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Figure C.1. Average Five Year (2005-2009) Wind Rose — All Conditions

. [ |

e :SOUTH -
]

[ |

WINC SFEEC
(mis)

] =111
88-111
57- 88
36- 57
21- 36
05- 21
Calms: 2.32%

Figure C.2. Average Five Year (2005-2009) Wind Rose — Morning Shift Conditions
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Figure C.3. Average Five Year (2005-2009) Wind Rose — Afternoon Shift Conditions
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Figure C.4. Seasonal Average Five Year (2005-2009) Wind Rose — Morning Shift Conditions
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Figure C.5. Seasonal Average Five Year (2005-2009) Wind Rose — Afternoon Shift Conditions
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Figure C.7. Annual (2009) Wind Rose — Morning Shift Conditions
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Figure C.8. Annual (2009) Wind Rose — Afternoon Shift Conditions
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Figure C.9. Seasonal Annual (2009) Wind Rose — Morning Shift Conditions
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Figure C.10. Seasonal Annual (2009) Wind Rose — Afternoon Shift Conditions

Modeling Approach: The activities are to occur during the day shift. The worst case for the
occurrence of the highest air concentrations is for the majority of the release to occur over a short time
period. To evaluate the potential exposure levels from the planned demolition activities, the local patterns
of potential peak air concentrations were computed as though the estimated release from each of the
buildings occurred during one hour. By looking at the potential peaks for all the hours during the planned
work periods, the worst-case values are defined. The two proposed 3-month time periods for the
demolition activities are included in this annual bounding computation.

Receptor Grids: Computations were made for receptor locations appropriate for defining the
maximum air concentrations at the site fenceline and air monitoring sites.
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sections of the roof are lowered into the cell. This action opens the main cell to the atmosphere for the
remainder of the demolition. These activities are assumed to take 4 days.

Structural materials high in the cell are assumed to be removed. The crane maintenance platform at
the north end of the cell, and the crane itself, are removed. The Maintenance Station in the northeast
corner of the cell is removed, including the small shield wall. These activities take 5 working days.

In order to make access easier, the south wall is then removed. This wall is thinner (1 foot) and
contains a 12-foot-wide door extending into the second story. The door is topped with a concrete beam;
above that construction is of cinder block. Demolition of this wall takes 5 days.

The use of wire saws will allow somewhat easier removal of the jumper receptacles in the side walls.
Initially, the upper portions of the wall will be removed. A segment of the 2-foot-thick wall that is 4 feet
by 4 feet would weigh about 2 tons; this is assumed to be the size cut. Pieces of this size imply that three
rows of pieces would be removed from the upper portion of the wall before the first row of jumper
receptacles was encountered; this is assumed to take 4 days. Removal of one row of receptacles (cutting
between and below each so that they can be removed and packaged as TRU waste) is assumed to take
10 days. Removal of the concrete between rows is assumed to take an additional 4 days, so that each of
the four rows of receptacles thus requires about 14 days. This process is repeated for the opposite side
wall.

Finally, the north wall is removed. Five days is allocated for this, including any final cleanup of the
area.

Falling rubble and large-cut panels are generally directed into the cell, rather than out into the
surrounding area. Pick-up of rubble is done with a front loader and thumb-and-bucket on the excavator; it
is assumed that a mobile crane will be used to lower the cut panels. The rubble will be picked up and
placed into transfer boxes just outside the location of the door in the south wall, in the general area of the
Equipment Transfer Facility. Material in the transfer boxes may be further staged at a sorting station
located nearby. No additional containment structures (tents, etc.) are assumed for this activity; however,
like the demolition itself, misting, water, and fixatives will be used to minimize airborne contamination
spread. All loading and sorting will only occur when sustained wind speeds are less than 15 miles per
hour.

The damage ratio for this alternative demolition technique is evaluated for the walls of the main cell.
The walls are assumed to be covered with fixatives (paint, etc.). A wire saw will be used to make long
cuts in the concrete to separate panels for removal. Because the area of the saw kerf is impacted, the DR
is the ratio of the area cut to the total surface area. The area of the two longer walls of the cell is about
65 feet by 34 feet = 2210 ff*. In order to cut the wall into roughly 4 ft x 4 ft panels, with additional
cutting between the jumper receptacles, requires about 1100 linear ft of cuts, each of which will be 1 cm
(0.033 ft) wide. The fraction of the area impacted is:

