13

WIND TUNNEL STUDY
OF AIR POLLUTANT DISPERSION ON GUAM

Prepared by

David E. Neff
Robert N. Meroney

FINAL REPORT
(September 1995)

for

Dr. George Wu, Senior Environmental Scientist
R. W. Beck
1125 Seventeenth St. , Suite 1900
Denver, Colorado 80202-26135

FLUID MECHANICS AND WIND ENGINEERING PROGRAM

it H e

. Cologg«%g

University




WIND TUNNEL STUDY
OF AIR POLLUTANT DISPERSION ON GUAM

Prepared by
David E. Neff
Robert N. Meroney

FINAL REPORT
(September 1995)

for
Dr. George Wu, Senior Environmental Scientist
R. W. Beck

1125 Seventeenth St. , Suite 1900
Denver, Colorado 80202-2615

FLUID MECHANICS AND WIND ENGINEERING PROGRAM C()l %(e)

University




Fluid Dymamizs and Djffasion Laboratsry - (olorads State Hnivordly
Zind Engineoning Rsearch and Abblization Skecialists

TABLE OF CONTENTS
LIST OF TABLES . . . e e e e e e e e e iii
LISTOEFIGURES . . .. ... o oo e nes s sos sias s 6os saki 04 590 Lot sieva i e & iv
1 REPORT SUMMARY . .. e e e e e e e 1
2 FLUID MODEL DESIGN .. ... e e e et et e 2
2.1 i iti i HACAHON - < - csce swms om sias womss soand s wvai sk 2
212 vervi ideline Similari irements ..............0.... 2
2.3 imilari iteri GHAHCE © o o6 oo v s sas wET Sul 5 St e 3
24 Model Con i n VEIAZE . o o vt e e e e e e e e 4
3 TEST PROGRAN (.50 0 ineis as oo ssimid mibd b G 45 v5 8678 $08 595 amaas e 7
3.1 Wind Profiles Measurements . ... ... ...ttt 7
3.2  Stack Plume Visualization . .............oeuuuiumeneiinennnnnn. 8
3.3 Concentration Measurements . . ... ... vvvv v e s s eaneeennnns 8
REFERENGCEST 0L v ne T L b d v el ioY S iomd s somsivs aumsm st wossaion s 10
TRBEES . ... o b i iy mans S o miba brte s il e BRd RAARE RS Page 1 (tables)
FHGURES: . . - oo v wms v om woms v sva sw @i <3 Sus sasinm ses s s Page 1 (figures)
APPENDIX A: VIDEO TAPE ENCLOSURE . .................... AppA-1

ii



Table 1

Table 2

Table 3

Table 4

Table 5

Table 6

Table 7

Table 8

Table 9

Table 10
Table 11
Table 12
Table 13
Table 14
Table 15
Table 16
Table 17
Table 18
Table 19
Table 20
Table 21
Table 22
Table 23
Table 24
Table 25
Table 26
Table 27
Table 28
Table 29
Table 30
Table 31
Table 32
Table 33
Table 34
Table 35
Table 36
Table 37
Table 38
Table 39
Table 40
Table 41

Fuidd Dywamizs and Difusion Laboratory - (olorads State Wnivorsly

Zind Engincering Rrsearch and belication Skecialists

LIST OF TABLES

Field Test Specifications

Field and Model Test Parameters - 3 m/s
Field and Model Test Parameters - 6 m/s
Field and Model Test Parameters - 9 m/s
Field and Model Test Parameters - 12 m/s
Field and Model Test Parameters - 15 m/s
Model Test Parameters - Buoyancy Flux Only Method
Original Field Test Conditions -
Original Field Test Conditions -
Original Field Test Conditions - Tenjo Tests
Original Model Test Conditions - ADCT and Re# Tests
Original Model Test Conditions - Cabras Tests
Original Model Test Conditions - Tenjo Tests

Test Conditions for all Cabras

Velocity and Turbulence Profile Data - Wind Direction = 33.75°

Concentration Data: Wind Dir

Concentration Data; Wind Dir.

Concentration Data; Wind Dir

Concentration Data; Wind Dir.
Concentration Data; Wind Dir.
Concentration Data: Wind Dir.
Concentration Data: Wind Dir.
Concentration Data: Wind Dir.
Concentration Data: Wind Dir.
Concentration Data: Wind Dir.
Concentration Data; Wind Dir.
Concentration Data: Wind Dir.
Concentration Data: Wind Dir.
Concentration Data; Wind Dir.
Concentration Data: Wind Dir.
Concentration Data: Wind Dir.
Concentration Data; Wind Dir.
Concentration Data: Wind Dir.
Concentration Data: Wind Dir.
Concentration Data: Wind Dir.
Concentration Data: Wind Dir.
Concentration Data: Wind Dir.
Concentration Data: Wind Dir.
Concentration Data: Wind Dir.
Concentration Data: Wind Dir.
Stack Gas Flow Settings and Composition

Page 1 (tables)
Page 2 (tables)
Page 3 (tables)
Page 4 (tables)
Page 5 (tables)
Page 6 (tables)
Page 7 (tables)
Page 8 (tables)
........................... Page 9 (tables)
Page 10 (tables)
Page 11 (tables)
Page 12 (tables)
Page 13 (tables)
Page 14 (tables)
Page 15 (tables)

.......................................
...............................

ADCT and Re# Tests
Cabras Tests

to Orote Pen. Tests Performed

.=78.75°, Wind Speed~3m/s ............ Page 16 (tables)
=78.75°, Wind Speed ~6m/s ............ Page 17 (tables)
.=78.75°, Wind Speed ~9m/s ............ Page 18 (tables)
=78.75°, Wind Speed~12m/s ........... Page 19 (tables)
=78.75°, Wind Speed~15m/s ........... Page 20 (tables)
=67.50°, Wind Speed~3m/s ............ Page 21 (tables)
=67.50°; Wind Speed~6m/s ............ Page 22 (tables)
=67.50°; Wind Speed~9m/s ............ Page 23 (tables)
=67.50°; Wind Speed~12m/s ........... Page 24 (tables)
=67.50°; Wind Speed~15m/s ........... Page 25 (tables)
=56.25°, Wind Speed~3m/s ............ Page 26 (tables)
=56.25°; Wind Speed~6m/s ............ Page 27 (tables)
=56.25°, Wind Speed~9m/s ............ Page 28 (tables)
=56.25°, Wind Speed~12m/s ........... Page 29 (tables)
=56.25°; Wind Speed~15m/s ........... Page 30 (tables)
=45.00°;, Wind Speed~3m/s ............ Page 31 (tables)
=45.00°; Wind Speed~6m/s ............ Page 32 (tables)
=45.00°; Wind Speed~9m/s ............ Page 33 (tables)
=45.00°; Wind Speed~12m/s ........... Page 34 (tables)
=45.00°; Wind Speed~15m/s ........... Page 35 (tables)
=33.75°;, Wind Speed~3m/s ............ Page 36 (tables)
=33.75°; Wind Speed~6m/s ............ Page 37 (tables)
=33.75°, Wind Speed~9m/s ............ Page 38 (tables)
=33.75°, Wind Speed~12m/s ........... Page 39 (tables)
=33.75°, Wind Speed~15m/s ........... Page 40 (tables)

Page 41 (tables)

iii



Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18
Figure 19
Figure 20
Figure 21
Figure 22
Figure 23
Figure 24
Figure 25
Figure 26
Figure 27
Figure 28
Figure 29

Flaie Dywamizs and Dijffusion Laboratory - Colorads State Hnivorsity
Wind Engineering Rvsearch and rfblization Stecialists

LIST OF FIGURES
Site Topography and Model Study AreaExtent . ........................ Page 1 (figures)
Acrial Photograph of PRI SHE. . .civswnnnns owinons vacmemanstag s Page 2 (figures)
Field Site Photograph - Cabras and Piti Facilities ....................... Page 3 (figures)
Shaded Relief Map of Model Topographic Data-Mainland ............... Page 4 (figures)
Shaded Relief Map of Model Topographic Data-OrotePen. .............. Page 5 (figures)
Model Board Layout of Field Topography .. ...............ccooinunn... Page 6 (figures)
Model Board Foam Layout before Routing . ........................... Page 7 (figures)
Model Board Cut Patterns for Wind Tunnel Wind Direction Positioning . . . . . Page 8 (figures)
Model Site Photograph - Cabras and Piti Facilities ...................... Page 9 (figures)
Model Site Photograph - Orote Peninsula ...............cccovevunnn. Page 10 (figures)
Mean Wind Speed Profile - Wind Dir. 33.75° ... ..o, Page 11 (figures)
Wind Turbulence Profiles - Wind Dir. =33.75° ... ... ............... Page 12 (figures)
Wind Profile compared to ASCE Exposure Categories for 33.75° ....... Page 13 (figures)
Model Photograph of Flow Visualization from Cabras Units 1 & 2 ....... Page 14 (figures)
Concentration Bar Chart for Cabras Units 1 & 2, Wind Dir. =78.75° .. ... Page 15 (figures)
Concentration Bar Chart for Cabras Units 1 & 2, Wind Dir. =67.50° . .. .. Page 16 (figures)

Concentration Bar Chart for Cabras Units 1 & 2, Wind Dir. =56.25° .. ... Page 17 (figures)
Concentration Bar Chart for Cabras Units 1 & 2, Wind Dir. =45.00° . . . .. Page 18 (figures)
Concentration Bar Chart for Cabras Units 1 & 2, Wind Dir. =33.75° ... .. Page 19 (figures)
Concentration Bar Chart for Cabras Units 3 & 4, Wind Dir. =78.75° ... .. Page 20 (figures)
Concentration Bar Chart for Cabras Units 3 & 4, Wind Dir. = 67.50° . . . .. Page 21 (figures)
Concentration Bar Chart for Cabras Units 3 & 4, Wind Dir. =56.25° ... .. Page 22 (figures)
Concentration Bar Chart for Cabras Units 3 & 4, Wind Dir. =45.00° . . . .. Page 23 (figures)
Concentration Bar Chart for Cabras Units 3 & 4, Wind Dir. =33.75° ... .. Page 24 (figures)
Concentration Bar Chart for Piti Units 4 & 5, Wind Dir. =78.75° . ... .. .. Page 25 (figures)
Concentration Bar Chart for Piti Units 4 & 5, Wind Dir. =67.50° . ....... Page 26 (figures)
Concentration Bar Chart for Piti Units 4 & 5, Wind Dir. =56.25° ........ Page 27 (figures)
Concentration Bar Chart for Piti Units 4 & 5, Wind Dir. =45.00° ........ Page 28 (figures)
Concentration Bar Chart for Piti Units 4 & 5, Wind Dir. =33.75°........ Page 29 (figures)

v



Flwid Dywamizs and Difasion Labwratsry - Colorads State Hninersily
Zind Engineoring Rrsearch and fotlication Skecialists

1 REPORT SUMMARY

A wind-tunnel measurement program was performed to assess the effects of site and
topographic influences on plume dispersion from several SO, sources on the island of Guam. The
original goals of this testing program were to model plume dispersion from the Cabras and Piti
Power Facilities towards the Orote Peninsula and towards Mt. Tenjo as well as model plume
dispersion from the Tenjo and Orote Power Facilities towards the Orote Peninsula and towards
Mt. Tenjo in compliance with EPA Guidelines. Upon modeling the plume dispersion from the
Cabras and Piti Power Facilities towards the Orote Peninsula the wind tunnel tests indicated a
violation of the NAAQS similar to that predicted via the EPA ISC models. With no benefit
predicted from the wind tunnel model the remainder of the test program was terminated. This
report summarized all work preformed up to the point of project termination.

A separate report included in the binding of this document, “Wind Tunnel Study of Air
Pollutant Dispersion on Guam - Atmospheric Dispersion Comparability Test Documentation”
fully documents the EPA required wind tunnel facility performance testing. It is concluded in this
report that the wind tunnel facility used reproduces a standardized field plume behavior within
the required specifications as stipulated in “Guideline for Use of Fluid Modeling to Determine
Good Engineering Practice Height” (EPA-450/4-81-003, July, 1981).
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2 FLUID MODEL DESIGN

This fluid model is a reduced scale representation of the plant site, topography and
structures adjacent to the plant site, the atmospheric wind structure of interest approaching the
site, and plant stack discharge characteristics. Proper scaling of this phenomena is achievable in
a boundary layer wind tunnel test facility.

2.1 ject Definition and Si ification
The following list summarizes important field scale site specifications that are needed for
model scale test design:

1) Primary Wind Directions 33.75°,45.00°, 56.25°, 67.50°, 78.75°,
2) Wind Speed at 60 meter Height 3,6,9, 12, 15 meters/second,
3) Downwind Extent of Study Area 8 kilometers.

The location of the study area is shown in Figure 1. Figure 1 does not show the originally
proposed study area around Mt. Tenjo. The stack parameters for each modeled stack are listed
in Table 1.

