 ' X = 289.1820, 5170.342, 211, O ! IEND!
3218 1 X = 290.1820, 5170.298, 211, O ! IEND!
3219 1 X = 291.1810, 5170.253, 200, O ! IEND!
3220 I X = 292.1800, 5170.209, 181, O I TEND!
3221 1 X = 293.1790, 5170.164, 161, O I TEND!
3222 1 X = 294.1790, 5170.12, 149, O ! IEND!
3223 1 X = 295.1780, 5170.075, 146, O ! IEND!
3224 1 X = 296.1770, 5170.031, 144, O ! IEND!
3225 1 X = 297.1760, 5169.987, 138, O I TEND!
3226 ! X = 298.1750, 5169.942, 130, O I TEND!
3227 1 X = 299.1750, 5169.898, 124, O ! IEND!
3228 1 X = 300.1740, 5169.853, 122, O ! IEND!
3229 1 X = 301.1730, 5169.809, 129, O ! IEND!
3230 I X = 302.1720, 5169.765, 140, O I TEND!
3231 I X = 303.1710, 5169.72, 146, O I TEND!
3232 1 X = 304.1700, 5169.676, 148, O ! IEND!
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312.1640,
313.1630,
314.1620,
315.1610,
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276,
232,
187,
143,
098,

.054,
5169.
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252,
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186,
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3288 I X = 295.2670, 5172.074, 169, O ! IENDI!
3289 I X = 296.2660, 5172.029, 155, O ! IENDI!
3290 ! X = 297.2650, 5171.985, 153, O I TEND!
3291 1 X = 298.2640, 5171.941, 152, O ! IEND!
3292 I X = 299.2630, 5171.896, 148, O I TEND!
3203 I X = 300.2630, 5171.852, 139, O I TEND!
32904 1 X = 301.2620, 5171.807, 129, O I TEND!
3295 1 X = 302.2610, 5171.763, 123, O ! IEND!
3296 1 X = 303.2600, 5171.719, 127, O ! IEND!
3297 1 X = 304.2590, 5171.674, 133, O I TEND!
32908 I X = 305.2580, 5171.63, 138, O I TEND!

3299 I X = 306.2580, 5171.585, 138, O I TEND!
3300 ! X = 307.2570, 5171.541, 134, O ! IEND!
3301 ! X = 308.2560, 5171.496, 130, O ! IEND!
3302 I X = 309.2550, 5171.452, 126, O ! IENDI!
3303 I X = 310.2540, 5171.408, 123, O ! IENDI!
3304 I X = 311.2530, 5171.363, 122, O ! TEND!
3305 I X = 312.2520, 5171.319, 120, O ! IEND!
3306 ! X = 313.2520, 5171.274, 132, O ! IEND!
3307 I X = 314.2510, 5171.23, 170, O ! IENDI!

3308 I X = 315.2500, 5171.186, 203, O I TEND!
3309 I X = 316.2490, 5171.141, 213, O ! IEND!
3310 1 X = 317.2480, 5171.097, 225, O ! IENDI!
3311 ! X = 318.2470, 5171.052, 238, O ! IENDI!
3312 I X = 319.2460, 5171.008, 240, O I TEND!
3313 I X = 320.2450, 5170.963, 241, O I TEND!
3314 I X = 291.3140, 5173.251, 244, O I IEND!
3315 I X = 292.3130, 5173.206, 237, O ! IENDI!
3316 1 X = 293.3130, 5173.162, 226, O ! IEND!
3317 ' X = 294 3120, 5173.118, 206, O I TEND!
3318 1 X = 295.3110, 5173.073, 172, O ! IEND!
3319 I X = 296.3100, 5173.029, 156, O ! IEND!
3320 I X = 297.3090, 5172.984, 153, O I TEND!
3321 I X = 298.3090, 5172.94, 153, O I TEND!

3322 1 X = 299.3080, 5172.895, 155, O ! IEND!
3323 1 X = 300.3070, 5172.851, 150, O ! IEND!
3324 1 X = 301.3060, 5172.807, 139, O ! IEND!
3325 I X = 302.3050, 5172.762, 128, O I TEND!
3326 ! X = 303.3050, 5172.718, 123, O I TEND!
3327 1 X = 304.3040, 5172.673, 127, O ! IEND!
3328 1 X = 305.3030, 5172.629, 132, O ! IEND!
3329 1 X = 306.3020, 5172.584, 134, O ! IEND!
3330 I X = 307.3010, 5172.54, 131, O ! IENDI!

3331 I X = 308.3000, 5172.496, 129, O I TEND!
3332 I X = 309.2990, 5172.451, 127, O ! IEND!
3333 I X = 310.2990, 5172 .407, 125, O ! IENDI!
3334 1 X = 311.2980, 5172.362, 122, O ! IEND!
3335 I X = 312.2970, 5172.318, 119, O ! IEND!
3336 I X = 313.2960, 5172.273, 154, O ! IEND!
3337 1 X = 314.2950, 5172.229, 189, O ! IENDI!
3338 I X = 315.2940, 5172.185, 206, O ! IEND!
3339 I X = 316.2930, 5172.14, 215, O ! IENDI!

