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Figure S.1.Weekly Air Exposure 95" Percentile for Demolition of 234-5 Z, 242-7,291-Z, and 291-Z-1

95th percentile exposure values on the area surrounding the demolition activity based on all the modeled
total work-week exposures. The total work-week exposures are based on the total exposures for all the
contiguous 4-day periods based on data from 6 years of meteorological observations. All other
demolition activities associated with demolition activities for these buildings will have lower levels of
predicted weekly peak exposures.

The highest 95" percentile air exposure modeling results for the demolition of the 236-Z cell and
associated buildings with shears or mechanical hammer are presented in Figure S.2. These structures
include areas with the highest contamination levels in the PFP complex. Because the activity weighted
emissions from the 236-Z cell alone account for 98% of the projected emissions from demolition of the
236-Z cell and associated buildings combined, the results given below are fully attributable to the
demolition activities for the 236-Z cell alone.
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Figure S.2. Predicted Weekly Air Exposure 95" Percentile Values for 236-Z Demolition
Summary Conclusion

The analysis shows that some releases of radioactive material are to be anticipated during the
demolition of the PFP structures. The modeling results presented here are closely tied to the details of
how the demolition is to be conducted. The results indicate that for the bulk of the PFP facilities,
including the PFP stack, the radiological exposures from the planned demolition efforts will be well
below the designated limits for air and soil exposures. However, the demolition of the 236-Z main
process cell is expected to release some alpha-emitting radionuclides; the 95" percentile results based on
6-years’ worth of hourly climatological data, a representative demolition period, realistic mitigating
actions, and a bounding source term indicate that concentrations at the fence line of the PFP facilities
should remain well below 12 DAC-hours/week.
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1.0 Introduction

The Hanford Plutonium Finishing Plant (PFP), located in the 200 West Area, converted plutonium-
bearing chemical solutions to metals and oxides until 1989. The current mission of the PFP requires
deactivating and dismantling PFP complex systems and structures to the degree determined appropriate
by the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) process,
thus eliminating significant hazard to workers, the public, and the environment and minimizing long-term
surveillance and maintenance risks and costs. U.S. Department of Energy (DOE) and CH2M HILL
Plateau Remediation Company (CHPRC) plans call for eventual demolition of many of the PFP
structures.

Pacific Northwest National Laboratory (PNNL) supports the demolition planning effort by making
engineering estimates of potential releases for various potential demolition alternatives. Atmospheric
dispersion modeling has been conducted using projected release rates to provide information on the
location and levels of radioactivity. This report documents an analysis considering open-air demolition
using standard techniques. It does not document any decisions about the decommissioning approaches.

This report is part of the planning process for the demolition of the 234-5 Z, 236-Z, 242-Z, and
291-Z-1 structures at the PFP complex; these structures in the state they are anticipated for demolition are
shown in Figure 1.0-1; a number of the other structures in the immediate vicinity have been, or will be,
removed before demolition of the other structures occurs.

Figure 1.0-1. The Plutonium Finishing Plant Complex in aerial view from the north
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Figure 2.4-1. Demolition Areas and 234-5 Z Zones Defined for this Analysis

The radioactive contamination of concern for the PFP building demolition is located on surfaces,
under paint and tiles, within ducts, and in other inaccessible places. Table 2.4-1 provides a summary of
the inventories used in the structure-specific source term analyses in Appendix A. The total inventories
are estimated based on the listed levels of residual contamination within each structure assumed at the
time of demolition.
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Figure 3.0-1. PFP Structures Being Considered for Demolition

To evaluate the potential exposure levels from the planned demolition activity phases listed in Table
2.5-1 in Section 2.2 and detailed in appendices, air concentrations and surface deposition amounts were
computed as described in Section 2.2. Activities are assumed to occur during about 8 hours each of a 10-
hour day shift and 10-hour swing shift, with 4-day work weeks. An exception is the 236-Z cell, for the
demolition of which only 10-hour day shifts are assumed. Allowing for weekends and holidays, the start-
to-finish demolition period for all the demolition activities (all phases) is projected to be about 11 months.