2.2 rview P ideline Similarity Requiremen

Snyder (1981) discusses in general terms the scaling techniques for a wide range of
atmospheric diffusion problems. The EPA-FM-GEP Guideline specifically states the fluid
modeling requirements for GEP stack height determination studies. For NAAQS compliance
studies the EPA does not specifically state how a fluid model is to be designed but the EPA
expects that the general guidance of the modeling methods described in Snyder (1981) to be
followed. This fluid model will be in compliance with the methods suggested by Snyder (1981).
Some of the major modeling requirements are summarized in the following list :

1) All structures and terrain features with heights greater than 1/20th the distance to the plant stack should be included
in the geometrically scaled model. The more stringent requirement of the height being 1/30th the distance should
be used for structures with a large (width ten times greater than height) crosswind profile. The less stringent
requirement of width being 1/20th the distance should be used for tall slender structures. The flow blockage of the
model in an adjustable roof wind tunnel will be less than 10 percent.

2) The model boundary layer's roughness length, z, friction velocity, u, and power law index, p, should be
representative of the expected field conditions as stipulated in the EPA-FM-GEP Guideline's Table 1 and Figure 1.
The roughness Reynolds number, zu/v, characterizing the turbulent structure of the model boundary layer should
be greater than 2.5. The model should be covered with roughness of size, €, such that eu/v > 20. Snyder
suggests that if one can not maintain similarity, due to other similarity considerations, in both the wind profiles
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mean characteristics (z,/L=) and turbulent characteristics ( z,u./v >2.5) then the turbulent characteristics criteria
should take precedence.

3) The model boundary layer should be characteristic of Pasquill-Gifford C to D stability category with a field
equivalent boundary layer height of 600 m. The EPA-FM-GEP Guideline stipulate uniform fluid model testing
procedure for an Atmospheric Dispersion Comparability (ADC) demonstration.

4) The flow over significant nearby structures should be Reynolds number independent. For sharp edged obstacles
an object Reynolds number, UyL/v , greater than 11,000 is sufficient. For any obstacles with an Re# <11,000 or
for any smooth shaped obstacles a Reynolds number independence test should be performed. The fluid model stack
effluent Reynolds number, W,D/v , should be greater than 2,000. If below this value then a recessed orifice may
be necessary.

5) The model plume rise should match to the field plume rise as closely as possible by maintaining similarity of (in
increasing order of accuracy) 1) plume buoyancy flux, 2) #1 and stack exit diameter, 3) #1, #2 and plume
momentum flux, and 4) #1, #2, #3 and plume specific gravity.

23 imilari iteri mplian

Table 2, Table 3, Table 4, Table 5, and Table 6 show field and model similarity parameters
for three different model scaling methods for field reference wind speeds of 3, 6, 9, 12, and 15
nV/s respectively. The first was equality of both momentum and buoyancy flux, the second was
equality of only buoyancy flux, the third was equality of both volume and buoyancy flux. The
equations for each of these three modeling techniques are present below:

Momentum Flux = Ya(py/p.)*(W/U)(D/H,)
Buoyancy Flux = (&/4)(Ap/p,)(W/U*)(DYH,)
Volume Flux = (/4)(W/U)(D/H,)*

Defining “A,” as a quantity (),/( ), , and “k” as model stack diameter distortion, then for
1) Buoyancy and Momentum Flux Equality

}'U - (AL)‘A (ldpfp)” (A‘pdpa)-y‘ k% > AW = (AL)% ()"np/p)%s (A‘psfpa)% k-%
2) Buoyancy Flux Equality

Au=Aw)"* (&) (lﬁp/p)% k*; A= (J"U)s ! (Aépl'p)-l k?
3) Buoyancy and Volume Flux Equality
Au=@A)" (lapap MR Aw= A" ()'ﬂp’p e

To simultaneously model more than one plume in the same wind tunnel flow then an additional

3
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constraint must be placed on the modeling equations. In case (1) this constraint is the equality
of the term, (A,,)" (Apyp)™ K* , among all the model plumes. The constraint can be solved
explicitly by adjusting the secondary plumes specific gravity against that of the designated
reference plumes. This constraint does not apply to case (2) , but if the same plume specific

gravities, as in case (1), are used then the same momentum flux distortion for each of the plumes
can be maintained. In case (3) this constraint is the equality of the term, (A,,,)" k*, among all

the model plumes.

To best satisfy the most important similarity requirements for a fluid model of the plume

dispersion on Guam the following modeling parameters were selected:

Model to Field Length Scale Ratio = 1:1000

Model Roughness Length, z, = 0.0151t00.05 cm
Buoyancy Flux Equality only (case #2)

Plume Momentum Distortion (M,,/M,) = 3

Stack Diameter Distortion Factor (D,/D,)
Plume Specific Gravity Distortions (sg,/sg,)

I

2, 3, or 4 depending on stack
0.53 to 0.81 depending on stack

Table 7, Model Test Parameters, details all pertinent scaled parameters and scaling criteria
for the 1:1000 scale model. These model test parameters satisfy many of the Snyder’s
suggestions mentioned in the previous section, i.e.:

M

2

3)

“)
)

©
Q)

The required site structures are reproduced at model scale and are discussed further in the next
section on model construction,

Wind tunnel blockage is less than 10 percent and is discussed further in a subsequent section on
wind tunnel configuration,

Roughness length similarity was relax so as to maintain a higher Roughness RE# varying from 1.05
to 5.23 dependent on field wind speed,

Generic Roughness RE# (u.e/v) was always greater than 20,

The facility buildings RE numbers were less than 11,000 but sense these structures were not of
sufficient size or height to influence far field dispersion or plume rise this criteria was relax,

Stack Gas RE# = 789 to 2011 is less than 2,000, thus an orifice was used to trip to turbulent flow,
The wind tunnel was tuned to a Pasquill-Gifford C to D stability category, this is the subject of the
Atmospheric Dispersion Comparability Test Report.

2.4  Model Construction and Coverage

Figure 1 displays the extent of the modeled area, the concentration sample locations, and
the tested wind directions overlaid on a USGS topographic map. The center of the model was

4
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the location of the Cabras Units 3 and 4 stack. An aerial photograph of the field site area is

shown in Figure 2. Figure 3 shows the Cabras and Piti Facilities at the field site. Note that

Cabras Units 3 and 4 are under construction in the foreground of this photograph.

Based on atmospheric data over the site area, the size of the concentration measurement
grid, and modeling constraints previously discussed, a model scale of 1:1000 was selected. Since
the Environmental Wind Tunnel has a 3.66 meter width this allows for the reduced scale
placement of all significant buildings and topography in a 3.6 kilometer swath downwind of the
plant stack aligned with the test wind direction. The tunnel test section extended 8 meters
downwind of the stack locations thus providing for scaled concentration measurements out to 8
km. The tunnel test section extended 8.8 meters upwind of the stack locations thus providing for
the inclusion of 8.8 km of upwind topography and ground roughness for proper approach flow
wind field development. The model stacks were located over the center most turntable on the
wind tunnel floor. This permitted the rotation model buildings and topography within a field
equivalent 1.8 km radius. The upwind and downwind model topography were adjusted for each
wind direction tested.

Plant stacks for Cabras Units 1&2, Cabras Units 3&4, and Piti Units 4&5 were
constructed from brass tubing stock for model testing. These stacks were fabricated to the true
1:1000 geometric scale in height but the stack diameters were distorted by a factor of 3, 2, and
3 respectively. The model of distorted diameter model was discussed earlier in the section on
similarity requirements. The stack exteriors were scored to assist in creating turbulent flow
separation. An orifice, one-half the inside diameter, was placed ten stack diameters down in each
stack to ensure fully turbulent exit flow. The buildings surrounding the plant stacks were
fabricated from wood and placed in their appropriate locations. Modeled upwind and downwind
structural features were also fabricated if their heights exceeded 1/20th the distance to the plant
stack.

All significant topography changes within the modeled area were included. Digital
Elevation Models (DEM) for Guam were not available at the time of this study. The topographic
data for model construction was obtained via the following process:

1) USGS topographic map contours were digitized via an custom AutoLisp routine run
within the PC software package AutoCad® and placed into text files listing many X,Y,Z
coordinates.

2) The randomly spaced X,Y,Z coordinates were converted to a uniform X,Y grid via the
PC software package Surfer®. Figure 4 and Figure 5 show shaded relief maps of the
model topographic data for the Mainland and Orote Peninsula respectively. The gridding
process is seen to create some negative elevation values in the ocean (see Figure 5).
When the model was routed the cut was not allowed to go below sea level.
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Surfer® was then used to scale all Z elevations to model inches and then create separate
model topography grid files for each 4 foot by 4 foot model area spanning the area of
interest. Figure 6 shows the board layout overlaid on the model topographic contour
maps.

Estimates of foam depth were made for 2' x 2' areas on each of the 4' x 4' model areas.
Figure 7 shows the initial foam depth in inches for each model board.

Dow® blue construction foam was contact cemented in multiple layers to 4' x 4' sheets
of V4 inch thick masonite.

The 4' x 4' laminated foam pieces were placed into and automated 3D routing system,
designed and built by CSU staff; the appropriate grid file was used to cut the foam surface
to a 1:1000 scale representation of field topography via first a constant X - variable YZ
motion, then a constant Y - variable XZ motion with a '2” router bit.

Once all 4' x 4' model topographic sections were constructed the surfaces were painted
and each section was cut (via a large band saw) into small pieces designed to
accommodate the test wind directions and the tunnel sidewall limitations. Figure 8 shows
the cut patterns for each model board section.

The appropriate board pieces were assembled on the wind tunnel floor for each tested
model wind direction.

Figure 9 shows the 1:1000 model of the Cabras and Piti Facilities placed at the center of

the wind tunnel turntable. Figure 10 shows a view of Orote Peninsula with the concentration

sampling tubing in place. Roughness elements, i.e. chains, were placed over all model ground

level surfaces to ensure proper Reynolds number performances. Primary roadways were painted

on the model surface.
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3 TEST PROGRAM

The original goals of this testing program were to model plume dispersion from the
Cabras and Piti Power Facilities towards the Orote Peninsula and towards Mt. Tenjo then to
model plume dispersion from the Tenjo and Orote Power Facilities towards the Orote Peninsula
and towards Mt. Tenjo in compliance with EPA Guidelines. Upon modeling the plume dispersion
from the Cabras and Piti Power Facilities towards the Orote Peninsula the wind tunnel tests
indicated a violation of the NAAQS similar to that predicted via the EPA ISC models. With no
benefit predicted from the wind tunnel model the remainder of the test program was terminated.

The field test specifications are listed in Table 1. The field and model test parameters for
three different model methodologies are listed in Table 2 through Table 6 for field reference wind
speeds of 3, 6, 9, 12, & 15 m/s respectively. A summary table of the field and model test
parameters for the modeling method used in the current study, buoyancy flux equality only, for
all 5 test wind speeds is provided in Table 7. The original proposed field test conditions for the
ADCT & Re#, Cabras, and Tenjo test series are detailed in Table 8, Table 9, and Table 10
respectively. The original proposed model test conditions for the ADCT & Re#, Cabras, and
Tenjo test series are detailed in Table 11, Table 12, and Table 13 respectively. A listing of the
actual Cabras test series tests performed up to the termination of the shown in Table 14. The
Atmospheric Dispersion Comparability Test (ADC) Series is fully documented in a separate
report included in this study binding. It is concluded from the ADC tests that the wind tunnel
facility reproduces field plume behavior accurately at the selected model scale of 1:1000.

3.1 ind Profiles M remen

The wind tunnel flow conditions were fully documented in the ADC test series. In the
ADC test series the generic model roughness conditions were tuned to a 1:000 scale of a neutrally
stable atmospheric boundary layer characterized by a power law index of 0.18 and a roughness
length of 0.5 meters. The use of a distorted roughness length, more rough than field conditions
would indicate, is discussed in the section on model similarity.

The presents of model surface roughness inhomogeneities of topography, ocean surface,
and structures alters the local wind profile conditions from that of the idealized boundary layer
conditions in the ADC tests. A vertical wind profile was obtained just upwind of the stack
structures for the testing wind direction of 33.75°. Table 15 presents model, normalized, and
field equivalent values for this profile. This profile was examined to determine the following
model boundary layer similarity parameters; the roughness length, the displacement height, the
friction velocity, and the power law index. The left graph in Figure 11 displays the test data as
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symbols and the power law curve as a line. This graph shows that the model profile is
representative of the field power law index value of 0.13. The right graph in Figure 11 displays
the mean velocity profile test data and the log-lin law curve on log-lin coordinates. This graph
shows that the model profile is representative of the field values of roughness length equal to 0.15
meters. The left graph in Figure 12 displays the longitudinal turbulent intensity profile test data
and the design curve suggested by Snyder, 1981. The right graph in Figure 12 displays the
vertical turbulent intensity profile test data. It is seen that the ratio of the vertical to longitudinal
turbulent intensity near the ground is ~ 0.5 as suggested in Snyder, 1981. Figure 13 shows this
wind profile compared to the ASCE exposure categories.