3340 I X = 317.2920, 5172.096, 227, O I TEND!
3341 1 X = 318.2920, 5172.051, 240, O I TEND!
3342 1 X = 319.2910, 5172.007, 243, O ! IEND!
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320.
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308.
309.
310.
311
312.
313.
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320.
321.
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323
324.
309.
310.
311.
312.
313.
314
315.
316.
317.
318
319.
320.
321.
322
323.
324.
310.
311.
312.
313.
314
315.
316.
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0990,
0980,

-0970,

0970,
0960,
0950,
0940,
0930,
0920,
0910,
0900,
0890,
0890,

.0880,

1460,
1450,
1440,

-1440,

1430,
1420,
1410,
1400,
1390,
1380,
1370,

.1360,

1360,
1350,

-1340,
-1330,

1320,
1900,
1890,
1880,
1870,
1860,

-1850,

1840,
1830,
1830,

.1820,

1810,
1800,
1790,

.1780,

1770,
1760,
2330,
2320,
2310,
2300,

.2300,

2290,
2280,
2270,

5145.

5145
5145

5145.
5145.
5145.
5145.
5145.
5144.
5144.
5144.
5144.
5144.

5144

5146.
5146.
5146.

5146

5146.
5146.
5146.
5146.
5146.
5146.
5146.

5145

5145.
5145.

5145
5145

5145.
5147.
5147.
5147.
5147.
5147.
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5147.
5147.
5147.
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5146.
5146.
5146.

5146

5146.
5146.
5148.
5148.
5148.
5148.

5148
5148

5148.
5148.

341, 153,
.297, 153,
.253, 153,
208, 153,
164, 153,
12, 153,
075, 153,
031, 153,
987, 152,
943, 147,
898, 139,
854, 132,
81, 127,
. 765, 124,
473, 157,
429, 153,
385, 153,
.34, 153,
296, 153,
252, 153,
207, 153,
163, 153,
119, 153,
075, 153,
03, 153,
.986, 152,
942, 147,
897, 140,
.853, 134,
.809, 128,
764, 124,
428, 154,
384, 153,
339, 153,
295, 153,
251, 153,
.207, 153,
162, 153,
118, 153,
074, 153,
.029, 153,
985, 152,
941, 148,
896, 141,
.852, 135,
808, 130,
764, 125,
383, 153,
339, 153,
294, 153,
25, 154,
.206, 154,
.161, 153,
117, 153,
073, 153,
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318.2260,
319.2250,
320.2240,
321.2230,
322.2220,
323.2210,
324.2210,
312.2760,
313.2750,
314.2740,
315.2730,
316.2720,
317.2710,
318.2700,
319.2690,
320.2690,
321.2680,
322.2670,
323.2660,
324.2650,
314.3180,
315.3170,
316.3160,
317.3160,
318.3150,
319.3140,
320.3130,
321.3120,
322.3110,
323.3100,
324.3090,
312.9350,
311.9580,
312.4580,
312.9570,
309.4820,
309.9820,
310.4810,
310.9810,
311.4810,
311.9800,
312.4800,
308.0060,
308.5050,
309.0050,
309.5050,
310.0040,
310.5040,
311.0030,
311.5030,
312.0020,
306.0300,
306.5290,
307.0290,
307.5280,

5148.

5147
5147

5149

5148

5149

5149
5149

5162
5162

5162

5162

5163
5163

028,

.984,
.94,

5147.
5147.
5147.
5147.
5149.
5149.
5149.
5149.
5149.
5149.

896,
851,
807,
763,
293,
249,
205,
16,

116,
072,

.028,
5148.
5148.
5148.

983,
939,
895,

.85,
5148.
5148.
5150.
5150.
5150.
5150.
5150.
.982,
5149.
5149.

806,
762,
204,
16,

115,
071,
027,

938,
894,

.849,
.805,
5149.
5161.
5161.
5161.
5161.63,
.285,
.262,
5162.
5162.
5162.

761,
13,
674,
652,
63

24,
218,
196,

.174,
5162.
5162.
5162.
.806,
5162.
5162.
5162.
5162.
5162.
5162.

152,
851,
829,

784,
762,
74,

718,
695,
673,

-439,
.417,
5163.
5163.

395,
373,

153,
153,
149,
142,
136,
130,
126,
153,
155,
156,
154,
153,
153,
153,
153,
149,
144,
137,
131,
126,
159,
158,
156,
154,
153,
153,
150,
145,
139,
132,
127,
174,
173,
177,
183,
166,
172,
175,
177,
180,
182,
183,
154,
170,
178,
182,
186,
192,
201,
209,
215,
171,
152,
155,
166,

24590-WTP-RPT-ENV-08-001, Rev 2
Hanford Tank Waste Treatment and Immobilization
Plant Risk Assessment Air Quality Modeling Protocol

o

o

o

o

o

o

oNe]

[cNoloNoloNoNoNeNe) [eNeoNe) [cNoNoNeoNoNe] [cNoNoNoNoNoNe]

[eoNe)

[oNe]

cNoloNoNoloNoNeNe)

cNoNoNoNoloNa)

TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!
TEND!