The modeling of the potential impacts of this 11-month period of projected activities required
characterization of the full sequence of day-to-day demolition activities. Two modeling approaches were
used in AERMOD to analyze the potential air concentration and surface deposition:
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Figure 3.1-1. Predicted 236-Z Cell Demolition 95™ Percentile Weekly Air Concentrations

3.1.1.2 Maximum Concentrations — Monthly Dispersion Conditions

Atmospheric conditions change with the seasons and the bounding values for the 95™ percentile
concentrations from a demolition activity can be expected to vary with the time of year. The seasonal
implications for the 95™ percentile concentrations are analyzed by computing monthly 95™ percentile
concentrations based on 6-years’ worth of hourly meteorological data in the same manner as described in
Section 2.2.

Figures 3.1-2 to 3.1-13 illustrate monthly 95™ percentile air concentration isopleths for demolition of
the 236-Z cell structures as described in Section 2. In all plots, the integration time is for one week. The
95" percentile one-week values for the given month based on 6-years’ worth of hourly meteorological
data are shown as isopleths in the plots.

Note that, because there are fewer days in a month than in 6-years, the 95" percentile values based on
monthly data can be larger than the 95" percentile values based on a 6 year period depending on the
month. This can be seen by comparing Figure 3.1-1 with Figure 3.1-2 or 3.1-13 (representing January
and December, respectively), which show somewhat larger areas impacted by elevated concentrations of
radionuclides in air. These months typically have many days with low wind speeds and “inversion-type”
conditions with stagnant air and fog. The series of figures from 3.1-2 through 3.1-13 show that winter
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months have the highest potential for exceedance of Hanford Site administrative limits, while summer
months have the lowest potential. To decrease the likelihood of exceeding 12 DAC-hours/week,
demolition of 236-Z cell could be scheduled in a period of higher dispersion such as the period from
about March through September.

As noted above, because the lowering and processing of the cell strongbacks contribute about 40% of
the total cell emissions, alternative methods of strongback disposition could reduce all monthly results by
nearly a factor of 2.
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Figure 3.1-2. Predicted 236-Z Cell Demolition January 95th Percentile Air Concentrations
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Figure 3.1-3. Predicted 236-Z Cell Demolition February 95th Percentile Air Concentrations
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Figure 3.1-4. Predicted 236-Z Cell Demolition March 95th Percentile Air Concentrations
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Figure 3.1-5. Predicted 236-Z Cell Demolition April 95th Percentile Air Concentrations
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Figure 3.1-6. Predicted 236-Z Cell Demolition May 95th Percentile Air Concentrations
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Figure 3.1-7. Predicted 236-Z Cell Demolition June 95th Percentile Air Concentrations
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Figure 3.1-8. Predicted 236-Z Cell Demolition July 95th Percentile Air Concentrations
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Figure 3.1-9. Predicted 236-Z Cell Demolition August 95th Percentile Air Concentrations
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Figure 3.1-10. Predicted 236-Z Cell Demolition September 95th Percentile Air Concentrations
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Figure 3.1-11. Predicted 236-Z Cell Demolition October 95th Percentile Air Concentrations
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Figure 3.1-12. Predicted 236-Z Cell Demolition November 95th Percentile Air Concentrations
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Figure 3.1-13. Predicted 236-Z Cell Demolition December 95th Percentile Air Concentrations

3.1.1.3 Maximum Concentrations at Facility Fence line

The air concentrations on the facility fence line were modeled for a series of receptors located on that
boundary. Figure 3.1-14 provides the resulting spatial distribution of the highest predicted 95" percentile
weekly air concentrations (with units of weekly total DAC-hour) for each fence line receptor for all of the
PFP complex, excluding the 236-Z building demolition. Figure 3.1-15 provides the same information for
only the 236-Z building process cell demolition. It is apparent that open-air demolition of the 236-Z
building process cell results in the largest contribution to airborne concentrations of radioactive materials.

The results in Figures 3.1-14 and 3.1-15 represent the highest estimated emission rates under the most
restrictive dispersion conditions. The actual exposures during demolition activities will be a function of
the combinations of emission rates (function of the process, inventory and mitigative efforts) and ambient
atmospheric conditions that occur during those activities.