3.2 lume Visualization

Model plant stack plume visualizations were performed for the fifteen tests, each test
consisting of individual visualizations of the three test plumes, i.e., Cabras 1&2, Cabras 3&4, and
Piti 4&5. The test conditions are listed in Table 14 for field and model conditions. The visual
records were documented on the video cassette VHS tape. The camera positions for these film
sequences was directly to the side the plant stack at a height slightly above model ground level
and midway down the test section panning from the model stack area. Each test observes the
plume trajectories from the plant stack down to the end of the model area, approximately 8
kilometers field equivalent distance, and zooms in on the Orote Peninsula. Figure 14 shows an
example of model stack flow visualization for Cabras Units 1&2 with the wind direction at 45°
and the wind speed at three meters/second at sixty meters height.

33 ncentration M remen

Concentration measurements downwind of the model plant stacks were measured for the
twenty-five tests listed in Table 14. Table 16 through Table 40 list the run conditions, model
measured concentrations [ppm], model source and background compensated concentrations
[ppm], model normalized concentrations [cm™?] and field normalized concentrations [m™] for each
of the three tracer plumes. Plume #1, #2, and #3 are for Cabras 1&2, Cabras 3&4, and Piti 4&5
respectively. All the sample locations presented here were at ground level. The physical
locations of the concentration samples (tube no.) are show in the topographic map in Figure 1.
The stack flow settings and compositions are summarized for each of the three tracer plumes in
Table 41. |

The concentration data for Cabras Units 1&2 are presented in bar chart format, comparing
concentration magnitudes for different wind speeds and sample locations, for each specific wind

8
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direction in Figure 15 through Figure 19. The concentration data for Cabras Units 3&4 are
presented in bar chart format for each specific wind direction in Figure 20 through Figure 24.
The concentration data for Piti Units 4&S5 are presented in bar chart format for each specific wind
direction in Figure 25 through Figure 29.
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Field Conditions

Cabras #3 249143 | 1489515| 3.0 131.90 1 445 61.0 2.70 0.658 | 124.2 21.7
Cabras #4 249143 | 1489515 3.0 131.90 1 445 61.0 2.70 0.658 | 124.2 1.7
Cabras #1 249188 | 1489539| 3.0 234.95 2 422 61.0 2.59 0.694 82.7 16.7
Cabras #2 249214 | 1489554 | 3.0 234.95 2 422 61.0 2.59 0.694 82.7 15.7
Piti #4,5 249503 | 1489300 3.0 196.70 3 435 61.0 2.60 0.674 75.9 14.3
Tenjo #1,2 249281 | 1484303 | 24.4 6.80 1 709 25.9 1.22 0.413 33.8 28.9
Tenjo #3,4 249281 | 1484278 | 24.4 6.80 1 709 25.9 1.22 0.413 33.8 28.9
Orote #1 246403 | 1484914| 3.0 4.33 & 623 35.0 1.20 0.470 26.7 23.6
Orote #2 246408 | 1484904, 3.0 4.33 2 623 35.0 1.20 0.470 26.7 23.6
Orote #3 246414 | 1484895| 3.0 4.33 2 623 35.0 1.20 0.470 26.7 23.6

(so1qey) 1 23ed

RGPS wapryRps e yowaryy Cunonptn? prisy
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Table 1 Field Test Specifications



Fluid Dywamies and Diffusion Laboratory - alorads State Hninordly
Hind Engineering Zesearch and Abblication Skecialists

Scaling Criteria Selection Definition Tables (Field Condition) - GUAM Project

Cabras #3 ; 21.7 3.0 5

[Cabras #4 0658 |[1242 | 21.7 3.0 7.2 0.129

Cabras #1 0694 | 827 15.7 3.0 52 0.092 |4 02 |
(Cabras #2 0694 | 827 15.7 3.0 5.2 0.092 [4.7E-02 |
Piti #4,5 0674 | 759 14.3 3.0 4.7 0.083 [4.6E-02

Tenjo #1,2 25.9 1.22 | 0.413 33.¢ 28.9 25 11.5 | 0.174 |1.5E-01

Tenjo #3,4 25.9 122 | 0413 | 338 28.9 25 115 |0.174 |1.5E-01
Orote #1 35.0 120 | 0.470 | 26.7 23.6 2.7 88 0.104 |6.6E-02
Orote #2 35.0 1.20 | 0470 | 26.7 236 27 88 0.104 |6A8E-02
Orote #3 35.0 120 | 0470 | 26.7 236 27 8.8 0.104 |6.6E-02

Scaling Criteria Selection Definition Tables (Model Condition) - GUAM Project

Modei Conditions (Calspan/Briggs Match Technique; Snyder 1981 suggested most correct method (a), p71)

Flux & Moment Flux Equality (note - if S.G. & I.D. then full similari Field Wind Speed (m/s) = 3.00
' ; ck TV JiF A ough T%Trace[ Trac:
n
Cabras #3 6.10 0.54 246 | 1075 | 21.8 49 0.129 |8.0E-02 | 387 0.60 23.6
(Cabras #4 6.10 054 | 0350 | 246 | 1075 | 21.8 49 0.129 |8.0E-02 [ 387 0.60 23.6
|Cabras #1 6.10 0.78 | 0534 | 204 43.1 21.8 20 0.092 |[4.7E-02 | 223 0.60 95.5
ICabras #2 6.10 0.78 | 0534 | 20.4 431 218 20 0.092 |47E-02 | 223 0.60 95.5 6.
Piti #4,5 6.10 0.78 | 0.507 19.0 39.7 21.8 1.8 0.083 |4.6E-02 | 206 0.60 26.7
[Tenjo #1,2 2.59 0.49 | 0.323 11.0 59.0 18.1 3. 0.174 |1.5E-01 | 192 0.61 20.6
Tenjo #3,4 259 0.49 | 0323 11.0 59.0 18.1 3. 0174 [1.5E-01 | 192 0.61 20.6
Orote # 3.50 0.48 | 0.379 8.6 475 19.3 25 0.104 |6.6E-02 | 152 0.61 ¥
[Orote #2 3.50 048 | 0.379 8.6 47.5 19.3 25 0.104 [6.6E-02 | 152 0.61 58.2
Orote #3 3.50 048 | 0.379 86 47.5 18.3 25 0.104 |6.6E-02 | 152 0.61 .2
< 2nd Comp. MW
Model Conditions (Snyder 1981 alternate method (b) on p71)
Flux Equality On Momentum Distortion Factor = B3] Field Wind S mis) = 3.00
ack .| Stac tack | Stack. j Stack | Wind j| . Wil LMo ; tack | Rough 'sTrace| Trac
cm cm! G |V (ces) (e Lcmis) pad 2nd
Cabras #3 6.10 0.54 | 128.0 | 558.7 | 37.7 148 | 0.388 |[8.0E-02 | 2011 1.05 236 i
[Cabras #4 6.10 0.54 ; 128.0 | 658.7 | 37.7 148 | 0.388 [8.0E-02 | 2011 1.05 236 .
[Cabras #1 6.10 0.7€ 1534 & 106.3 | 2241 37.7 5.9 0.277 |4.7E-02 | 1161 1.05 .5 16.
[Cabras #2 6.10 0.7¢ ;i 106.3 | 2241 37.7 59 0.277 |4.7E-02 | 1161 1.05 95.5 ]
Piti #4,5 6.10 0.7¢ 985 | 2062 | 377 5.5 0.249 |[4.6E-02 | 1072 1.05 26.7
Tenjo #1,2 2.59 0.49 574 | 3068 | 31.4 9.8 0.523 |1.5E-01 | 998 1.06 20.6
[Tenjo #3.4 2.59 0.49 57.4 |3068 | 31.4 9.8 0.523 |1.5E-01 | 998 1.06 20.6
(Orote # 3.50 0.48 | 446 | 2467 | 335 74 0.311 _|6.6E-02 | 789 1.05 58.2 6.
(Orote #2 3.50 0.48 .3 446 | 2467 | 335 7.4 0.311 _|6.6E-02 | 789 1.05 58.2 6.
(Orote #3 3.50 0.48 446 | 246.7 | 335 7.4 0.311 _|6.6E-02 | 789 1.05 58.2 6.
< 2nd Comp. MW
Model Conditions (CSU method as listed in Snyder 1981, p71) X
Flux & Volume Flux Equality (note - if $.G. & I.D. equality then full similal Field Wind Speed (m/s) = 3.00
retii : ,Stack . | 9 St T & Mom,. oY, Hack | Roug race i,/ .
Cabras #3 6.10 0.54 15.3 66.9 18.6 3. 0.094 [8.0E-02 | 241 0.52 51.1
ICabras #4 6.10 0.52 | 0.350 14.1 66.9 18.6 3 0.091 [7.3E-02 | 231 0.52 51.1
Cabras #1 6.10 078 [ 0612 | 153 323 18.6 : 0.087 |47E-02 | 167 0.52 528
[Cabras #2 6.10 0.7€ 0612 | 153 32.3 18.6 1.7 0.087 [4.7E-02 | 167 0.52 2.8
Piti #4 5 6.10 0.7€ 0586 | 141 29.4 18.6 1.6 0.077 [46E-02 | 153 0.52 2.4
Tenjo #1,2 2.59 0.49 | 0.442 8.3 446 15.5 29 0.180 [1.5E-01 | 145 0.52 33.8
Tenjo #3,4 2.59 0.49 | 0.442 B.3 44.6 15.5 29 0.180 [1.5E-01 | 145 0.52 338
Orote # 3.50 0.48 | 0.496 6.6 36.4 16.5 2.2 0.107 [6.6E-02 | 116 0.52 86.4 |16
Orote #2 3.50 0.48 | 0.496 6.6 36.4 16.5 22 0.107 |6.6E-02 | 116 0.52 86.4 16.
Orote #3 3.50 0.48 | 0.496 6.6 36.4 16.5 22 0.107 |6.6E-02 | 116 0.52 86.4 8.
(note - method proven in Isyumov and Tanaka 1979, Robins 1980 but not suggested by Snyder 1981, p56) < 2nd Comp. MW

Table 2 Field and Model Test Parameters - 3 m/s

Page 2 (tables)
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Scaling Criteria Selection Definition Tables (Field Condition) -- GUAM Project

Cabras #3 61.0 270 | 0658 | 1242 | 21.7 6.0 3.6 0.065 [1.0E-02
Cabras #4 61.0 270 | 0658 |1242 | 21.7 6.0 3.6 0.065 [1.0E-02
Cabras #1 61.0 259 |0.694 | 827 15.7 6.0 26 0.046 [5.9E-03
Cabras #2 61.0 259 0694 | 827 15.7 6.0 26 0.046 [5.9E-03
Piti #4,5 61.0 260 | 0674 | 759 14.3 6.0 2.4 0.042 |5.8E-03
Tenjo #1,2 259 122 10413 | 338 289 5.0 5.8 0.087 |1.9E-02 |
Tenjo #3,4 259 1.22 [ 0413 | 338 28.9 5.0 5.8 0.087 |1.9E-02
Orote #1 35.0 1.20 | 0470 | 26.7 236 54 4.4 0.052 |8.2E-03 |
Orote #2 35.0 120 | 0470 | 267 236 5.4 4.4 0.052 IB.ZE-D:
Orote #3 35.0 1.20 | 0470 | 26.7 236 54 44 0.052 |[8.2E-03

Scaling Criteria Selection Definition Tables (Model Condition) - GUAM Project

Model Conditions (Calspan/Briggs Match Technique; Snyder 1981 suggested most correct methed (a), p71)