Page D-104



3783
3784
3785
3786
3787
3788
3789
3790
3791
3792
3793
3794
3795
3796
3797
3798
3799
3800
3801
3802
3803
3804
3805
3806
3807
3808
3809
3810
3811
3812
3813
3814
3815
3816
3817
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3819
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309.
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310.
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311.
305.
305.
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307.
307
308.
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309.
309
310.
310.
311.
304.
305.
305.
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306
307.
307.
308
311
311.
312.
312.
312.
313.
313.
314
314.
315.
315.
315.
315.
315.
315.
315.
315.
315.
316.
316.
316.
317.
317.
317.
318.
318.

0280,
5280,
0270,
5270,
0260,
5260,
0250,
5250,
0530,
5520,
0520,
5510,
0510,

.5510,

0500,
5500,
0490,

-5490,

0480,
5480,
0480,
5750,
0750,
5740,
0740,

.5740,

0730,
5730,

.0720,
-5080,

6510,
0310,
4280,
9040,
3650,
7460,

-3960,

7610,
0470,
2380,
3170,
3490,
2530,
2590,
3170,
4440,
6340,
0070,
3960,
7770,
1110,
4920,
8410,
1420,
5390,

5163
5163
5163
5163
5163
5163
5163
5163
5163
5163

5163.

5163
5163
5163

5163.

5163
5163
5163
5163
5163

5163.
5164.

5164

5164.

5164
5164
5164
5164
5164
5171
5171
5171
5170
5170
5170
5170
5169
5169
5169
5168
5167
5167
5166
5166
5165
5165
5165
5164

5164.

5164
5163
5163
5162
5162
5162

.35,
.328,
.306,
.284,
.262,
.239,
217,
.195,
.983,
.961,
939,
.917,
.894,
.872,
85,

.828,
.806,
.783,
.761,
.739,
717,
505,
.483,
46,

.438,
.416,
.394,
.372,
.35,

.952,
_444,
.095,
.754,
.492,
.206,

.825,
.444,
.016,
.476,
-936,
.446,
.956,
.456,
.967,
.501,
.204,
.809,
38,

.025,
.571,
.179,
.794,
.389,
.054,

182,
221,
213,
221,
236,
242,
249,
299,
152,
179,
183,
232,
288,
255,

244,
227,
223,
240,
244,
244,
287,
165,
171,

244,
244,
253,
248,
238,

243,
122,
122,
119,
122,
121,
118,

117,
116,
116,
116,
116,
116,
116,
116,
116,
116,
116,
116,
116,

116,
116,
116,
117,
116,
115,
115,
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325.
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326.
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326.
326.
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326.
326.
326.
326.
326.
326.
326.
326.
326.
326.
325.
325.
325.
325.
325.
325.
325.
325.
325.
325.
325.

9360,
4100,
8040,
3330,
7730,
2490,
6660,
0030,
3800,
6670,
9040,
1420,
4790,

-8530,

2850,
7610,
2380,

.6190,

8730,
0310,
1900,
3800,
5870,
6270,
6670,
7460,
7420,
4760,
2690,
3650,
4600,
4760,
4040,
3730,
2380,
3170,
3490,
4280,
5230,
4760,
4120,
2060,
0790,
9680,
8730,
8410,
9040,
9360,
9200,
8880,
7780,
5390,
5560,
6980,

5161.

5161
5160

5157

5156

5155
5155

5150

5149
5149

5146
5145

5143

5142

5141

5137
5137

428,

.021,
.682,
5160.
5159.
5159.
5159.
5158.
5158.54,
.904,
5157.
5157.
5156.

269,
971,
714,
333,
897,
54

58,
118,
657,

.281,
5156.
5155.
.38,

.031,
5154.
5153.
5153.
5152.
5152.
5151.
5151.
.952,
5150.
5150.

031,
714,

603,
968,
444,
857,
317,
872,
428,

452,
031,

.571,
.175,
5148.
5148.
5147.
5147.
5146.73,
.238,
.714,
5145.
5144.
5144.

714,
206,
714,
254,
73

286,
762,
27,

. 746,
5142 .81,
.286,
5141.
-333,
5140.
5140.
5139.
5139.
5138.
5138.

81
825,

825,
333,
794,
325,
841,
333,

-905,
.365,
5136.

873,

113,
112,
112,
112,
112,
113,
112,
112,
114,
112,
112,
113,
113,
112,
113,
113,
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3892 I X = 325.7780, 5136.349, 109, O ! IENDI!

3893 I X = 325.8730, 5135.857, 109, O ! IENDI!

3894 I X = 326.0000, 5135.397, 109, O I TEND!
a

Data for each receptor are treated as a separate input subgroup
and therefore must end with an input group terminator.

Receptor height above ground is optional. If no value is entered,
the receptor is placed on the ground.
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Appendix E
Example CALPOST Input File

WTP Risk Assessment

All Receptor Grids, 2005

Pretreatment Facility (PTF) Vapor Concentration

———————————————— Run title (3 lines) - —-———— =

CALPOST MODEL CONTROL FILE

File Default File Name

Conc/Dep Flux File MODEL .DAT I MODDAT = ..\CONC.DAT 1
Relative Humidity File VISB.DAT * VISDAT = ..\VISB.DAT =*
Background Data File BACK.DAT *BACKDAT = *
Transmissometer or VSRN.DAT *VSRDAT = *
Nephelometer Data File or

DATSAV Weather Data File or
Prognostic Weather File

Output Files

File Default File Name
List File CALPOST.LST 1 PSTLST = CalPost.Ist !
Pathname for Timeseries Files (blank) * TSPATH =  *

(activate with exclamation points only if
providing NON-BLANK character string)

Pathname for Plot Files (blank) * PLPATH
(activate with exclamation points only if
providing NON-BLANK character string)

User Character String (U) to augment default filenames
(activate with exclamation points only if
providing NON-BLANK character string)

Timeseries TSERIES_ASPEC_ttHR_CONC_TSUNAM.DAT
Peak Value PEAKVAL_ASPEC_ttHR_CONC_TSUNAM_DAT
* TSUNAM = =
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Top Nth Rank Plot  RANK(ALL)_ASPEC_ttHR_CONC_TUNAM.DAT
or RANK(ii) ASPEC_ttHR_CONC_TUNAM.GRD

I TUNAM = PCV !