(1100 ft) (0.033 ft) / (2210 ft) = 0.016

The north and south walls, and the ceiling, would require somewhat fewer cuts because these surfaces do
not contain potential TRU wastes that must be segregated; the DR would be somewhat lower for these
walls.
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The airborne release fraction for the decommissioning of the 233-S building (AlphaTRAC 2003) was
assigned the release fraction of 5 x 10, using the analogy to gases blowing over powders (AlphaTRAC
2003). For sawing the portions of the cell walls, that analogy seems inappropriate; the diamond wire
saws are cooled with large amounts of water and the waste comes off in a wet slurry. The DOE
Handbook (DOE 1994) recommended the release fraction for free-falling slurry spills is 4 x 10 and for
jet spray releases of liquids is 1 x 10; a value of 5 x 10 is adopted here.

D.3 Individual Glovebox Removal

At the request of the client, an individual source of additional residual contamination beyond the
“baseline” initially defined is included. This is represented by the HA-46 glovebox located in the 234-5Z
building. This glovebox was used in the fluorination process near the head-end of the RMA Line, and is
heavily contaminated with transuranic materials. The glovebox has the dimensions shown in Figure D.1,
and an upper-bound inventory (estimated by assuming the glovebox averages 80 nCi/g overall) as shown
in Table D.1. The location of the glovebox in the building is illustrated in Figure D.2. A back calculation
indicates that the mass of the glovebox itself is 1.52 tonnes. The glovebox is potentially too large to
easily remove from its room in PFP; an option would be to demolish it with the building, another is to
ease its removal by opening the building around it.
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Figure D.1. Approximate Dimensions of Glovebox HA-46 (units of feet and inches)
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Table D.1. Radionuclide Inventory of Glovebox HA-46. The information provided by the client did not
include numeric values for Pu-241 grams or nanocuries; these values added.

wt% % act grams nCi
Pu-238 0.010 0.77%  1.36E-04 2.39E+06
Pu-239 93.449 29.87% 1.45E+00 8.97E+07
Pu-240 6.023 7.03%  9.35E-02 2.11E+07
Pu-241 0249 59.59%  1.75E-03 1.79E+08
Pu-242 0.040 0.00%  6.18E-04 2.44E+03
Am-241 0.159 2.74%  2.41E-03 8.26E+06

« I G Mmoo Wy

Figure D.2. Location of Glovebox HA-46 Illustrated by the ‘X’ on the Ground Floor of the 234-5Z
Building

The possible effect on decommissioning of the 234-5Z building above the baseline caused by
including this source in the demolition of Zone 6 (indicated in Figure D.2) is investigated. Two possible
demolition scenarios for this glovebox are considered: aggressive demolition and protective extraction.
Aggressive demolition is defined to be consistent with removal of the rest of the Zone with track-mounted
shears. Protective extraction is defined as a more careful removal, including foaming of the glovebox
volume and segmentation in place.

The inventory of this glovebox has a different isotopic spectrum than assumed for the remainder of
the building. Thus, a separate calculation of DAC is required. Assuming that activity % is correct in
Table D.1, then the result is 0.45 Bg/m” is equal to one DAC.

All other calculations for 234-5Z are based on mass of contaminated dust arising from demolition of
contaminated concrete (and other) surfaces, and are thus primarily non-radioactive dusts. The HA-46
glovebox is a large stainless-steel container with small amounts of plutonium adhered to the inner walls
(see Figure D.3 for an analogue). Relatively little dust will arise from its dismantlement — but a great deal
of TRU release may occur.
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Figure D.3. The HA-46 Glovebox Will Be Similar to These, but Larger and Built into the Wall
Option 1: Aggressive Dismantlement

It is assumed that the glovebox is size-reduced during the demolition of Zone 6. A bucket on the end
of a boom is used to topple the box onto the floor and to squash the glovebox into a smaller, flat size
suitable for loading into an ERDF box and removed. Similar flattening is performed at other Hanford
demolition sites on pipes, ducts, and other hollow objects destined for ERDF disposal (see Figure D.4).
This is a vigorous process, with substantial bending of the metal, breaking of viewports, and opening of
seams. For this type of activity, the DOE Handbook release fraction applicable to stress/impact on metal
surfaces of 0.001 is applicable (DOE 1994). One day of size reduction (6 working hours) and one day of
equivalent activities during loading into the ERDF box (an additional 6 hours) is assumed. Particle size
for this activity can be assumed to be in the range of 1 - 5 micrometers. Water sprays will have minimal
reduction of this size range.