nput Parameters
m/s

B ncy Flux & Moment Flux Equality (note - if 5.G. & |.D. equality then full similari Fleld Wind Speed (m/s) = 6.00
s | Stack ¢ s ot | SO L CL R ough race
; &rp. o : £, = e
|Cabras #3 6.10 0.54 246 1075 | 435 25 0.065 [1.0E-02 | 387 1.21 23.6
Cabras #4 6.10 0.54 | 0.350 246 1075 | 435 2.5 0.065 [1.0E-02 | 387 1.21 23.6
Cabras #1 6.10 0.78 | 0.534 20.4 431 435 1.0 0.046 |[5.9E-03 | 223 1.21 95.5
Cabras #2 6.10 0.78 | 0.534 20.4 431 43.5 1.0 0.046 [5.9E-03 | 223 1.21 95.5
|Piti #4,5 6.10 0.78 | 0.507 19.0 39.7 43.5 0.9 0.042 [5.8E-03 | 206 1.21 26.7
Tenjo #1,2 2.59 049 | 0323 11.0 59.0 36.3 1.6 0.087 [1.9E-02 | 192 1.22 20.6
[Tenjo #3,4 259 049 | 0.323 11.0 59.0 36.3 1.6 0.087 [1.9E-02 | 192 1.22 20.6
Orote #1 3.50 0.48 | 0.379 8.6 47.5 38.7 1.2 0.052 [8.2E-03 | 152 1.21 58.2
Orote #2 3.50 0.48 | 0.379 8.6 47.5 38.7 1.2 0.052 |B.2E-03 152 1.21 58.2
Orote #3 3.50 0.48 | 0.379 8.6 47.5 38.7 A2 0.052 [8.2E-03 | 152 1.21 58.2 i
< 2nd Comp. MW
Model Conditions (Snyder 1981 alternate method (b) on p71)
Bu Flux Equality On Momentum Distortion Factor = #3700 Field Wind Speed (m/s)= __ 6.00
2 Stack Jotack it Sta ack | Stack .| Wind i WIU o} Mom. '} Buoy. tack:f:Rough || %Tr fac
eight |/ Dia. '} 'Ga Vel. | atHs |l r T Sl n
em) | (em) 178.6. c Nem/s) I ke B s
Cabras #3 6.10 0.54 128.0 | 558.7 753 7.4 0.194 [1.0E-02 | 2011 2.09 23.6
Cabras #4 6.10 0.54 128.0 | 558.7 753 7.4 0.194 [1.0E-02 | 2011 2.09 23.6
Cabras #1 6.10 0.78 106.3 | 2241 75.3 3.0 0.138 [5.9E-03 | 1161 2.09 95.5 6.0
Cabras #2 6.10 0.78 106.3 | 2241 75.3 3.0 0.138 [5.9E-03 | 1161 2.09 95.5 6.
Piti #4,5 6.10 0.78 98.5 | 206.2 75.3 27 0.125 |5.8E-03 | 1072 2.09 26.7 i
[Tenjo #1,2 259 0.49 57.4 | 306.8 62.8 49 0.262 [1.9e-02 | 998 2.12 206
[Tenjo #3,4 2.59 0.49 57.4 | 306.8 62.8 49 0.262 |1.9E-02 | 998 2.12 20.6
Orote #1 3.50 0.48 446 | 246.7 67.0 ki 0.156 [8.2E-03 | 789 2.10 58.2
Orote #2 3.50 0.48 446 | 246.7 67.0 3.7 0.156 [8.2E-03 | 789 210 58.2
Orote #3 3.50 0.48 446 | 246.7 67.0 3.7 0.156 [8.2E-03 | 789 2.10 58.2 ,
< 2nd Comp. MW
Model Conditions (CSU method as listed in Snyder 1981, p71) ;
B Flux & Volume Flux Equality (note - if S.G. & |.D. equality then full similari Field Wind Speed (m/s) = 6.00
' Stack [ Stack T Stack T Stack T"Stack -T-Wind T~ W/U _T" Mom. T Buoy,: {Rough [%Trace[ Trac
Helght | Dia. '} “Gas '} Flow | ‘Vel. | atHs |l ‘ratio | Term | Tern of Il i
em) | i(cm) | 'S.G. ccs) = (cm/s) | (cmis) 1| fas R “2nd”
Cabras #3 6.10 0.54 15.3 66.9 371 1.8 0.047 |1.0E-02 | 241 1.03 51.1
Cabras #4 6.10 0.52 | 0.350 14.1 66.9 37 1.8 0.045 |9.2E-03 | 231 1.03 51.1 16.
Cabras #1 6.10 0.78 | 0.612 15.3 2.3 37.1 0.9 0.043 |5.96-03 | 167 1.03 52.8
Cabras #2 6.10 0.7 0.612 15.3 2.3 371 0.8 0.043 [5.9E-03 | 167 1.03 52.8
Piti #4,5 6.10 0.7¢ 0.586 14.1 29.4 371 0.8 0.039 [5.8E-03 | 153 1.03 324
Tenjo #1,2 2.59 0.49 0.442 8.3 44.6 31.0 1.4 0.090 |1.9E-02 145 1.05 33.8
Tenjo #3,4 2.59 0.49 | 0.442 8.3 446 31.0 1.4 0.090 [1.9E-02 | 145 1.05 33.8
Orote #1 3.50 0.48 | 0.496 6.6 36.4 33.0 1.1 0.053 [8.2E03 | 116 .04 B86.4
Orote #2 3.50 0.48 0.496 6.6 36.4 3.0 1.1 0.053 |8.2E03 | 116 1.04 B86.4
Orote #3 3.50 0.48 0.496 6.6 36.4 33.0 14 0.053 [8.2E-03 | 116 1.04 86.4
(note - method proven in Isyumov and Tanaka 1979, Robins 1980 but not suggested by Snyder 1981, p56) < 2nd Comp. MW

m
Table 3 Field and Model Test Parameters - 6 m/s

Page 3 (tables)
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Scaling Criteria Selection Definition Tables (Field Condition) - GUAM Project

Field Conditions

|
Cabras#3 || 610 | 270 | 0658 | 1242 | 217 | 90 | 24 | 0043 [29E-03
Cabras#4__|| 61.0 | 2.70 | 0658 | 1242 | 21.7 | 9.0 | 24 |0.043 [29€-03
Cabras#1 || 61.0 | 259 | 0694 | 827 | 157 | 9.0 | 17 | 0.031 [1.86-03 |
Cabras#2 || 61.0 | 259 | 0694 | 827 | 157 | 90 | 1.7 | 0.031 [1.8E-03
[Piti #4,5 61.0 | 260 | 0674 | 758 | 143 | 90 | 1.6 | 0028 [1.7€-03 |
Tenjo#1,2 || 250 | 122 |0413 | 338 | 269 | 75 | 38 cns:s:]:s:eje:—oj ik}
enjo#3,4 | 259 | 122 | 0413 | 338 | 269 | 75 | 3.8 | 0.058 [5.6E-03
Orote #1 350 | 1.20 [0.470 | 267 | 236 | 80 | 29 |0.035 [24E-03|
Orote #2 350 | 120 |0470 | 267 | 236 | 60 | 29 | 0035 [2.4E-03 |
Orote #3 350 | 120 (0470 | 267 | 236 | 80 | 29 [0035 [24E-03

Scaling Criteria Selection Definition Tables (Model Condition) - GUAM Project

Model Conditions (Calspan/Briggs Match Technique; Snyder 1981 suggested most correct method (a), p71)

Flux & Moment Flux Equality (note - if S.G. & 1.D. equality then full simila Field Wind Speed (m/s) = 9.00
tack St . AW gl cMom, il Buoy.Hjx Stac i ra fac
Vi ¢ A ; :
cm {c c A i
Cabras #3 6.10 0.54 246 [ 1075 | 653 1.6 0.043 [2.9E-03 | 387 1.81 236
ICabras #4 6.10 054 [0350 | 246 | 1075 | 653 1.6 0.043 |29E-03 | 387 1.81 23.6
Cabras #1 6.10 078 | 0534 | 204 43.1 65.3 0.7 0.031 [1.8E-03 | 223 1.81 95.5
ICabras #2 6.10 078 | 0534 | 204 431 65.3 0.7 0.031 [1.86-03 | 223 1.81 95.5
Piti #4,5 6.10 0.78 | 0.507 | 19.0 39.7 65.3 0.6 0.028 |1.7E-03 | 206 1.81 26.7
[Tenjo #1,2 2.59 049 |0323 | 11.0 59.0 54.4 1.1 0.058 |5.6E-03 | 192 1.84 20.6
(Tenjo #3,4 2.59 049 |0323 | 11.0 59.0 54.4 5 0.058 [5.6E-03 | 192 1.84 20.6
Orote #1 3.50 0.48 | 0.379 B.6 47.5 58.0 0.8 0.035 l2,4E-03 152 1.82 58.2
Orote #2 3.50 0.48 | 0.379 8.6 47.5 58.0 0.8 0.035 |24E-03 | 152 1.82 58.2
Orote #3 3.50 048 | 0379 B.6 47.5 58.0 0.8 0.035 |2.4E-03 | 152 2 58.2 1
§ < 2nd Comp. MW
Model Conditions (Snyder 1981 alternate method (b) on p71)
Flux Equality On Momentum Distortion Factor = Field Wind § m/s) = 9.00
brchut s tack | Stack |- Stack f - 3 2 Mom.=| Buoy. a noug fac racer,
oight | “ Dia. | Gas | Flow | " Vi ‘Term ' Ten : ° In i
(em) (" (cm) "} 8.8 {"(ces) | {cm/ nd
Cabras #3 6.10 0.54 128.0 | 558.7 | 113.0 49 0.129 [2.96-03 | 2011 3.14 236
Cabras #4 6.10 0.54 128.0 | §58.7 | 113.0 4.9 0.129 [2.9E-03 | 2011 3.14 236 |
Cabras #1 6.10 0.78 106.3 | 2241 | 113.0 20 0.092 [1.8E-03 | 1161 3.14 95.5 i
(Cabras #2 6.10 0.78 5 106.3 | 2241 | 113.0 2.0 0.092 [|1.8E-03 | 1161 3.14 95.5 i
Piti #4.5 6.10 0.78 EO. 985 | 206.2 | 113.0 1.8 0.083 |1.7E-03 | 1072 3.14 26.7
Tenjo #1,2 2.59 0.49 574 | 3068 | 942 3.3 0.174 |5.6E-03 | 998 3.18 20.6
Tenjo #3,4 2.59 0.49 574 | 3068 | 942 3.3 0.174 |5.6E-03 | 998 3.18 20.6
Orote #1 3.50 0.48 |'0.37 446 | 246.7 | 100.4 25 0.104 |2.4E-03 | 789 3.15 58.2
Orote #2 3.50 0.48 |03 446 | 246.7 | 100.4 25 0.104 |2.4E-03 | 789 3.15 58.2 16
Orote #3 3.50 0.48 446 | 246.7 | 100.4 2.5 0.104 |2.4E-03 | 789 3.15 58.2 Y
< 2nd Comp. MW
Maodel Conditions (CSU method as listed in Snyder 1981, p71)
Flux & Volume Flux Equality (note - if S.G. & 1.D. equality then full similai Field Wind S m/s) = 9.00
fhlac afigsia E ST, BUOVSIESacitiERoug iUl Al rac ol
| 1o 8 i
cm m G. | ‘(e d
|
Cabras #3 6.10 0.54 15.3 66.9 55.7 & 0.031_|2.9E-03 | 241 1.55 51.1
ICabras #4 6.10 0.52 0.350 | 141 66.9 55.7 1.2 0.030 |2.7E-03 | 231 1.55 51.1
Cabras #1 6.10 0.7¢ 0.612 15.3 323 55.7 0.6 0.029 |1.8E-03 | 167 1.55 52.
(Cabras #2 6.10 0.7€ 0.612 15.3 323 5.7 0.6 0.029 [1.8E-03 | 167 1.55 52.8
Piti #4 5 6.10 0.7¢ 0.586 14.1 29.4 55.7 0.5 0.026 |1.7E-03 | 153 1.55 324
Tenjo #1,2 2.59 0.49 | 0.442 8.3 44.6 46.4 1.0 0.060 [5.6E-0 145 1.57 338
Tenjo #3,4 2.59 0.49 | 0.442 8.3 446 46.4 1.0 0.060 |5.6E-0 145 1.57 33.8 ;|
Orote #1 .50 0.48 | 0.496 6.6 36.4 49.5 0.7 0.036 |2.4E-D: 116 1.55 86.4 6.
Orote #2 .50 0.48 | 0.496 6.6 36.4 49.5 0.7 0.036 [2.4E-03 | 116 1.55 86.4 ]
Orote #3 .50 0.48 | 0.496 6.6 36.4 43.5 0.7 0.03 |ﬁ-03 116 1.55 86.4 8
(note - method proven in Isyumov and Tanaka 1979, Robins 1980 but not suggested by Snyder 1981, p56) ; < 2nd Comp. MW

ﬂ
Table 4 Field and Model Test Parameters - 9 m/s
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Scaling Criteria Selection Definition Tables (Field Condition) — GUAM Project

Field Conditions
B -

Cabras #3 61.0 | 270 | 08658 | 1242 [ 21.7 | 120 || 1.8 [0.032 |[1.2E-03 g )00
Cabras #4 610 [ 270 [0.658 | 1242 | 21.7 | 120 || 1.8 | 0.032 |1.2E-03 | power law index=| _ 0.21]
Cabras #1 61.0 | 259 | 0694 | 827 | 157 | 12.0 13 | 0023 [7.4E-04 |
Cabras #2 61.0 | 259 | 0694 | 827 | 157 | 12.0 13 | 0.023 [7.4E-04 |
Piti #4,5 61.0 | 260 | 0674 | 759 | 143 | 12.0 1.2 | 0.021_|7.3E-04
Tenjo #1,2 259 | 122 [0413 | 338 | 289 | 100 || 29 | 0.044 [2.4E-03
Tenjo #3,4 259 | 122 [0.413 | 338 | 28. 10.0 || 29 [0.044 [24E0:
Orote #1 350 | 120 |[0.470 | 267 | 23. 107 || 22 | 0026 [1.0E-03
Orote #2 350 | 120 |0.470 | 267 | 23. 10.7 | 2.2 | 0.026 |1.0E-0:
Orote #3 350 | 120 0470 | 267 | 236 | 107 || 2.2 | 0.026 [1.0E-03

Scaling Criteria Selection Definition Tables (Model Condition) -- GUAM Project

Model Conditions (Calspan/Briggs Match Technigue; Snyder 1981 suggested most correct method (a), p71)

Flux & Moment Flux Equality (note - if 5.G. & 1.D. equality then full similari Field Wind Speed (m/s) = 12.00
emy* 1 tem) | '8 641 wis) | ermis) ([0 n
Cabras #3 6.10 0.54 246 | 1075 7.0 0.032 |1.2E-03 | 387 2.4 236