Exceedance Plot EXCEED_ASPEC_ttHR_CONC_XUNAM.DAT
or EXCEED_ASPEC_ttHR_CONC_XUNAM.GRD

* XUNAM = =

Echo Plot
(Specific Days)
yyyy_Mmm_Ddd_hhmm(UTCszzzz)_ LOO_ASPEC_ttHR_CONC.DAT
or yyyy_Mmm_Ddd_hhmm(UTCszzzz) LOO_ASPEC_ttHR_CONC.GRD

Visibility Plot DAILY_VISIB _VUNAM.DAT * VUNAM = *
(Daily Peak Summary)

Auxiliary Output Files

File Default File Name

Visibility Change DELVIS.DAT * DVISDAT =  *

All file names will be converted to lower case if LCFILES = T
Otherwise, if LCFILES = F, file names will be converted to UPPER CASE
T = lower case ! LCFILES = T !
F = UPPER CASE
NOTE: (1) Ffile/path names can be up to 132 characters in length
NOTE: (2) Filenames for ALL PLOT and TIMESERIES FILES are constructed
using a template that includes a pathname, user-supplied
character(s), and context-specific strings, where

ASPEC = Species Name
CONC = CONC Or WFLX Or DFLX Or TFLX
tt = Averaging Period (e.g. 03)
il = Rank (e.g. 02)
hh = Hour(ending) in LST
szzzz = LST time zone shift (EST is -0500)
yyyy = Year(LST)
mm = Month(LST)
dd = day of month (LST)

are determined internally based on selections made below.
IT a path or user-supplied character(s) are supplied, each
must contain at least 1 non-blank character.
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INPUT GROUP: 1 -- General run control parameters

Option to run all periods found

in the met. file(s) (METRUN) Default: O I METRUN = 11
METRUN = 0 - Run period explicitly defined below
METRUN = 1 - Run all periods in CALPUFF data file(s)
Starting date: Year (ISYR) -- No default I ISYR = 1990 !
Month (ISMO) -- No default I IsMO = 0 !
Day (1sny) -- No default ' Isby = 0 !
Starting time: Hour (ISHR) -- No default ' ISHR = 0 !
Number of hours to process (NHRS) -- No default I NHRS = 0 !
Process every hour of data?(NREP) -- Default: 1 I NREP = 1 1!
(1 = every hour processed,
2 = every 2nd hour processed,
5 = every 5th hour processed, etc.)
Species & Concentration/Deposition Information
Species to process (ASPEC) -- No default I ASPEC = PTFV !
(ASPEC = VISIB for visibility processing)
Layer/deposition code (ILAYER) -- Default: 1 I ILAYER = 1 !
*1® for CALPUFF concentrations,
"-1" for dry deposition fluxes,
"-2" for wet deposition Fluxes,
"-3" for wet+dry deposition fluxes.
Scaling factors of the form: -- Defaults: 1A= 0 1!
X(new) = X(old) * A + B A =0.0 IB= 0 !
(NOT applied i T A =B =0.0) B =0.0
Add Hourly Background Concentrations/Fluxes?
(LBACK) -- Default: F 1 LBACK = F !

Source Information

Option to process source contributions:

0 = Process only total reported contributions
1 = Sum all individual source contributions and process
2 = Run in TRACEBACK mode to identify source

contributions at a SINGLE receptor
(MSOURCE) -- Default: O ! MSOURCE = 0 !

Receptor information

Gridded receptors processed? (LG) -- Default: F 1 LG
Discrete receptors processed? (LD) -- Default: F 11D

=
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CTSG Complex terrain receptors processed?
(LCT) -- Default: F ' LCT = F !

-—-Report results by DISCRETE receptor RING?
(only used when LD = T) (LDRING) -- Default: F I LDRING = F !

--Select range of DISCRETE receptors (only used when LD = T):

Select ALL DISCRETE receptors by setting NDRECP flag to -1;
OR

Select SPECIFIC DISCRETE receptors by entering a flag (0,1) for each

0 = discrete receptor not processed

1 = discrete receptor processed
using repeated value notation to select blocks of receptors:

23*1, 15*0, 12*1
Flag for all receptors after the last one assigned is set to O
(NDRECP) -- Default: -1

I NDRECP = -1 !