The glovebox contains a total of about 1.54 grams (0.3 Ci; 1.1x10'° Bq) of plutonium-related
material. A release fraction of 0.001 yields a release of about 0.0015 grams (3x10™* Ci; 1.1x10” Bg). The
release is assumed to occur over 6 hours in one day during demolition, and a second release of the same
size and duration a week later during the loading process.
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Figure4.' A Multi-processor Size-reducing Large Pieces of Equipment

Option 2: Protective Extraction

It is probably not possible to carefully take down the 234-5Z building without causing some damage
to the glovebox (at least, not in any economical fashion). Therefore, a scenario with some damage to the
glovebox, including a period of size reduction, is developed.

Prior to demolition of the portion of the building containing the glovebox, the glovebox is prepared
and slightly “hardened.” The glovebox is assumed to be filled with expansive foam to fill voids and
cover internal surfaces. Ports and windows are covered with metal plates to prevent fracturing them
while the nearby lath-and-plaster walls and ceilings are removed with the shears. The glovebox could
also be wrapped in plastic sheeting. Damage from falling cement plaster is assumed to dent and rip
portions of the box. A release, mitigated by the foam and plastic, of 1x10°° of the contents is assumed on
the day of building removal. This is 1.5x10® grams, or 16,500 Bg.

The following week, the rubble around the glovebox is collected. At this time, the box is segmented
with a power saw into three pieces. The part labeled “top half” in Figure D.1 is removed, and the lower
portion is cut into two pieces, each about 5 feet by 6.5 feet by 2 feet. This requires 19 feet of cuts in the
metal to remove the top portion and another 14.7 feet of cuts to segment the bottom portion. (The
relatively clean foam inside would also need to be cut; no release is assigned to this.) The kerf from
cutting is assumed to be one-quarter inch wide. The total surface area of the inside of the box that is
impacted is 0.7 fi. Because the inner surface area of the glovebox is about 302 fi?, this is a damage ratio
0f 0.00233. For the decommissioning of the 233-S building (AlphaTRAC 2003), releases via saw cuts
were assigned the release fraction of 5 x 10°, using the analogy to gases blowing over powders
(AlphaTRAC 2003). For lack of a better value, that release fraction is used here for sawing the portions
of the glovebox walls. Therefore, a total release fraction of 1.2 x 10 is assigned to segmenting the
glovebox. It is assumed that the glovebox is then wrapped in plastic and removed. A total release during
the size reduction of 1.8 x 10”° grams of transuranics would be released (about 2.0 x 10° Bq [5.5
microcuries]).
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Appendix E — Quality Control Procedures

E.1 Overview

QA requirements specified by PNNL will be followed. A QA review of computations and results will
be conducted. Special aspects of QA requirements for this project are:

1. All modeling computations will be performed with commercial software: either by EXCEL or by
AERMOD codes.

2. The equations for all computations in EXCEL will be documented in the project report.

3. The AERMOD model will be tested with the AERMOD distribution test cases before and after
modeling efforts are conducted -- to assure the AERMOD model is operating as expected.
Documentation of run time options will be documented in the project report.

4. The versions of EXCEL and AERMOD, the computer platforms, and the computer operating system
versions will be documented in the final report.

5. Electronic copies of all EXCEL spreadsheets and AERMOD run files used in the project results will
be stored in the project file.

Descriptions of the details of this approach relative to conducting simulations with AERMOD are
given below.

E.2 AERMOD Simulations Validation and Verification Approach

The following guidance documents the approach used by PNNL for validating and verifying model
runs made in the EPA’s AERMOD dispersion model. In short, the guidance ensures that the appropriate
model version is being used, the modeling system is functioning as expected, and the model inputs are
reasonable and correct for the scenario. A checklist has been developed to aid the modeler in validating
and verifying model inputs; the checklist can be completed and submitted along with the model report to
document validation and verification procedures used in performing the AERMOD model run.

1. Determine which model is appropriate for the current modeling application:

a. The AERMOD modeling system is the preferred/recommended dispersion model to be used in
almost all circumstances, including for State Implementation Plans (SIP) revisions for existing
sources and for New Source Review (NSR) and Prevention of Significant Deterioration (PSD)
programs.

b. Alternative models (e.g., ISC) can be used in regulatory applications, but require case-by-case
justification from the reviewing authority.