12 7
Cabras#4 | 610 | 054 | 0350 | 246 | 1075 | 870 | 12 | 0032 [1.2E03| 387 | 2.41 | 236
Cabras#1__| 610 | 078 | 0534 | 204 | 431 | 870 | 05 [0023 [7.4E04] 223 | 2.41 | 955 .
05 -
05

Cabras #2 6.10 078 | 0534 | 204 43.1 B7.0 0.023 [7.4E-04 | 223 241 95.5
Piti #4,5 6.10 078 | 0.507 18.0 39.7 B7.0 0.021 |7.3E-04 | 206 29 26.7

Tenjo #1,2 259 049 |0323 | 110 59.0 725 0.8 0.044 |2.4E-03 | 192 245 20.6
Tenjo #3,4 259 049 |0323 | 110 59.0 725 0.8 0.044 |2.4E-03 | 192 245 20.6

Orote #1 3.50 0.48 0.379 8.6 47.5 77.3 0.6 0.026 [1.0E-03 | 152 2.43 58.2
Orote #2 3.50 0.48 0.379 8.6 47.5 773 0.6 0.026 [1.0E-03 | 152 2.43 58.2
Orote #3 3.50 0.48 0.379 8.6 47.5 77.3 0.6 0.026 [1.0E-03 | 152 243 58.2
< 2nd Comp. MW
Model Conditions (Snyder 1981 alternate method (b) on p71)
Bu Flux Equality Oni Momentum Distortion Factor = F¥.00%% Field Wind S mis)=__ 12.00
: (Stack | Stack | % b ck | Stack i Wind (- W/U o} Mom, :f; Buoy. tack f Roug face} lrace .
Helght | Dla Flow ‘| Vel -| ‘atHs |l ratio | Term { Terr . In’
em) | (em)” ces) | {em/s) | {emfs) |f SR

Cabras #3 6.10 558.7 | 150.7 3.7 0.097 |1.2E-03 | 2011 4.18 236

Cabras #4 6.10 558.7 | 150.7 3.7 0.097 [1.2E-03 | 2011 4.18 236
Cabras #1 6.10 2241 150.7 1.5 0.069 |7.4E-04 | 1161 4.18 955 6.
Cabras #2 6.10 2241 | 150.7 1.5 0.069 |[7.4E-04 | 1161 4.18 955
Piti #4,5 6.10 206.2 | 150.7 1.4 0.062 |7.3E-04 | 1072 4.18 267

[Tenjo #1,2 259 306.8 | 125.6 24 0.131 |2.4E-03 | 998 4.24 20.€

ITenjo #3 .4 2.59 3068 | 125.6 24 0.131 |2.4E-03 | 998 4.24 20.6 5
Orote #1 3.50 246.7 | 1339 1. 0.078 |1.0E-03 | 789 4.20 58.2 6.
Orote #2 3.50 246.7 | 133.9 1. 0.078 |1.0E-03 | 789 4.20 58.2 6.0
Orote #3 3.50 246.7 | 1339 1. 0.078 [1.0E-03| 789 4.20 58.2 j
5 < 2nd Comp. MW
Model Conditions (CSU method as listed in Snyder 1981, p71)
Flux & Volume Flux Equality (note - if S.G. & 1.D. equality then full similari Field Wind S mis)=  12.00
; Stack |, Stac SLLSACK  Stack (St Vind S WIU 1 Mom, |} Buoy. Stackal. Rough il : .
Helght | < Dia ) 3as |- Floy L  Hs erm iTerm,
v cm 6.5 (ces) '} (ems) | (cmis) 1 Yond
Cabras #3 6.10 0.54 15.3 66.9 743 0.9 0.024 |1.2E-03| 241 2.06 51.1
Cabras #4 6.10 0.52 0.350 14.1 66.9 743 09 0.023 11E-03 | 231 2.06 51.1
Cabras #1 .10 0.78 0.612 15.3 323 74.3 0.4 0.022 |7.4E-04 167 2.06 52.8
[Cabras #2 .10 0.78 0.612 15.3 323 743 0.4 0.022 |7.4E-04 167 2.06 52.8
Piti #4,5 6.10 0.78 0.586 14.1 29.4 74.3 0.4 0.019 [7.3E04 | 153 2.06 324
Tenjo #1,2 2.59 0.49 0.442 8.3 44.6 61.9 0.7 0.045 |24E-03 | 145 2.09 33.8
[Tenjo #3,4 2.59 0.49 0.442 8.3 44.6 61.9 0.7 0.045 [2.4E03 | 145 2.09 338 .0
Orote #1 3.50 0.48 0.496 6.6 36.4 66.0 06 0.027 [1.0E-03 | 116 207 86.4 6.
Orote #2 3.50 0.48 0.496 6.6 36.4 66.0 0.6 0.027 [1.0E03 | 116 2.07 B86.4
Orote #3 3.50 0.48 0.496 6.6 36.4 66.0 0.6 0.027 [1.0E-03| 116 2.07 86.4 16. .
(note - method proven in Isyumov and Tanaka 1979, Robins 1980 but not suggested by Snyder 1981, p56) X < 2nd Comp. MW

#
Table 5 Field and Model Test Parameters - 12 m/s
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Scaling Criteria Selection Definition Tables (Field Condition) - GUAM Project

Field Conditions
(m). ) 4'8.G 3/s) 5 g
Cabras #3 610 | 2.70 | 0.658 | 1242 | 21.7 | 151 1.4 | 0.026 |6.4E-04
Cabras #4 610 | 270 | 0658 | 1242 | 21.7 | 151 14 | 0.026 |6.4E-04
Cabras #1 61.0 2.59 0.694 827 15.7 15.1 1.0 0.018 |[3.8E-04
Cabras #2 61.0 2.59 0.694 827 15.7 15.1 1.0 0.018 |3.8E-04
|Piti #4,5 61.0 | 260 | 0674 | 759 | 143 15.1 0.9 | 0017 [3.7E-04
Tenjo #1,2 259 | 122 | 0413 | 338 | 289 | 125 23 | 0.035 [1.2E-03 |
Tenjo #3,4 259 | 1.22 | 0413 | 338 | 2898 | 125 23 [ 0.035 [1.2E-03 |
Orote #1 350 | 1.20 | 0.470 | 267 | 236 | 134 1.8 | 0.021 |5.3E-04
Orote #2 350 | 120 [0470 | 267 | 236 | 134 1.8 | 0.021 |5.3E-04
Orote #3 350 | 1.20 | 0.470 | 26.7 | 236 | 134 1.8 | 0.021 [5.3E-04

Scaling Criteria Selection Definition Tables (Model Condition) - GUAM Project

Model Conditions (Calspan/Briggs Match Technique; Snyder 1981 suggested most correct method (a), p71)

Flux & Moment Flux Equality (note - if S.G. & I.D. equality then full similari Field Wind Speed (m/s)=  15.00
Ly f- ; i ‘."_). ¥ 03, 3 448 h ‘ ke i L : ; ""m =
P o i il * 2nd )T
Cabras #3 6.10 0.54 246 | 1075 | 108.8 1.0 0.026 |6.4E-04 | 387 3.02 23.6 i
Cabras #4 6.10 0.54 | 0.350 246 [ 1075 | 108.8 1.0 0.026 |6.4E-04 | 387 3.02 23.6 L0

Cabras #1 6.10 078 [ 0534 | 204 43.1 108.8 0.4 0.018 |3.8E-04 | 223 3.02 95.5
Cabras #2 6.10 078 | 0534 | 204 43.1 108.8 0.4 0.018 |3.8E-04 | 223 3.02 95.5 16. :

[Piti#4,5 6.10 0.78 | 0.507 18.0 39.7 | 108.8 0.4 0.017 |3.7E-04 | 206 3.02 26.7
Tenjo #1,2 259 0.49 | 0323 11.0 59.0 90.7 0.7 0.035 |1.2E-03 | 192 3.06 20.6
Tenjo #3,4 259 0.49 | 0323 11.0 59.0 90.7 0.7 0035 |1.2E-03 | 192 3.06 206
Orote # 3.50 0.48 | 0.379 8.6 47.5 96.6 0.5 0.021 |5.3E-04 | 152 3.03 58.2 i
Orote #2 3.50 0.48 | 0.379 8.6 47.5 96.6 0.5 0.021 |S.3E-04 | 152 3.03 58.2 16
Orote #2 3.50 0.48 | 0.379 8.6 47.5 96.6 0.5 0.021 [5.3E-04 | 152 3.03 58.2

< 2nd Comp. MW

Model Conditions (Snyder 1981 alternate method (b) on p71)

B Flux Equality On Momentum Distortion Factor = FF3:00%1 Field Wind Speed (m/s)=  15.00
e ;gm_cka Sfack | Stack | St ‘Wind T WU _T"Mom. ."Buoy. [ Stack T Rough T&Traca[Tracer [V

L {em) "} 8.6, 1 fcc i s ~2nd
|Cabras #3 6.10 0.54 i 128.0 | 558.7 | 188.4 3.0 0.078 |6.4E-04 | 2011 5.23 236
Cabras #4 6.10 0.54 03604 128.0 | 558.7 | 188.4 30 0.078 |6.4E-04 | 2011 5.23 23.6
(Cabras #1 6.10 078 (0534 "] 1063 | 2241 188.4 1.2 0.055 |3.BE-04 [ 1161 5.23 85.5 A
Cabras #2 6.10 0.78 [0.534 | 106.3 | 2241 188.4 1.2 0.055 |3.BE-04 [ 1161 5.2: 95.5 &
|Piti #4,5 6.10 0.78 0. ; 98.5 206.2 | 188.4 1.1 0.050 |3.7E-04 | 1072 5.2¢ 26.7 y
Tenjo #1,2 259 0.49 57.4 306.8 | 157.0 20 0.105 |1.2E-03 | 998 5.30 20.6
ITenjo #3.4 2.59 0.49 57.4 306.8 | 157.0 2.0 0.105 |1.2E-03 | 998 5.30 20.6 ,
Orote #1 3.50 0.48 44.€ 246.7 | 167.4 1.5 0.062 |5.3E-04 | 789 5.25 58.2 .0
Orote #2 3.50 0.48 44.€ 246.7 | 167.4 1.5 0.062 |5.3E-04 | 789 5.25 58.2 16.0
Orote #3 350 | 0.48 446 | 2467 | 1674 || 15 | 0.062 |5.3E-04 | 789 | 525 | 58.2 }i16.0.

< 2nd Comp. MW
Model Conditions (CSU method as listed in Snyder 1981, p71)
Buoyancy Flux & Volume Flux Equality (note - if S.G. & 1.D. equality then full similari Field Wind S mis)=  15.00
- silf Stack Lf Stacki) Stack .| Stack . Stack 4. Wind .2 W/U ik Mom,. | Buoy. | Stack | Rough | wirace| Iracer i
eight |  Dia. | Ga: 0 /ol 7} "at Hs Il ratio “f Ter m- ' ;
A em) T (em) 1860 (ces) | (emis) T {cmis) (IR R i : 2
|

Cabras #3 6.10 0.54 7 ; 15.3 66.9 92.9 0.7 0.019 |6.4E-04 | 241 2.58 511 16.0
Cabras #4 6.10 0.52 0.350 14.1 66.9 929 0.7 0.018 |5.9E-04 | 231 2.58 51.1 16.0
Cabras #1 6.10 0.78 0.612 153 323 2.9 03 0.017 |[3.BE-04 | 167 2.58 52.8 ;| K
Cabras #2 6.10 0.7 0.612 15.3 323 929 03 0.017 |3.8E-04 | 167 258 528 [ 3009
Piti #4,5 6.10 0.7¢ 0.586 141 29.4 92.9 03 0.015 [3.7E-04| 153 2.58 32.4 44.
Tenjo #1,2 259 0.49 0.442 8.3 44.6 77.4 0.6 0.036 [1.2E-03 | 145 2.61 338
Tenjo #3,4 2.59 0.49 0.442 8.3 44.6 77.4 0.6 0.036 [1.2E03 | 145 2.61 33.8 .
Orote #1 3.50 0.48 0.496 6.6 36.4 825 04 0.021 |5.3E-04 | 116 259 86.4 16.
Orote #2 3.50 0.48 0.496 6.€ 36.4 82.5 0.4 0.021 [53E-04| 116 2.59 86.4 16.
Orote #3 3.50 0.48 0.496 6.€ 36.4 B82.5 04 0.021 |S3E-04| 116 2.59 86.4 16.0
(note - method proven in Isyumov and Tanaka 1979, Robins 1980 but not suggested by Snyder 1981, p56) \ < 2nd Comp. MW

Table 6 Field and Model Test Parameters - 15 m/s
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Model Conditions - Zo = 0.5m (Snyder 1981 alternate method (b) on p71)