--Select range of GRIDDED receptors (only used when LG = T):

X index of LL corner (IBGRID) -- Default: -1 I IBGRID = -1 I
(-1 OR 1 <= IBGRID <= NX)

Y index of LL corner (JBGRID) -- Default: -1 I JBGRID = -1 !
(-1 OR 1 <= JBGRID <= NY)

X index of UR corner (IEGRID) -- Default: -1 I IEGRID = -1 I
(-1 OR 1 <= IEGRID <= NX)

Y index of UR corner (JEGRID) -- Default: -1 I JEGRID = -1 !

(-1 OR 1 <= JEGRID <= NY)

Note: Entire grid is processed if IBGRID=JBGRID=IEGRID=JEGRID=-1

--Specific gridded receptors can also be excluded from CALPOST
processing by filling a processing grid array with Os and 1s. If the
processing flag for receptor index (i,jJ) is 1 (ON), that receptor
will be processed if it lies within the range delineated by IBGRID,
JBGRID, IEGRID,JEGRID and if LG=T. If it is 0 (OFF), it will not be
processed in the run. By default, all array values are set to 1 (ON).

Number of gridded receptor rows provided in Subgroup (la) to
identify specific gridded receptors to process
(NGONOFF) -- Default: O ' NGONOFF = 0 !

TEND!
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Subgroup (1a) -- Specific gridded receptors included/excluded

Specific gridded receptors are excluded from CALPOST processing
by filling a processing grid array with Os and 1s. A total of
NGONOFF lines are read here. Each line corresponds to one “row"
in the sampling grid, starting with the NORTHERNMOST row that
contains receptors that you wish to exclude, and finishing with
row 1 to the SOUTH (no intervening rows may be skipped). Within
a row, each receptor position iIs assignhed either a 0 or 1,
starting with the westernmost receptor.

0 gridded receptor not processed

1 gridded receptor processed

Repeated value notation may be used to select blocks of receptors:
23*1, 15*0, 12*1

Because all values are initially set to 1, any receptors north of
the first row entered, or east of the last value provided in a row,
remain ON.

(NGXRECP) -- Default: 1

Identify the Base Time Zone for the CALPUFF simulation

(BTZONE) -- No default ! BTZONE = 8 !
Particle growth curve f(RH) for hygroscopic species
(MFRH) -- Default: 2 ' MFRH = 2 1

IWAQM (1998) f(RH) curve (originally used with MVISBK=1)
FLAG (2000) f(RH) tabulation

1
2
3 EPA (2003) f(RH) tabulation

Maximum relative humidity (%) used in particle growth curve

(RHMAX) -- Default: 98 I RHVAX =98 I
Modeled species to be included in computing the light extinction
Include SULFATE? (LVSO4) -- Default: T 1'Lvso4 =T !
Include NITRATE? (LVNO3) -- Default: T T LVNO3 =T !
Include ORGANIC CARBON?  (LVOC) -- Default: T rLvoc =F 1
Include COARSE PARTICLES? (LVPMC) -- Default: T I LVPMC =F 1
Include FINE PARTICLES? (LVPMF) -- Default: T ' LVPMF = F !
Include ELEMENTAL CARBON? (LVEC) -- Default: T ' LVEC =F !
And, when ranking for TOP-N, TOP-50, and Exceedance tables,
Include BACKGROUND? (LVBK) -- Default: T P LVBK =T 1
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Species name used for particulates in MODEL.DAT file

COARSE (SPECPMC) -- Default: PMC * SPECPMC = PMC *
FINE (SPECPMF) -- Default: PMF * SPECPMF = PMF *
Extinction Efficiency (1/Mm per ug/m**3)
MODELED particulate species:
PM  COARSE (EEPMC) -- Default: 0.6 ! EEPMC = 0.6 !
PM  FINE (EEPMF) -- Default: 1.0 ! EEPMF = 1.0 !
BACKGROUND particulate species:
PM  COARSE (EEPMCBK) -- Default: 0.6 ' EEPMCBK = 0.6 !
Other species:
AMMONIUM SULFATE (EESO4) -- Default: 3.0 ! EESO4 = 3. !
AMMONIUM NITRATE (EENO3) -- Default: 3.0 ! EENO3 = 3. !
ORGANIC CARBON (EEOC) -- Default: 4.0 ! EEOC =4_1
SOIL (EESOIL)-- Default: 1.0 ! EESOIL = 1. !
ELEMENTAL CARBON (EEEC) -- Default: 10. ! EEEC = 10. 1!

Background Extinction Computation

Method used for the 24h-average of percent change of light extinction:
Hourly ratio of source light extinction / background light extinction
is averaged? (LAVER) -- Default: F I LAVER = F 1!

Method

used for background light extinction

(MVISBK) -- Default: 2 I MVISBK = 2 1

Supply single light extinction and hygroscopic fraction

- Hourly F(RH) adjustment applied to hygroscopic background
and modeled sulfate and nitrate

Compute extinction from speciated PM measurements (A)

- Hourly F(RH) adjustment applied to observed and modeled sulfate
and nitrate

- F(RH) factor is capped at F(RHMAX)

Compute extinction from speciated PM measurements (B)

- Hourly F(RH) adjustment applied to observed and modeled sulfate
and nitrate

- Receptor-hour excluded if RH>RHMAX

- Receptor-day excluded if fewer than 6 valid receptor-hours

Read hourly transmissometer background extinction measurements

- Hourly F(RH) adjustment applied to modeled sulfate and nitrate

- Hour excluded if measurement invalid (missing, interference,
or large RH)