In these figures, the absolute highest modeled air concentration (i.e., the 100™ percentile) exceeds the
95™ percentile (based on 6 years of meteorological data) by a factor of a little more than 2. Because the
air concentrations are based on 95" meteorological conditions and very conservative original PFP
inventory limits, these figures indicate that there is a high likelihood that the limit of 12 DAC-hours/week
will not be exceeded beyond the current PFP fence line.
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Figure 3.1-14. Predicted 95" Percentile Weekly Air Concentrations at the PFP Site Fence line for
Demolition Excluding the 236-Z Plutonium Reclamation Facility (DAC-hours). Location
with value noted in red (0.5 DAC-hours) is largest 95" percentile.
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Figure 3.1-15. Predicted 95" Percentile Weekly Air Concentrations at the PFP Site Fence line for the
236-Z Plutonium Reclamation Facility Cell Demolition (DAC-hours). Location with value
circled and printed in red (actual value is 3.4 DAC-hours) is largest 95™ percentile.

3.1.2 Demolition of 242-7Z

This section presents the air concentration modeling results for the 242-Z structure from demolition
(phase 2 in Table 2.5-1). This small structure has high residual concentrations of ! Am. As described in
Section 3.1, the results are presented as isopleths of 95" percentile air concentration that represent the
overall composite pattern of the maximum weekly air concentration at each receptor. Figure 3.1-16 is the
resulting composite isopleth plot of the maximum weekly air concentration (expressed as the 95
percentile of weekly total DAC-hours) for the area surrounding the 242-Z PFP structure. This relatively
small structure requires 2 working weeks to demolish. Demolition of the main operating room results in
the greatest projected weekly emission rate during the removal of 242-Z; removal of the tanks and
demolition of the tank room results in lower weekly emission rates and therefore will have lower levels of
predicted weekly peak exposures. No weekly fence line concentrations are predicted to exceed 0.1 DAC-
hours.
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Figure 3.1-16. Predicted 242-Z Demolition Maximum Weekly Air Concentrations

3.1.3 Demolition of 234-5 7

This section presents the air concentration modeling results for the 234-5 Z structures from
demolition (phase 3 in Table 2.5-1). These structures, which are labeled as demolition zones 1 through 7
in Figure 2.4-1, have less contamination than the 236-Z structure. As described in Section 3.1, the results
are presented as isopleths of 95™ percentile air concentration that represent the overall composite pattern
of the maximum weekly air concentration at each receptor.

Figure 3.1-17 provides the resulting isopleths of the maximum weekly air concentration (expressed as
the 95™ percentile of weekly total DAC-hours) for the 234-5 Z PFP structure demolitions. Of the 234-5 Z
zones listed in Figure 2.4-1, demolition of the RMA Line ( zone 5) results in the greatest weekly emission
rate; all other 234-5 Z demolition activities associated with zones 1 to 4 and zones 6 to 11 (see Figure
2.4-1) have lower weekly emission rates and therefore will have lower levels of predicted weekly peak
exposures. No weekly fence line concentrations are predicted to exceed 0.5 DAC-hours.
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Figure 3.1-17. Predicted PFP 234-5 Z Zone 5 (from Figure 2.4-1) Demolition Maximum Weekly Air
Concentrations
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3.1.4 Demolition of 291-Z Fan House Building

This section presents the air concentration modeling results for the 291-Z fan house structure from
shear or mechanical hammer demolition (phase 4 in Table 2.5-1). As described in Section 3.1, the results
are presented as isopleths of 95™ percentile air concentration that represent the overall composite pattern
of the maximum weekly air concentration at each receptor.

Figure 3.1-18 shows the resulting composite isopleths of the maximum weekly air concentration
(expressed as the 95" percentile of weekly total DAC-hours) for the 291-Z PFP Fan House structure (see
Figure 2.4-1). This relatively small structure will require 3 working weeks to demolish. Demolition of the
eastern roof results in the greatest weekly emission rate. No weekly fence line concentrations are
predicted to exceed 0.1 DAC-hours.
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Figure 3.1-18. Predicted 291-Z Demolition Maximum Weekly Air Concentrations
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3.1.5 Stack Demolition - Air Concentration and Surface Deposition

The 291-Z-1 demolition scenario is detailed in Section 2. The 95th percentile air concentration were
modeling in the same manner as described in Section 3.1.