Momentum Distortion Factor =

= —af

20
; 20
; 1€
; ; 2241 753 30 0138 [50E-03 | 1161 2. .5 X 3
.78 0.507 98.5 206.2 75.3 27 0125 |5.8E-08 | 1072 2.09 7 3.0
0.49 323 57.4 06 62.8 [} 0262 |1.9e02 | 998 212 20.6 30. [
0.49 0.323 57.4 106, 628 4, 0262 |1.9E02 | 998 212 20.6 30. 4,
0.48 0.379 446 246 67.0 3. 0156 | 8.2E03 | 789 210 58.2 i 4.
0.48 0.379 446 246.7 67.0 37 0.156 | 8.2E-03 | 789 2.10 58. 4
0.48 0.379 446 246.7 67.0 37 0156 | 8.2e03 | 789 210 58.2 4
Field Wind Speec
ouUg % THBR
Cabras #3 5.10 0.54 0.350 28.0 | 558.7 0 49 129 | 20E-03 | 20 14 23, 30.0 2.0
Cabras #4 5.10 0.54 0.350 | 1280 | 558.7 0 49 120 [29E-03 | 20 14 23, 30.0 20
Cabras #1 5.10 0.78 0534 | 1063 | 2241 0 2.0 1092 8E-0: € 14 95. .0 3.0
!Cabms #2 6.10 0.78 0534 | 1063 | 2241 113.0 20 0.092 _BE-O € 14 955 6.0 30
Piti #4,5 6.10 0.78 0.507 98.5 2062 | 1130 8 0.08: TED 072 14 26.7 44.0 3.0
enjo #1,2 259 0.49 0.323 57.4 306. 942 0174 |S56E03 | 998 .18 206 30.0 4.0
enjo #3,4 )59 0.49 0.323 57.4 306.¢ 94.2 3. 0.174 |56E-03 | 998 7 20.6 30.0 2
Orote #1 50 0.4 0,379 446 246. 100.4 2 0,104 [24E-03 | 789 K 58.2 16.0 4.0
Orote #2 50 D.4¢ 0.379 446 246.7 | 1004 28 0.104 [ 24E-03 | 789 1 58.2 16.0 4.0
Orote #3 50 0.4¢ 0.379 446 246.7 | 1004 25 0.104 |24E-03 | 789 315 58.2 16.0 4.0
B Flux Equality Onl Momentum Distortion Factor = 3 Field Wind S ‘m/s) = 12
' i Ick | Stack | Stack | x& i o oy. 1. | Rough - {1 - ﬂﬁ!_; L X
nt |\ Dia. = Gas atHs | ratio erm | Re# o Sl in Is
m 5.0, 3 im} ¥ o 2 r_' + il
Cabras #3 A0 0.54 0.350 | 126.0 150.7 7 0.097 |1.2E-03 | 2011 a1 23, 30.0 2.
Cabras #4 10 0.54 0.350 | 128.0 150.7 7 0.097 |1.2E-03 | 2011 a1 23, 30.0 2,
ll:abm # 10 0,78 0.534 106.3 150.7 5 0060 |7.4E-04 | 1161 a1 95 160 ;
Cabras #2 10 0.78 0.534 106.3 150.7 i5 0069 |74E-04 | 1181 418 955 16.0
Piti #4.5 10 0.78 0.507 98.5 150.7 14 0062 |7.3E-04 | 1072 418 26.7 44.0
enjo #1,2 259 0.49 0.323 574 3068 | 125 24 0131 |24E.08 | o998 424 20.€ 30.0 4.0
enjo #3,4 59 49 0.323 574 306.8 1256 2.4 0131 |24E-03 | 998 424 20.6 30.0 4,
Orote #1 50 0.48 0.379 446 46.7 | 133, 18 0078 |1.0E:03 | 789 4.20 58.2 6.0 4.0
Orote #2 .50 0.48 0.37! 44.6 246.7 133, 1.8 0.078 |1.0E-03 | 789 420 58.2 16.C 4.0
Orote #3 3.50 0.48 0.37 44.6 2467 | 1339 18 0.078 |1.0E-03 | 789 4.20 58.2 16.0 4.0
Buo Flux Equality Onl Momentum Distortion Factor = 3 Field Wind S mis) = 15
£ i B  Stack | f ; d WU i1 Mo . i} Buoy. | Stack Lk | [Rce
sight | Dla. (1 Gas i} Flow f Term In: ol
i Q. o 5 W
Cabras #3 6.10 ).54 0350 | 128. 558.7 83.4 3 078 | 6.4E-04 | 20 23 23¢ 30.0 20
Cabras #4 6.10 0.54 0.350 | 128. 558.7 88 4 3.0 1078 4E-04 | 20 23 23. 30.0 20
Cabras #1 6.10 0.78 0534 | 106 224. 88.4 2 055 8E-04 € 23 95. 16.0 30
Cabras #2 6.10 0.78 0534 | 1063 | 224.1 86.4 12 0.055 8E-04 € 23 955 16.0 3.0
Piti #4.5 6.10 0.78 0.507 98.5 206.2 88.4 11 0.050 7E-04 072 23 26.7 44.0 3.0
enjo #1,2 2.50 0.49 0.323 57.4 306.8 157.0 2.0 0105 |1.2E03 | 998 30 2086 30.0 40
[Tenjo #3.4 59 0.49 0.323 574 306.8 157.0 2.0 0.105 |1.2E-03 | 998 30 20.6 30.0 4.
Orote #1 50 0.48 0.379 448 246.7 167.4 1. 0.062 |5.3E-04 | 789 25 58.2 16.0 4,
Orote #2 .50 0.48 0.379 446 2467 | 1674 1. 0.062 |53E04 | 789 25 | 582 16.0 4.
Orote #3 3.50 0.48 0.379 44, 2487 | 1674 F 0062 |53E-04 | 789 .25 58.2 16.0 4.0

Table 7 Model Test Parameters - Buoyancy Flux Only Method
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- T and Re# Test Series

0 )
% L L 0 Profile | 70.0
N B 0 [ Profile | 100.0
W ) 8000 Profile 40.0
= ; 8000_| Profile | 70.0
5 8 8000 | Profile | 100.0
Vel_ Vertical Profile U,u',w,uw > 0 0 | Profile
s " 4000 | 0 | Profile
7 ¥ 8000 | 0 | Profle
Visualization of Plume Elevation Note(1) " Profie | 0 | Profile
Concentration Vertical Profile . 5 2000 | 0 | Profile
: R 2 4000 | 0 | Profile
" ¥ ¥ 6000 | 0 | Profile

Concentration Lateral Profile

Conc. Ground Level Profile

Conc. Ground Level Profile Cabras-Piti | Note(2) 56.25

3 Profile | Profile 0.0
[ 6 [ " 0
W " " 9 " " O
W W W 12 W W W
0 [ [ 15 [ W "

Noles: Stack Config. Noles: Rel. Velocly
1) ADCT Stack > 100m stack, ID = 5m, SG=1,WAU=15 1) Reference Velocity Height is 60 meters
2) Re# Stack > Cabras #4 Stack, G = 1, WU = 1.5

e
Table 8 Original Field Test Conditions - ADCT and Re# Tests
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Flai! Dywamizs and Dijfusion Laboratory - (olsrads State Hninorsly
Wind Engincering Rvsearch and rfbblicalion Skecialists

Visualization of Plumes Cabras-Pili | Note(3d) | 33.75 3 Profile | 0 Profile
[ " " " 9 - - "
" - " " 15 " - "
Ground Level Concentrations - Note(4) g 3 Profile | Profile | 0.0
: = . - 5 Z = G
- - - - 9 " - "
" - - " 12 ] - [
= - o - 15 = = 5
Ground Level Concentrations | Cabras-Pi | Note(d) | 45.00 3 Profle | Profle | 0.0
E - = . 5 .. > e
" - " " g " - "
7 7 - 5 12 = - o
= = o : 15 = = =
[ Velocity Vertical Profile U,0" Cabras-Pil 56.25 3 0 0 e
- " 1 5 " " -
- = - g = = 0
. - - 15 - 5 =
" " " 15 " " "
Visualization of Plumes 2 Note(3) i 3 Profile 0 Profile
& - .. - 5 = = =
= = = = 15 = = =
Ground Level Concentrations w Note(d) d 3 Profile | Profile | 0.0
" " " " 6 " " -
: = = = 3 = = =
= = = = =5 = o =
" " - " 15 " " -
Ground Level Concentralions Cabras-Piti | Note{d) | 67.50 3 Profle | Profie | 0.0
- [ - " 6 - - -
" - - " 9 - - -
C = 0 - 13 - = o
= z . . 15 z - -
Visualization of Plumes Cabras-Piti | Note(3) | 76.75 3 Profile 0 Profle |
" [ 3 " 9 " [ -
" - - " 15 [ " "
Ground Level Concentrations " Note(4) 2 3 Profile | Profile 0.0
" " - " 6 - - -
= = o : 5 = = o
- - - . 15 . - =
= = o = 15 - = o
Visualization of Plumes Cabras-Pll | Nole(3) | 337.50 3 Frofle |0 Frofie |
d = = # 5 = = =
- 1] - " 15 [T " -
Ground Level Concentrations " Note(4) " 3 Profile | Profile | 0.0
= = 5 = 8 = 5 =
= e 5 5 5 5 i =
= = = = 13 = = =
[ " [ " 1 5 [T (1] -
Veloclty vertical Profie U, U Cabras-P 348.75 3 0 0 Profe |
= : = 5 = . =
= - - 15 . . 5
Visualization of Plumes ¥ Note(3) w 3 Profile | 0 Profile
& 7 3 a 5 = - =
= 0 = = 18 = = =
Ground Level Concentrations 5 Note(d) v 3 Profile | Profle | 0.0
- 5 - = s - . =
5 = - = 5 = : o
- - . . = . . .
" - " [ 1 5 " [ "
Visualization of Plumes Cabras-Piti | Note(3) | 360.00 3 Profie | 0 Profle |
- - - - 9 - - -
- - [ " 1 5 " [
Ground Level Concentrations . Note(d) v 3 Profile | Profile | 0.0
= . : .. s = = =
" [ " " 9 " " "
- - " [ 1 2 - - 1]
- - - " 1 5 - - -
Notes: Stack Config. Notes: Ref. Velocity
3) Sequence visualizing each plume group separately 1) Velocity Height is 60 meters

4) Simutaneous conc. from up o 3 pume groups

e e e e e S e e — ]
Table 9 Original Field Test Conditions - Cabras Tests

Page 9 (tables)
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Field

Test Conditions - Tenjo Test Serles
e M ” Mode!

Visualization of Plumes Tenjo-Orote | Note(3) | 101.25 3 Profile 0 Profile
= o - W 9 0 - 0
" " " " 15 - - "
Ground Level Concentrations ¥ Note(d) 2 3 Profile | Profle | 0.0
" [ " " 6 - " "
0 C = 0 ) = = w
" " o " 12 - " [T
= = = 0 5 = = W
[ Velocity Vertical Profiie U,u___| Tenjo-Orote 112.50 3 0 Profile |
" " " 9 - " -
0 - 0 15 = 0 0
Visualization of Plumes . Note(3) & 3 Profile 0 Prafile
" - " " 9 " " "
" - " " 1 5 " " "
Ground Level Concentrations = Note(4) B 3 Profile | Profile 0.0
" - " " B " " "
" " " " 9 " " -
" " [ 1:! - " "
[ - " [0 1!, " " "
Visualization of Plumes Tenjo-Orole | Note(d) | 124.75 Profle | 0 Profle |
Ground Level Concentrations B Note(4) B Profile | Profile 0.0
Visualization of Plumes Tenjo-Orole | Note(3) | 202.50 Profie 0 Profie |
Ground Level Concentrations al Note(4) a Profile | Profile 0.0

Ground Level E:oncenW enjo-Orote 'HE{:;(:;) 2375 0
Velocity Vemri.;ai Profile [V Tenjoi—EOrote : fﬂ:m [;: I;l: EEHIS‘
Visualizatjo;l of Plumes éé Notf(‘.i) ; Préﬁle Iéli Pr;zﬁle
Ground Level ;‘.onoenlratims E: Nut}(d) E: F'n;:ﬁte F'rt;:ﬁbe lJ:lJ
Ground Level ECE‘,oncentralions Tenjc;;:)rote Noti;(ti) 23655 F'ruﬂe_m I:IEU

R
=]
|

Visualization of Plumes Tenjo-Orote Note(ﬂ_ 247.50

©| o w| glo| ol Sl e|o| gDl o w ol o el oS o elwl ol Sl el ol ol Sl e o) o ol o ol S e o vl Gl o o

Ground Level Concentrations ! Note(4) L Profile | Profile 0.0
w w w W 12 w w w
" " [ " 1 5 " " -
Notes: Stack Config. Notes: Ref. Velocity
3) Sequence visualizing each plume group separately 1) Reference Velocity Height is 60 meters

4) Simutaneous conc. from up to 3 plume groups

e e e e )
Table 10 Original Field Test Conditions - Tenjo Tests
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Flaid Dymamizs and Diffusion Laboratnry - (ulorads State Znirorsity
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M Test Condltls