2. Verify the latest regulatory version of the modeling system is being used:

a. The EPA releases new versions of the AERMOD modeling system to correct known issues or to
implement new features in the model. Verify the correct regulatory version of AERMOD
modeling system is being used by contacting the software distributor (e.g., www.breeze-
software.com, www.lakes-envirionmental.com) or by reviewing the model change bulletins
available on the EPA’s website: http://www.epa.gov/scram001/dispersion_prefrec.htm.
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b. If necessary, download and install the regulatory version of the AERMOD modeling system from
the vendor or the EPA.

3. Validate the modeling system is working properly:

a. The AERMOD modeling system should be validated to ensure it is working properly prior to
using it for the intended application. Test cases are installed by the model vendor (e.g.,
www.breeze-software.com, www.lakes-envirionmental.com) and should be run to make sure the
model output agrees with the original output. File comparison software, such as “Beyond
Compare” available from PNNL’s Managed Software, make comparison of the model output files
a simple process.

i. If the file output differs, further investigation will be required to determine the source (e.g.,
model version) of the difference and determine if the results are acceptable.

b. The EPA provides model test cases on its website,
http://www.epa.gov/scram001/dispersion_prefrec.htm, which can also be used to validate the
modeling system is running properly.

4. Enter all model inputs applicable to the modeling scenario. If using vendor software (e.g., BREEZE,
Lakes Environmental), model entry will be performed through a Windows interface (preferred). If
using the EPA’s DOS version, model entry will be performed via a formatted text input file.
AERMOD input is echoed to the primary output file; these inputs should be verified and validated to
ensure entered values are correct. Key issues to consider when creating model scenarios include:

a. Terrain - if terrain is to be considered, source and receptor locations should be entered using the
proper Universal Traverse Mercator (UTM) coordinates. The latest regulatory version of
AERMAP should be used, along with the appropriate digital elevation model (DEM) files, to
determine terrain heights for model objects.

b. Building Downwash — point sources (e.g., stacks) on or near buildings may be subject to building
downwash. Include all downwash structures in the modeling analysis, including structures not
located on the facility’s property if applicable. Downwash structures outside of 5L may be
excluded from the analysis (note: “L” is defined as the lesser of the height or maximum projected
width for a particular tier or structure). All non-downwash structures should be excluded from
the modeling analysis. Non-downwash structures include lattice-type structures such as
switchyards, water towers, and elevated storage tanks. Perform a building downwash analysis
using the latest version of the Building Profile Input Program (BPIP-PRIME). Downwash
calculations should not be performed until all point sources and buildings have been entered into
AERMOD and terrain has been imported; this ensures that all model objects have the correct
relative heights.

c. Receptors — receptor spacing of sufficient coverage and density should be chosen to ensure
sufficient density to determine worst-case predicted ground level concentrations in off-property
areas not controlled by the applicant. Predicted concentrations should decrease near the edges of
the receptor grid(s).

d. Meteorology — meteorological data should be processed by a qualified meteorologist using the
latest regulatory version of AERMET. Selection criteria for the choice of the meteorological
station(s) and surface characteristics should be documented by the analyst processing the
meteorological data in AERMET. In general, the latest years of meteorological data should be
used in the dispersion modeling analysis. However, the modeler should seek approval from the
regulator prior to using the meteorological dataset in a specific application.
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Verify the echoed model inputs in the AERMOD output file: After completing a model run, the
model inputs—which are echoed to the primary AERMOD model output file—should be reviewed to
verify values have been entered correctly. Model output should be reviewed to determine if output
concentration and/or deposition values are reasonable.

Verify the AERMOD modeling system continues to perform as expected: To ensure the AERMOD
modeling system performed as intended, the modeler can re-run the model test cases and verify test-
case mode] outputs continue to agree (see Step 3a, above).

A checklist is used to verify and validate AERMOD model runs being used to support compliance-

related work. The checklist can be completed by the modeler and affixed to the model report as
supporting documentation on model verification and validation. Use of this checklist will ensure a
consistent modeling approach has been followed. In addition, the checklist will help to identify and avoid
common modeling errors such as:

Emission rates or stack parameters that are unacceptable and require revision.
Modeled emission rates or parameters that do not match the permit application.
Buildings/property boundary/emission unit locations that do not match the plot plan.
Inconsistent base elevations for buildings and stacks.

Incorrect source inputs and dimensions.

Sources with horizontal or obstructed exhaust modeled with an incorrect exit velocity.
Terrain elevations missing or incorrect.

Receptor grid extent is insufficient.

Meteorological data are not appropriate.

Use of the incorrect model or model version.
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Appendix F

Input Data for PFP Building Simulations

(Included on CD only)



Appendix G

AERMOD Output File Listing

(Included on CD only)
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