Figure 3.1-19 presents a composite isopleth of the resulting maximum weekly (95" percentile) air
concentration for demolition of the 291-Z-1 stack structure. The results are based on a composite of the
maximum weekly values from the receptor locations in the area surrounding the demolition activities. No
weekly fence line concentrations are predicted to exceed 0.001 DAC-hours.

95% DAC-HR/WEEK

0.0010

[l [ [ | [ [ | Hlll\ | [ | [N [ | 0_0001

Figure 3.1-19. Predicted Weekly Air Exposure 95" Percentile Values for 291-Z-1 Stack Demolition
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3.2 Building Demolition — Surface Deposition

Surface deposition is analyzed through 95" percentile impact modeling runs. The 95" percentile
surface deposition is determined by modeling the average emission rate for a given demolition activity
based on 6-years’ worth of hourly meteorological data. The resulting model-calculated daily surface
deposition values are then summed over the actual number of days the activity is expected to be
performed and the total deposition value at each receptor location is retained and sorted. These 95"
percentile isopleths are presented in this section for a variety of demolition activities; isopleths are
expressed in units of alpha disintegrations per minute (dpm) per 100 cm?.

Actual surface deposition resulting from any demolition activity will depend on the ambient
meteorological conditions that will occur during the demolition activities.

3.2.1 236-Z Demolition

This section presents the surface deposition modeling results for the 236-Z cell and associated
buildings; these structures are identified in pink in Figure 2.4-1. The 236-Z structures have the highest
contamination levels in the PFP complex. Because the activity-weighted emissions from the 236-Z cell
account for about 98% of the projected emissions from demolition of all the 236-Z structures, the results
presented in this section are associated with the demolition activities for the 236-Z cell. The 236-Z
structure demolition activities leading to surface deposition were projected to occur for a total of 65
working days of which 42 days are related to the 236-Z cell.

Figure 3.2-1 is the resulting composite isopleth of the 95 percentile surface deposition (expressed as
alpha dpm per 100 cm?) for demolition of the 236-Z cell. As noted in Section 3.2, the 95™ percentile
deposition is determined by modeling the average emission rate for a given demolition activity over the
entire 6-year (2004-2009) meteorological period. The resulting model-calculated daily surface deposition
values are then summed over the actual number of days the activity is expected to be performed and the
total deposition value at each receptor location is retained, sorted, and output for isopleth plotting. For the
236-Z cell, activities leading to surface deposition from demolition were projected to occur for a total of
42 days.
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Figure 3.2-1. Predicted 95" Percentile Surface Deposition for 236-Z Cell from Demolition

3.2.2 242-7Z,234-5 Z, and 291-Z Demolition

This section presents the predicted 95th percentile surface deposition modeling results for the 234-5
Z,242-7, and 291-Z structures from demolition. These structures, which are shown in Figure 2.4-1, have
less contamination than the 236-Z structure. Of the three buildings (242-Z, 234-5 Z, and 291-Z), 234-5 Z
has the largest total activity-based emissions and will therefore dominate the surface deposition pattern.
The 242-7, 234-5 Z, and 291-Z activities leading to surface deposition from demolition were projected to
occur for a total of 7 days, 70 days, and 18 days, respectively.

Figure 3.2-2 is the resulting isopleth of the 95" percentile surface deposition.
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Figure 3.2-2. 234-5 Z Demolition 95" Percentile Surface Deposition

3.2.3 Stack Demolition Surface Deposition

The 291-Z-1 demolition scenario is detailed in Section 2. Figure 3.2-3 presents the resulting
maximum (95" percentile) surface deposition during the demolition of the 291-Z-1 stack structure. The
results are based on modeling the potential values of cumulative surface deposition occurring during the
demolition. The isopleth is based on a composite of the maximum (95" percentile) cumulative surface
deposition computed at an array of receptor locations covering the area surrounding the demolition.

The predicted 95™ percentile air concentration and maximum cumulative deposition values occur in
the immediate vicinity of the demolition activity — and have very low values; no additional analyses of the
potential air exposures were conducted. The modeling indicates that the worst-case concentration
increments from the stack demolition will be too small to be detectable.
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Figure 3.2-3. 95" Percentile Surface Deposition for the 291-Z-1 Stack Demolition

3.2.4 Total Deposition from All PFP Buildings

The climatologically-based pattern of predicted 95" percentile soil exposures (expressed as dpm per
100 cm?) from demolition of all PFP buildings is shown in Figure 3.2-4. The plot for all buildings is
essentially identical to the plot for 236-Z that represented more than 98% of the total projected emissions
from demolition of all the PFP buildings. The activities leading to surface deposition from demolition of
all the PFP buildings were projected to occur for a total of about 160 days.