Measurement. TR

Vel. Lateral Profile U,0 Genenic 113 0 Profile | 4.0
¥ ¥ ¥ 0 Profile | 7.0
" = v 0 | Profile | 10.0
v = v 800 | Profile | 4.0
g " v 800 | Profile | 7.0
" " " 800 | Profile | 10.0
Vel. Vertical Profile U,u,w,uw = ¥ 0 0 Profile
[ - " m pm
B L 5 800 0 Profile |
Visualization of Plume Elevation w Note(1) ¥ Profie |0 Profile
Concentration Vertical Profile = = " 200 0 Profile
g = = = 200 0 Profile
- = = = 00 0 Profile
Concentration Lateral Profile = = = 200 | Profile | _Heft
: ¥ " = 200 | Profle | Heff
" = w 7 600 | Profile | Heft
Conc. Ground Level Profile = = " Profle | Profie | 0.0
Conc. Ground Level Profile Cabras-Piti_ | Note(2) | 56.25 38 Profie | Profile | 0.0
[T - - - ?5 - [} "
" " - " 1 1 a - - -
[ " " " 1 51 W [ 0
o L] - - - 1 BB - " "

1) ADCT Stack > 10cm stack, ID = 0.5cm, SG = 1, WU = 1.5 1) Reference Velocity Height is 6 cm
2) Re# Stack > Cabras #4 Stack, SG= 1, WU = 15

P e ———————— —— = s e S
Table 11 Original Model Test Conditions - ADCT and Re# Tests
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Model Test Conditions - Cabras Test

WT"-.-""
! g

Series

Visualization of Plumes Cabras-Piti | Note(3) | 33.75 38 Profile 0 Profile
[ - - - 1 13 - " "
(1) - " " 138 " - [
Ground Level Concentrations - Note(4) " 38 Profile | Profle | 0.0
[0 " " - ?5 - - [
= - - o 13 = = =
= = : = 151 = »
0 C 0 = 188 = o 0
Ground Level Concentrations Cabras-Piti_| Note(d) | 45.00 38 Profle | Profle | 0.0
" " [0 - ?5 " " "
= = = = 113 = = =
" " " - 151 - - [
= C : = 188 3 = 7
e e ronle U, Cabras-Pil 56.25 38 0 0 Profile |
" " - ?5 - - "
= .. 5 313 0 0 =
" W " 151 W " "
" - - 188 - " -
Visualization of Plumes ; Note(3) i 38 Profle | 0 Profile
= - = 7 13 = = =
0 = 0 5 188 = z =
Ground Level Concentrations 3 Note(4) E 38 Profile | Profile | 0.0
- " " " ?‘ - " -
" " " " 1 153 [ 0 "
a 5 C 5 51 7 C =
o = 5 7 188 = 5 =
Ground Level Goncentrations || Gabras-Piti | Note(d) | 67.50 38 Profie | Profe | 0.0
= - . 2 75 = = S
" [ W [ 1 1 3 [0 " [
5 5 5 7 51 0 5 =
= — - .. 188 e = e
Visualization of Plumes Cabras-Piti_| Note(3) | 76.75 38 Profie 0 Profle
" " " - 1 13 [ " -
z = = = 188 = 0 =
Ground Level Concentrations 1 Note(d) " 38 Profle | Profle | 0.0
" " B ] [0 7’5 " " [
" " - " 1 1 3 " " "
[ - " " 1 51 " " "
0 7 c 0 T = = C
Visualization of Plumes Cabras-Piti | Note(d) | 337.50 38 Profile 0 Profile |
% = = 5 113 = 5 =
- = z 5 188 = = z
Ground Level Concentrations ) Note(d) g 38 Profle | Profile | 0.0
" - " " ?5 - - "
5 = - T o = = 0
" " " " 151 - " 1]
= 0 C 5 188 = o 7
Velocity Vertical Profile U,u' Cabras-Piti 348.75 38 (] 0 Profie |
= : 5 313 = ) 7
) W w 13_5 W — W
Visualization of Plumes » Note(3) ) 38 Profle | 0 Profile
o - 5 % 313 3 = ..
- = = 5 188 = 5 Z
Ground Level Concentrations 5 Note(4) % 38 Profile | Profile | 0.0
- 0 = - 75 o = >
- = 5 = 113 Z = =
= - - E 57 - - -
1] " - [ 188 [ [ -
Visualization of Plumes Cabras-Piti | Nolte(3) | 360.00 38 Profie 0 Profie |
- " - - 1 13 - [0 -
z = = : 188 5 = =
Ground Level Concentrations d Note(d) y 38 Profle | Profle | 0.0
" " " - ?5 " " -
" - " 1] 1 13 - ] "
- - - - 1 51 - - -
0 Z Z = 188 = = =
Notes: Stack Config. Notes: Ref. Velocity
3) Sequence visualizing each plume group separately 1) Reference Velocity Height is 6 cm

4) Simutaneous conc. from up to 3 plume groups

e e e O S W R ]
Table 12 Original Model Test Conditions - Cabras Tests
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Flaid Dywamize and Dijfusion Laboratory ~ Colorads State Hninorsly
Windd Engincoring Rrsearch and rfbelication Sheclalists

Model Test Conditlons Ten ] Test Series

Visualization of Plumes Tenjo-Orote | Note(3) | 101.25 38 Profile 0 Profile |
= - = o 113 = 5 =
= = - 5 188 = = =

Ground Level Concentrations - Note(4) i 38 Profile | Profile 0.0

" " " " ?5 - - "
" " " " 1 1 3 - - "
" " " " 1 51 ] " ]

= = = 388 = 0 0

Velocity Vertical Profie U,u. Tenjo-Orote 112.50 38 0 0 Profie |

W " " 1 1 3 " " "
[ " " 1 Bs - " [

Visualization of Plumes ¥ Note(3) w 38 Profile 0 Profile
= a = = 13 = = =
" [ " " 1 88 " " -

Ground Level Concentrations " Note(d) " 38 Profile | Profile | 0.0
= = = = 75 = = -
- = - = 113 = = =
- " " " 1 51 - " "
" " " " 1 88 " " "

Visualzation of Plumes Tenjo-Orote | Note(3) | 123.75 38 Frofle |0 Profle |
= - - = 113 = = =
3 = C = 188 = o ¥

Ground Level Concentrations “ Note(4) * 38 Profile | Profile 0.0
" " " " 75 " " "
1] - " " 1 13 - - "
" - " - 1 51 - - "
o = = = 188 = = =

Visualization of Plumes Tenjo-Orote | Mote(3] | 202.50 38 Frofle | 0 Profle |
" " " " 1 1 3 " " "
= = = = 188 = = =

Ground Level Concentrations " Note(4) X 38 Profle | Profile | 0.0
" - [ - 75 - - -
= = = = 13 = = =
- - " " 1 51 " " -
- " [ - 1 aa " - -

Ground Level Concentrations Tenjo-Orote | Note(d) | 213.75 38 Profie |_Profile 0.0
" " " " ?5 " " -
- " - - 1 13 - - "
[ - " - 1 51 - - -
[ " " - 1 ss - - -

Velocity vertical Profie U,u. Tenjo-Orote 225.00 38 0 0 Profie |
= - = 75 = = =
" " - 1 13 " [ -
= = = 51 = = =
= = 7 188 = = =

Visualization of Plumes ” Note(3) » 38 Profile 0 Profile
= - - : 113 = = "
" " " " 1aa " [} -

Ground Level Concentrations " Note(d) » 38 Profile | Profile | 0.0
0] 7] W 1] ?5 [ " W
= = 7 = 113 = = =
= = 7 = 51 = = =
1 " " " 188 " [T -

Ground Level Concentrations || Tenjo-Orole | Note(d) | 236.25 36 Profile | Profle | 0.0
= 0 = : 75 = .. =
" " " " 1 13 " " "
" - " " 151 " (1] "
= = = = 188 = = =

Visualization of Plumes Tenjo-Orote | Note(d) | 247.50 38 Profie 0 Profie |
" - " - 1 1 3 - - -

.. = = = 188 = 0 =

Ground Level Concentrations “ Note(4) ¥, 38 Profile | Profile 0.0
[T] " - - 75 - " -
" " " - 1 1 3 - - -
0 = 7 = 159 = = =
0 = o = 168 = = =

Notes: Stack Config. Notes: Ref. Velocity
3) Sequence visualizing each plume group separately 1) Reference Velocity Height is 6 cm

4) Simutaneous conc. from up 1o 3 plume groups

e e —— e N o
Table 13 Original Model Test Conditions - Tenjo Tests
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Fluied Dywamics and Diffusion Laboatiny - (Pulorads State Wnirerdily
Wind Engineoring Rrsearch and oblication Skecialists

Cabras to Orote Peninsula Test Series
el 24k : i

Test C

T

onditions -
— .

Visualization of Plumes Cabras-Piti | Note(1) 33.75 3 38 Profile 0 Profile
" " " - 9 1 1 3 - - -
" " " - 15 1 aa - - -
Ground Level Concentrations . Note(2) " 3 38 Profile | Profile 0.0
" - - - 6 75 - - -
" " - - 9 1 1 3 - - -
" " " - 1 2 1 51 - - -
" " " - 1 5 1 w - - -
Visualization of Plumes Cabras-Piti | Note(1) 45.00 3 38 Profile 0 Profile
" " L - 9 1 1 3 L] - -
" H o % 15 188 ¥ " "
Ground Level Concentrations Cabras-Piti | Note(2) b 3 38 Profile | Profile 0.0
" " - - 6 75 - - -
" " - - 9 1 1 3 - - -
i i I “ 12 151 " " "
" " " " 1 5 1 aa - " -
Visualization of Plumes 7 Note(1) i 3 38 Profile 0 Profile
3 W 0 W 9 113 W W w
" " " - 1 5 1 % - - -
Ground Level Concentrations i Note(2) " 3 38 Profile | Profile 0.0
5 w w w 6 75 W W =
% W w W 9 113 W W =
3 W w w 12 151 W W =
" " " - 1 5 1 as " - -
Visualization of Plumes 4 Note(1) 67.50 3 38 Profile 0 Profile
3 = w w 9 113 w w =
- " " - 1 5 1 aa - - -
Ground Level Concentrations Cabras-Piti | Note(2) H 3 38 Profile | Profile [ 0.0
- " " - 6 75 - - -
- " " " 9 1 1 3 - " -
g i 2 5 12 151 ¥ " =
- L " " 1 5 1 w - L -
Velocity Vertical Profile U,u',w' Cabras-Piti | Note(1) 78.75 9 113 0 0 Profile
Visualization of Plumes s g * 3 38 Profile 0 Profile
" " " " 9 1 1 3 - - -
" - - - 1 5 1 aa - - -
Ground Level Concentrations = Note(2) . 3 38 Profile | Profile 0.0
" - L - 6 75 - - -
[ - " " 9 1 1 3 - - -
[T - " " 12 1 51 - - -
L] - L " 1 5 1 88 - - -
1) Sequence visualizing each plume group separately 3) Field Reference Velocity Height is 60 meters

2) Simutaneous conc. from 3 plume groups

#
Table 14 Test Conditions for all Cabras to Orote Pen. Tests Performed

Page 14 (tables)



(se1q®) 1 93ed

Guam Project - Cabras Velocity and Turbulence Profiles

10.0 6.2 19.1 9.6 0.1 0.167| 0.685 19.1 9.6 0.91 1.0 80.5 19.1 9.6 -54.0
20.0 7.1 17.6 9.8 1.20|| 0.333| 0.788 17.6 9.8 1.20 2.0 92.6 17.6 9.8 -71.4
40.0 8.2 14.9 8.8 1.22|| 0.667| 0.915 14.9 8.8 1.22 4.0/ 107.5 14.9 8.8 -72.3
60.0 9.0 11.8 8.2 0.96| 1.000| 1.000 11.8 8.2 0.96 6.0 1175 11.8 8.2 -57.1
80.0 9.3 11.1 7.8 0.87| 1.333] 1.036 11.1 7.8 0.87 8.0 121.7 11.1 7.8 -51.9
100.0 9.3 11.2 8.1 0.94| 1.667| 1.039 11.2 8.1 0.94 10.0f 122.0 11.2 8.1 -56.0
150.0 10.0 9.4 7.8 0.85| 2.500( 1.107 9.4 7.8 0.85 15.0| 130.0 9.4 7.8 -50.2
200.0 10.4 8.5 7.7 0.76) 3.333| 1.161 8.5 7.7 0.76 20.0f 136.4 8.5 7.7 -45.3
250.0 10.5 8.3 7.9 0.70| 4.167| 1.162 8.3 7.9 0.70 25.0f 136.6 8.3 7.9 -41.7
300.0 10.8 7.5 7.7 065 5.000( 1.198 7.5 7.7 0.65 30.0f 1408 7.5 7.7 -38.7
400.0 11.1 7.5 7.8 0.73| 6.667| 1.237 7.5 7.8 0.73 40.0f 1454 7.5 7.8 -43.2
500.0 11.4 7.3 7.8 0.72 8.333| 1.27M 7.3 7.8 0.72 50.0{ 149.3 7.3 7.8 -42.4
600.0 11.9 6.8 7.6 0.65| 10.000( 1.320 6.8 7.6 0.65 60.0f 155.1 6.8 7.6 -38.6
800.0 12.4 6.4 7.3 0.68| 13.333| 1.381 6.4 7.3 0.68 80.0| 162.3 6.4 7.3 -40.2
1000.0 12.8 6.2 7.1 0.59| 16.667| 1.423 6.2 7.1 0.59| 100.0f 167.2 6.2 7.1 -34.8
1200.0 13.3 6.1 7.1 0.21) 20.000( 1.479 6.1 7.1 021 120.0f 173.8 6.1 7.1 -12.4
References References
60.0]  9.0] - 0.59 i I 1 [ 7.7 6.0] _117.5] i)
ﬁoug hness Length (m) = 0.15 oughness Length (cm) = 0.015
Displacement Height (m) = 0.00 isplacement Height (cm) = 0.00
Friction Velocity (m/s) = 0.59 riction Velocity (cm/s) = 7.70
Power Law Index = 0.13 ower Law Index = 0.13