- Receptor-hour excluded if RH>RHMAX

- Receptor-day excluded if fewer than 6 valid receptor-hours

Read hourly nephelometer background extinction measurements

- Rayleigh extinction value (BEXTRAY) added to measurement

- Hourly F(RH) adjustment applied to modeled sulfate and nitrate

- Hour excluded if measurement invalid (missing, interference,
or large RH)

- Receptor-hour excluded if RH>RHMAX

- Receptor-day excluded if fewer than 6 valid receptor-hours

Compute extinction from speciated PM measurements
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- FLAG monthly RH adjustment factor applied to observed and

modeled sulfate And nitrate
7 = Use observed weather or prognostic weather information for

background extinction during weather events; otherwise, use Method 2

- Hourly F(RH) adjustment applied to modeled sulfate and nitrate

- F(RH) factor is capped at F(RHMAX)

- During observed weather events, compute Bext from visual range
if using an observed weather data file, or

- During prognostic weather events, use Bext from the prognostic
weather file

- Use Method 2 for hours without a weather event

Additional inputs used for MVISBK = 1:
Background light extinction (1/Mm)
(BEXTBK) -- No default * BEXTBK = 12 *
Percentage of particles affected by relative humidity
(RHFRAC) -- No default * RHFRAC

10 *

Additional inputs used for MVISBK = 6:
Extinction coefficients for hygroscopic species (modeled and
background) are computed using a monthly RH adjustment factor
in place of an hourly RH factor (VISB.DAT file is NOT needed).
Enter the 12 monthly factors here (RHFAC). Month 1 is January.

(RHFAC) -- No default I RHFAC = 0.0, 0.0,
0.0, 0.0,
0.0, 0.0

-0,
.0,
.0

-0
.0,
.0

oNeoNe]
oNeoNe]

Additional inputs used for MVISBK = 7:
The weather data file (DATSAV abbreviated space-delimited) that
is identified as VSRN.DAT may contain data for more than one
station. Ildentify the stations that are needed in the order in
which they will be used to obtain valid weather and visual range.
The first station that contains valid data for an hour will be
used. Enter up to MXWSTA (set in PARAMS file) integer station IDs
of up to 6 digits each as variable IDWSTA, and enter the corresponding
time zone for each, as variable TZONE (= UTC-LST).

A prognostic weather data file with Bext for weather events may be used
in place of the observed weather file. Ildentify this as the VSRN.DAT
file and use a station ID of IDWSTA = 999999, and TZONE = O.

NOTE: TZONE identifies the time zone used in the dataset. The
DATSAV abbreviated space-delimited data usually are prepared
with UTC time rather than local time, so TZONE is typically
set to zero.

(IDWSTA) -- No default * IDWSTA = 000000 *
(TZONE) -- No default * TZONE = 0. *
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Additional inputs used for MVISBK = 2,3,6,7:
Background extinction coefficients are computed from monthly
CONCENTRATIONS of ammonium sulfate (BKSO4), ammonium nitrate (BKNO3),
coarse particulates (BKPMC), organic carbon (BKOC), soil (BKSOIL), and
elemental carbon (BKEC). Month 1 is January.

(ug/m**3)

(BKS04) -- No default ! BKsc4 = o0, 0, 0, 0, 0, 0, 0, O, O, O, O, O !
(BKNO3) -- No default ! BKNO3 = 0, O, O, O, O, O, O, O, O, O, O, O !
(BKPMC) -- No default ! BKPMC = O, O, O, O, O, O, O, O, O, O, O, O !
(BKOC) -- No default ! BKOC =0, O, O, O, O, O, O, O, O, O, O, O !
(BKSOIL) -- No default ! BKsolL= o0, 0, 0, 0, 0, 0, 0, O, O, O, O, O !
(BKEC) -- No default ! BKEC =0, O, O, O, O, O, O, O, O, O, O, O !

Additional inputs used for MVISBK = 2,3,5,6,7:
Extinction due to Rayleigh scattering is added (1/Mm)
(BEXTRAY) -- Default: 10.0 ! BEXTRAY = 10 !

Documentation records contained in the header of the
CALPUFF output file may be written to the list file.
Print documentation image?
(LDOC) -- Default: F ' LDOC = F 1!

Output Units

Units for All Output (IPRTU) -- Default: 1 I IPRTU = 3 !
for for
Concentration Deposition
1= g/m**3 g/m**2/s
2 = mg/m**3 mg/m**2/s
3 = ug/m**3 ug/m**2/s
4 = ng/m**3 ng/m**2/s
5= Odour Units

Visibility: extinction expressed in 1/Mega-meters (IPRTU is ignored)

Averaging time(s) reported

1-hr averages (L1HR) -- Default: T ! L1HR

1
—

3-hr averages (L3HR) -- Default: T ! L3HR

1
T
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(L24HR) -- Default: T

(LRUNL) -- Default: T
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User-specified averaging time in hours - results for

an averaging time of NAVG hours are
NAVG greater than O:

(NAVG) -- Default: O

of tabulations reported

Visibility: daily visibility tabul

I |L24HR = F !

' LRUNL = T !
reported for

! NAVG = 0 !

ations are always reported

for the selected receptors when ASPEC = VISIB.
In addition, any of the other tabulations listed
below may be chosen to characterize the light
extinction coefficients.