It should be noted that the administrative limit for surface contamination of 20 dpm/100 cm? of alpha-
particle emitters has been used as an indicator of the spread of surficial deposition. AERMOD modeling
projects this level to be exceeded somewhat beyond the immediate PFP fenceline in Figure 3.2-4 at the
95" percentile. Because deposition is a cumulative process over the entire period of demolition, there is
relatively little variation in the predictions; the 50 percentile (median) prediction is shown in Figure 3.2-
5. The values indicated in Figure 3.2-5 are only marginally different than those in Figure 3.5-4, which
suggests that, without ongoing efforts to minimize and remediate the deposition, spread of contamination
could be the controlling factor in the demolition.
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Figure 3.2-4. Predicted 95" Percentile Surface Deposition for Demolition of all PFP Buildings
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Figure 3.2-5. Predicted 50" Percentile Surface Deposition for Demolition of all PFP Buildings
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Figure A.4-2. 234-5 Z Demolition Zones Assumed for Analysis
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levels of air concentration during the demolition of each component. The concern for soil exposures is
based on the total deposition not exceeding a specified surface concentration.

C.2 Airborne Exposures

Airborne exposures (time-integrated air concentrations) are evaluated in terms of weekly total
exposures. A total weekly exposure limit is defined as 12 DAC-hours/week. For the evaluation of
potential air exposures, the duration of the demolition activities is important only in terms of what
activities are expected to occur in a one-week time frame. Thus, assuming that the demolition of each
component of the PFP complex does not overlap within the same week, the potential air exposures can be
independently evaluated for each component.

The analysis determines the weekly air exposures downwind of the demolition activities accounting
for the week-to-week variations in potential release rates and ambient meteorological conditions. The
demolition activities involving the largest estimated release rates were evaluated first. These results
determined the largest potential air exposures. Calculations were performed to develop a distribution of
potential concentrations: these were then sorted to obtain the value that is not exceeded more than 5% of
the time (the 95 percentile). The results for the air dispersion modeling are presented as maps of
maximum potential weekly air exposures (at the 95" percentile level) computed over some
meteorological time span (annual, seasonal, etc.). The results for the air modeling are presented in terms
of 95" percentile potential weekly air exposures at selected environmental locations.

C.3 Deposition Exposures

Deposition exposures (cumulative depositions) were evaluated in terms of total accumulations on
ground level surfaces downwind of the demolition activities. A total alpha deposition concentration limit
of 20 dpm/100 cm” was used. For the evaluation of potential deposition exposures. the duration of the
demolition activities is important. That is, the deposition patterns from the sequential demolition of each
of the various components of the PFP facilities must be cumulatively added to evaluate the potential total
activity deposited on the ground.

The analysis of each component structure determines the total potential ground deposition resulting
from the demolition of that component alone. The demolition activities involving each of the components
are evaluated. To allow logical sequencing of the deposition results, the demolition of each component is
assumed to occur over some specific period of elapsed time that represents the “window™ during a year
that demolition is assumed to occur. The order of deposition analyses follows the air exposures analyses.
Assuming the deposition results for each component are less than the air exposure limit, then the potential
total deposition exposures from all components are computed.

For each facility or facility component, the soil deposition results are presented as maps of potential
total deposition amounts from all of the demolition activities.

The patterns of total deposition for a demolition activity were computed for the demolition period
using the average emission rate for that demolition activity. These deposition patterns were evaluated for
an appropriate six-year period of meteorological data. The results for the air dispersion modeling are
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presented as maps of total maximum potential deposition exposures computed for activities during the
component’s period of elapsed time.

C.4 AERMOD Modeling Assumptions and Input Data

The modeling of potential exposures accounting for building wake effects with AERMOD requires
the use of point source releases. Area sources such as walls and ceilings are approximated by a grid of
point sources. The use of points to approximate an area is useful in that it allows, if needed, the analysis
to account for concentration variations over those areas.