[List file or Plot/Analysis File]

2) Top 50 table for each averaging ti

[List File only]

(LT50) -- Default: T

3)
[List file or Plot file]

(LTOPN) -- Default: F

me selected

Top "N* table for each averaging time selected

-— Number of "Top-N" values at each receptor

selected (NTOP must be <= 4)

(NTOP) -- Default: 4

-- Specific ranks of "Top-N" val
(NTOP values must be entered)

(1TOP(4) array) -- Default:

1 LT50 = F 1!

' LTOPN =T !

I NTOP = 2 1
ues reported

' ITOP = 1, 21

4) Threshold exceedance counts for each receptor and each averaging

time selected
[List file or Plot file]

(LEXCD) -- Default: F

-- ldentify the threshold for each averaging time by assigning

' LEXCD = F 1!

non-negative value (output units).

Threshold for
Threshold for 3-hr averages
Threshold for 24-hr averages

1-hr averages

Threshold for NAVG-hr averages (THRESHN)

—— Default: -1.0
(THRESH1) ' THRESH1 = -1.0 !
(THRESH3) ' THRESH3 = -1.0 !
(THRESH24) ! THRESH24 = -1.0 !
I THRESHN = -1.0 !
selected can be

-- Counts for the shortest averaging period
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tallied daily, and receptors that experience more than NCOUNT
counts over any NDAY period will be reported. This type of
exceedance violation output is triggered only if NDAY > O.

Accumulation period(Days)

(NDAY) -- Default: O ! NDAY = 0O !
Number of exceedances allowed
(NCOUNT) -- Default: 1 I NCOUNT = 1 1!
5) Selected day table(s)

Echo Option -- Many records are written each averaging period
selected and output is grouped by day
[List File or Plot file]

(LECHO) -- Default: F ! LECHO = F !
Timeseries Option -- Averages at all selected receptors for

each selected averaging period are written to timeseries files.
Each file contains one averaging period, and all receptors are
written to a single record each averaging time.
[TSERIES_ASPEC_ttHR_CONC_TSUNAM.DAT files]

(LTIME) -- Default: F ' LTIME = F !

Peak Value Option -- Averages at all selected receptors for
each selected averaging period are screened and the peak value
each period is written to timeseries files.
Each file contains one averaging period.
[PEAKVAL_ASPEC_ttHR_CONC_TSUNAM.DAT files]

(LPEAK) -- Default: F ' LPEAK = F !

-- Days selected for output
(IECHO(366)) -- Default: 366*0
! IECHO = 366*0 !
(366 values must be entered)

Plot output options

Plot files can be created for the Top-N, Exceedance, and Echo
tables selected above. Two formats for these files are available,
DATA and GRID. [In the DATA format, results at all receptors are
listed along with the receptor location [Xx,y,vall,val2,...].

In the GRID format, results at only gridded receptors are written,
using a compact representation. The gridded values are written in
rows (X varies), starting with the most southern row of the grid.
The GRID format is given the .GRD extension, and includes headers
compatible with the SURFER(R) plotting software.

A plotting and analysis file can also be created for the daily
peak visibility summary output, in DATA format only.
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Generate Plot file output in addition to writing tables
to List file?

(LPLT) -- Default: F ' LPLT =T 1!
Use GRID format rather than DATA format,
when available?

(LGRD) -- Default: F 1 LGRD = F 1!

iary Output Files (for subsequent analyses)

A separate output file may be requested that contains the change
in visibility at each selected receptor when ASPEC = VISIB. This
file can be processed to construct visibility measures that are
not available in CALPOST.

Output file with the visibility change at each receptor?
(MDVIS) -- Default: O ! MDVIS = 0!

Do Not create file

Create file of DAILY (24 hour) Delta-Deciview
Create file of DAILY (24 hour) Extinction Change (%)
Create file of HOURLY Delta-Deciview

Create file of HOURLY Extinction Change (%)

~AWNEFLO
{1 I T T |

Additional Debug Output

Output selected information to List file
for debugging?

(LDEBUG) -- Default: F ! LDEBUG = F !
Output hourly extinction information to REPORT.HRV?
(Visibility Method 7)
(LVEXTHR) -- Default: F ! LVEXTHR = F !

TEND!
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Appendix F

Meteorological Data Substitution Guidance
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Appendix F
Meteorological Data Substitution Guidance

Procedures for Substituting Values for Missing NWS Meteorological Data
forUse in Regulatory Air Quality Models

Dennis Atkinson and Russell F. Lee
7/07/92
Introduction

The Meteorological data required for short-term air quality dispersion
modeling consist of hourly surface observations, and morning and afternoon
mixing heights. The RAMMET meteorological pre-processor program requires
surface data in the CD144 format, and mixing height data in the TD9689
format. In order for the RAMMET program to function properly, these data
must be 100% complete. Data acquired from the National Climatic Data Center
(NCDC) occasionally have periods of missing data. |1f the lengths of these
periods are not excessive, reasonable values may be substituted without
seriously degrading the modeling results.

As with on-site data, a data set which is less than 90% complete should not
be used for air quality modeling purposes. Substitutions for missing data
should only be made to complete the data set for modeling applications, and
should not be used to achieve the 90% criterion. Note that, for purposes of
achieving the 90% criterion, cloud cover is valid for a given hour if a value
for EITHER opaque cloud cover or total cloud cover is available.