Source Characteristics: The main sources for air emissions was the building structure demolition and
waste loading activities. These sources were modeled as a matrix of point sources. The AERMOD runs
were configured to directly produce maximum hourly concentration and deposition values for the days
associated with the demolition activities.

Meteorological Data: The air dispersion analysis used multiple years of local meteorological data to
define the local dispersion climatology. Six recent years of meteorological data records (calendar years
2004 to 2009) were obtained from the Hanford Meteorological Station (HMS) database for the analysis.'
This period was used to provide comparability to earlier versions of this report. Surface meteorological
input data to AERMOD consisted of a merged dataset containing surface data incorporating wind speed
and direction data from the Hanford telemetry station number 19 located in the 200W area combined with
meteorological surface observations from the central HMS station. Vertical structure input data to
AERMOD consisted of radiosonde data from the meteorological station at the Spokane airport.2

Figure C.4-1 shows a wind rose plot* based on all conditions for this six years of record. Reflecting
the modeling assumption that all demolition activities occur either during the day shift (6am to 4pm) or
during swing shift (4pm to 2am), Figures C.4-2 and C.4-3 show a summary of the wind conditions for
those two time periods, respectively. Figures C.4 and C.5 show how the wind conditions vary as function
of the time of year for the morning and afternoon shifts.

The year 2009 is used to demonstrate inter-annual variability. Figures C.4-5 to C.4-10 correspond to
the 1-year average values shown in Figures C.4-1 to C.4-5. Comparison of these figures shows the major
features are essentially the same between the six- and one-year plots.

! Ken Burk, Hanford Meteorological Station, Email dated 12/13/2007 defining link for Hanford meteorological data.
2 Forecast Systems Laboratory (FSL)/National Climatic Data Center (NCDC) Radiosonde Database Access,
http://raob.fsl.noaa.gov/ for radiosonde data for Spokane, Washington.

3 Meteorological convention is used, which defines winds by direction from which they come.
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Figure C.4-1. Average Six Year (2004-2009) Wind Rose (wind from) — All Conditions

WIND SPEED
(m/s)

O ==11.1
M ss-111
M s57-s538
M 35-57
] 21-386
B os- 21
Calms: 2.90%

Figure C.4-2. Average Six Year (2004-2009) Wind Rose (wind from) — Day Shift Conditions
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Figure C.4-3. Average Six Year (2004-2009) Wind Rose (wind from) — Swing Shift Conditions
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Figure C.4-4. Seasonal Average Six Year (2004-2009) Wind Rose (wind from) — Day Shift Conditions
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Figure C.4-5. Seasonal Average Six Year (2004—-2009) Wind Rose (wind from) — Swing Shift
Conditions
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Figure C.4-6. Annual (2009) Wind Rose (wind from) — All Conditions
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Figure C.4-7. Annual (2009) Wind Rose (wind from) — Day Shift Conditions
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Figure C.4-8. Annual (2009) Wind Rose (wind from) — Swing Shift Conditions
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Figure C.4-9. Seasonal Annual (2009) Wind Rose (wind from) — Day Shift Conditions
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Figure C.4-10. Seasonal Annual (2009) Wind Rose (wind from) — Swing Shift Conditions

Modeling Approach: The demolition activities are to occur during the day and swing shifts. The
worst-case scenario resulting in 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 and soil deposition 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 a rectangular receptor grid appropriate for defining the
spatial patterns of the locations of the maximum air concentrations and deposition amounts.
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Appendix D — Quality Control Procedures

D.1 Overview

QA requirements specified by PNNL were followed. A QA review of computations and results was
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 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.

D.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 State Implementation Plans (SIP) revisions for existing
sources and New Source Review (NSR) and Prevention of Significant Deterioration (PSD)
programs.

b. Alternative models (e.g., EPA’s Industrial Source Code 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 their 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 input 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. A checklist was used as guidance to verify and validate model
inputs. 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 SL 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. 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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5. 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.

6. - 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 model 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 E

Input Data for PFP Building Simulations
(Included on CD only)



Appendix F

AERMOD Output File Listing
(Included on CD only)
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30 CH2M HILL Plateau Remediation
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TE Bratvold
JM Swartz

Distribution
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T5-60
X4-01
T4-22
T5-72
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T4-55
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T5-60
T5-60
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