The procedure for providing substitute values for missing data has two parts.
The First part is an objective procedure, which applies to single isolated
hours with missing surface data and single isolated days of missing mixing
height data. Substitutions for those data are accomplished using procedures
described below.

The second part is a subjective procedure which applies to longer sequences
of missing data. Substitutions for those data require judgement, and should
be accomplished by an air quality meteorologist based on scientific knowledge
and professional experience. The procedures, described in detail below, are
generally consistent with procedures used historically by EPA.

Step 1: The Objective Procedure

Surface Data

Hourly surface weather observations of opaque cloud cover, ceiling height,

temperature, wind direction, and wind speed are required. Substitutions for

missing surface data are made as follows:

* IT opaque cloud cover is missing, then total cloud cover is used. |IFf
total cloud cover is also missing, then a 0" is used for opaque cloud

cover 1T the ceiling is greater than 7000 feet (high level clouds are
generally not opaque), and a "7 if the ceiling is less than or equal to
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7000 feet. If the opaque cloud cover, total cloud cover, and ceiling
are all missing, values of ceiling and opaque (or total) cloud cover
from the preceding hour are used, provided that values from both the
preceding and the succeeding hours are present (i.e., only a single hour
is missing). |If two or more consecutive hours of cloud cover (both
opaque and total) are missing, then the subjective procedure outlined
below should be used.

* IT ceiling height is missing, and either the opaque cloud cover or the
total cloud cover is less than or equal to 5, then '---'" (the code for
unlimited ceiling) is used. Otherwise, if the ceiling height is
missing, but values for both the preceding and succeeding hours are
present, then the value from the preceding hour is used. If two or more
consecutive hours of ceiling height are missing, then the subjective
procedure outlined below is used.

* IT temperature is missing, then a value interpolated between the
preceding hour and the succeeding valid hour is substituted. If two or
more consecutive hours of temperatures are missing, then the subjective
procedure outlined below is followed.

* IT a single hour of wind direction and speed is missing then the average
direction and average speed from the four hours surrounding that hour is
substituted. Except for the first two and last two hours of the year,
this average is derived from the two hours before and two hours after
the hour of the missing value. In the interest of simplicity, the
average wind direction is obtained from the mean unit vector wind. If
two or more consecutive hours of either wind direction or wind speed are
missing, then the subjective procedure outlined below should be used.

Mixing Height Data

Both a morning mixing height and an afternoon mixing height are required for
each day of the year. Objective substitutions for missing mixing heights are
made as follows:

* IT a single afternoon mixing height is missing, the value interpolated
between the preceding and successive afternoon mixing heights are used.
Similarly, if a single morning mixing height is missing, the value
interpolated between the preceding and succeeding morning mixing heights
is used.

* IT two or more consecutive afternoon mixing heights or two or more
consecutive morning mixing heights are missing, then the subjective
procedure outlined below is used.

Step 2: The Subjective Procedure

When the objective procedure does not provide a substitute value for some
parameter, the data are reviewed by an air quality meteorologist. |IFf
technically appropriate, a substitute value is identified, based on the
following procedure, using sound scientific knowledge and professional
experience.
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Surface Data

The following procedures are recommended for substituting values for missing
surface data when the objective procedure described above is not appropriate.
Sound meteorological judgment and professional experience is required to
developing appropriate substitute data values.

IT a ceiling height value is missing, then the Ffive ceiling height values
before and after that hour are reviewed to obtain appropriate values to
substitute. For an opaque cloud cover of 5 or less, the value for ceiling
height must be "---" to indicate unlimited ceiling (by definition, the
ceiling is unlimited when the cloud cover is 5/10 or less). |If the opaque
value is 6 or greater, the values before and after that hour are reviewed to
derive appropriate ceiling values.

IT temperature is missing, then the temperature values on either side of the
data void are reviewed. Often an interpolation can be made for up to a few
hours. However, these values may need to be adjusted to be consistent with
the other meteorological factors. Near times of daily maxima or minima, one
can adequately simulate daily maxima or minima for other days of similar
meteorological conditions.

IT a wind direction value is missing, the data values a few hours (perhaps
five or so) on either side of the data void are reviewed. It is important to
maintain not only consistency of wind direction, but also some consistency of
wind variability. Otherwise, a few hours with the wind from the same
direction will result, which can produce unreasonably high estimates of 8-
hour and 24-hour average concentrations.

IT wind speed is missing, the five values both before and after the data void
are reviewed. Any obvious patterns of wind speed should be continued and
adjusted, if needed, to make the substitute data realistic from an air
quality modeling viewpoint.

Mixing Height Data

The following procedure is recommended for substituting values for missing
morning or afternoon mixing height values, when the objective procedure
described above is not appropriate. The procedure with mixing height data,
as with surface data, requires careful meteorological judgment and
professional experience iIn order to derive appropriate substitute values.

As a general rule, a sequence of missing mixing heights of five days or more
are not filled in. Also, any missing sequence of four days which does not
have adequate continuity (at least five full days on either side of the data
void) is also not filled in. Such files cannot be used as input to the
RAMMET (or PCRAMMET) preprocessor, since doing so produces values of zero for
the mixing height, resulting in unrealistic modeling results.
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