Table 15 Velocity and Turbulence Profile Data - Wind Direction = 33.75°
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(sa1q®) 971 33ed

[File Name F0101.GC Run# FO101 _ DEN 06-18-95  20:38:29
\Wind Speed (cm/s) = 39.71 Hr(cm)= 6
Air Temp. (C) = 242 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 2125 239.2 98.5
Source Gas Temp. (C) = 24.2 242 242
Tracer Type = CH4 C2He6 C3H8
Tracer Conc. (ppm) = 955000 252500 267000
Background Conc. (ppm) = 10.3 22 1
Position Grid Filename > gcpos.inp

Wind Dir. = 7875 degN

3.16

Wind Speed =

m/s

1 10.4 2.3 1.0 0.1 0.4 0.0 0.0 0.1 0.0 0.00 0.00 0.00
2 10.1 2.2 1.2 0.0 0.0 0.7 0.0 0.0 0.3 0.00 0.00 0.00
3 10.0 2.2 3.9 0.0 0.0 7.9 0.0 0.0 3.2 0.00 0.00 0.03
4 10.6 2.3 24.4 0.3 0.4 87.6 0.1 0.1 35.3 0.00 0.00 0.35
5 11.3 2.5 29.1 1.0 1.2 105.2 0.2 0.2 42.4 0.00 0.00 0.42
6 12.1 2.7 33.2 1.9 2.0 120.6 0.4 0.3 48.6 0.00 0.00 0.49
7 13.2 3.0 39.3 3.0 3.2 143.4 0.6 0.5 57.8 0.01 0.01 0.58
8 10.3 2.2 18.3 0.0 0.0 64.8 0.0 0.0 26.1 0.00 0.00 0.26
9 10.3 2.2 4.5 0.0 0.0 13.1 0.0 0.0 5.3 0.00 0.00 0.05
10 10.3 2.3 2.1 0.0 0.4 4.1 0.0 0.1 1.7 0.00 0.00 0.02
11 10.3 2.2 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
12 10.5 2.3 1.0 0.2 0.4 0.0 0.0 0.1 0.0 0.00 0.00 0.00
13 10.2 22 1.8 0.0 0.0 3.0 0.0 0.0 1.2 0.00 0.00 0.01
14 10.3 2.2 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
15 10.2 22 8.0 0.0 0.0 26.2 0.0 0.0 10.6 0.00 0.00 0.11
16
17
18
19
20
21
22
Source 1 > Cabras Units 1 & 2
Source 2 > Cabras Units 3 & 4 L scale = 1000
Source 3 > Piti Units 4 & 5 U scale = 7.966

e e e e e S et S N e |
Table 16 Concentration Data: Wind Dir. = 78.75°; Wind Speed ~ 3 m/s
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(sorqey) L1 9%ed

File Name F0102.GC Run# F0102 _ DEN 06-18-95  21:24:31
ind Speed (cm/s) = 77.01 Hr(cm)= 6
ir Temp. (C) = 242 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 2125 239.2 98.5
Source Gas Temp. (C) = 242 242 24.2
Tracer Type = CH4 C2H6 C3H8
Tracer Conc. (ppm) = 955000 252500 267000
Background Conc. (ppm) = 11.5 25 1.6
Position Grid Filename > gcpos.inp
Wind Dir. = 7875 degN
Wind Speed = 6.13 m/s
' ' 5 ; M

Cabras Units 1 & 2
Cabras Units 3 & 4
Piti Units 4 & 5

Source 1 >
Source 2 >
Source 3 >

1 11.6 25 17 0.1 0.0 0.4 0.0 0.0 0.3 0.00 0.00 0.00
2 116 25 8.6 0.1 0.0 26.2 0.0 0.0 20.5 0.00 0.00 0.20 E
3 14.8 32 316 35 2.8 112.4 1.3 0.9 87.8 0.01 0.01 0.88
4 90.6 20.7 88.3 82.8 721 324.7 30.0 232 253.9 0.30 0.23 2.54
5 115.8 26.2 89.4 109.2 93.9 328.8 396 30.2 257.1 0.40 0.30 257
6 139.7 32.0 88.7 134.2 116.8 326.2 48.6 376 255.0 0.49 0.38 2.55
7 154.9 355 85.2 150.2 130.7 313.1 54.4 421 244.8 0.54 0.42 2.45
8 81.7 19.1 77.0 735 65.7 282.4 26.6 21.2 220.8 0.27 0.21 2.21
9 222 5.0 36.5 11.2 9.9 130.7 41 32 102.2 0.04 0.03 1.02 § s\
10 12.9 2.8 13.8 15 1.2 457 0.5 0.4 35.7 0.01 0.00 0.36
11 11.5 25 2.5 0.0 0.0 34 0.0 0.0 2.6 0.00 0.00 0.03 X
12 115 24 23 0.0 0.0 26 0.0 0.0 2.0 0.00 0.00 0.02 E
13 12.5 2.7 13.8 1.0 0.8 457 0.4 0.3 35.7 0.00 0.00 0.36
14 11.4 24 13 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 N
15 33.0 7.5 56.3 22.5 19.8 204.9 8.2 6.4 160.2 0.08 0.06 - 1.60 g
16
17
18 '
19 i
20 \
E ?
E E

Table 17 Concentration Data: Wind Dir. = 78.75°; Wind Speed ~ 6 m/s



(s31qe) 81 33ed

File Name F0103.GC Run# F0103 __ DEN 06-18-95  22: 4:21
ind Speed (cm/s) = 108.85 Hr(cm)= 6
r Temp. (C) = 242 Hr(cm)= 6

Source Designation = 1 2 3

Source Flow Rate (ccs) = 2125 239.2 98.5

Source Gas Temp. (C) = 24.2 24.2 242

Tracer Type = CH4 C2H6 C3H8

Tracer Conc. (ppm) = 955000 252500 267000

Background Conc. (ppm) = 15.8 3.6 2

Position Grid Filename > gepos.inp

Wind Dir. = 7875 degN

Wind Speed = 8.67 m/s

' v Model s el Mode ode de e

1 15.8 3.6 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
2 16.2 3.7 6.7 0.4 0.4 17.6 0.2 0.2 19.5 0.00 0.00 0.19
3 20.3 4.7 22.7 4.7 4.4 77.5 2.4 2.0 85.7 0.02 0.02 0.86
4 162.0 38.4 95.8 153.1 137.8 351.3 78.4 62.7 388.2 0.78 0.63 3.88
5 218.4 51.1 100.3 212.2 188.1 368.2 108.7 85.6 406.9 1.09 0.86 4.07
6 260.1 60.8 100.0 255.8 226.5 367.0 131.0 103.1 405.6 1.31 1.03 4.06
7 291.6 68.2 94.9 288.8 255.8 347.9 147.9 116.4 384.5 1.48 1.16 3.85
8 138.2 32.8 79.2 128.2 115.6 289.1 65.7 52.6 318.5 0.66 0.53 3.20
9 27.4 6.5 28.8 12.1 11.5 100.4 6.2 5.2 110.9 0.06 0.05 1.11
10 17.2 3.9 8.6 1.5 1.2 24.7 0.8 0.5 27.3 0.01 0.01 0.27
11 15.7 3.6 21 0.0 0.0 0.4 0.0 0.0 0.4 0.00 0.00 0.00
12 15.7 35 2.1 0.0 0.0 0.4 0.0 0.0 0.4 0.00 0.00 0.00
13 17.3 3.9 11.2 1.6 1.2 345 0.8 0.5 38.1 0.01 0.01 0.38
14 15.5 35 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
15 46.8 11.2 50.2 32.5 30.1 180.5 16.6 13.7 199.5 0.17 0.14 1.99
16
17
18
19
20
21
22

Source 1> Cabras Units 1 & 2

Source 2 > Cabras Units 3 & 4

Source 3 > Piti Units 4 & 5

Table 18 Concentration Data: Wind Dir. = 78.75°; Wind Speed ~ 9 m/s
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[File Name F0104.GC Run# F0104 __ DEN 06-18-95 22:42:49

\Wind Speed (cm/s) = 153.27 Hr(cm)= 6

Air Temp. (C) = 242 Hr(cm)= 6

Source Designation = 1 2 3

Source Flow Rate (ccs) = 2125 239.2 98.5

Source Gas Temp. (C) = 242 242 242

Tracer Type = CH4 C2H6 C3H8

Tracer Conc. (ppm) = 955000 252500 267000

Background Conc. (ppm) = 16.6 3.7 1.9

Position Grid Filename > gcpos.inp

Wind Dir. = 7875 degN

Wind Speed = 12.21 m/s
1 16.5 3.8 1.9 0.0 0.4 0.0 0.0 0.3 0.0 0.00 0.00 0.00
2 16.6 4.0 2.4 0.0 1.2 1.9 0.0 0.8 29 0.00 0.01 0.03
3 16.6 3.8 3.0 0.0 0.4 4.1 0.0 0.3 6.4 0.00 0.00 0.06
4 39.3 9.6 29.8 23.8 23.4 104.5 17.1 15.0 162.6 0.17 0.15 1.63
5 57.4 14.1 36.8 42.7 41.2 130.7 30.8 26.4 203.4 0.31 0.26 2.03
6 74.8 18.5 41.6 60.9 58.6 148.7 44.0 37.6 231.4 0.44 0.38 2.31
7 89.8 22.1 44.0 76.7 72.9 157.7 55.3 46.7 245.4 0.55 0.47 245
8 314 76 20.1 15.5 15.4 68.2 11.2 9.9 106.1 0.11 0.10 1.06
9 16.9 3.9 3.6 0.3 0.8 6.4 0.2 0.5 9.9 0.00 0.01 0.10
10 16.6 3.8 2.1 0.0 0.4 0.7 0.0 0.3 1.2 0.00 0.00 0.01
11 16.4 3T 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
12 16.4 3.8 1.9 0.0 0.4 0.0 0.0 0.3 0.0 0.00 0.00 0.00
13 16.7 3.8 2.1 0.1 0.4 0.7 0.1 0.3 1.2 0.00 0.00 0.01
14 16.3 3.7 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
15 18.2 4.2 8.3 1.7 2.0 24.0 1.2 13 37.3 0.01 0.01 0.37
16
17
18
19
20
21
22

Source 1 > Cabras Units 1 & 2

Source 2 > Cabras Units 3 & 4

Source 3 > Piti Units 4 & 5

e e e ———]
Table 19 Concentration Data: Wind Dir. = 78.75°; Wind Speed ~ 12 m/s
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File Name F0105.GC Run# F0105  DEN 06-18-95  23:17:49
ind Speed (cm/s) = 193.82 Hr(cm)= 6
ir Temp. (C) = 242 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 212.5 239.2 98.5
Source Gas Temp. (C) = 24.2 242 242
racer Type = CH4 C2He6 C3H8
Tracer Conc. (ppm) = 955000 252500 267000
Background Conc. (ppm) = 18.5 4.4 2.2
Position Grid Filename > _gepos.inp
Wind Dir. = 7875 degN

m/s

Wind Speed =

15.44

1 18.5 43 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
2 18.5 4.5 2.6 0.0 0.4 1.5 0.0 0.3 2.9 0.00 0.00 0.03
3 18.7 4.4 3.0 0.2 0.0 3.0 0.2 0.0 5.9 0.00 0.00 0.06 ‘s
4 28.2 6.7 19.8 10.2 9.1 65.9 9.3 7.4 129.7 0.09 0.07 1.30 q
5 41.3 10.0 26.9 23.9 22.2 92.5 21.8 18.0 182.0 0.22 0.18 1.82
6 51.8 12.6 30.6 34.9 325 106.4 31.8 26.3 209.3 0.32 0.26 2,09
7 67.3 16.5 339 51.1 47.9 118.7 46.6 38.8 233.6 0.47 0.39 2.34
8 24.4 5.8 12.7 6.2 55 39.3 5.6 4.5 77.4 0.06 0.04 0.77 )
9 19.0 4.4 3.3 0.5 0.0 4.1 0.5 0.0 8.1 0.00 0.00 0.08 § {
10 18.6 4.5 2.7 0.1 0.4 1.9 0.1 0.3 3.7 0.00 0.00 0.04
11 18.3 4.3 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 “
12 18.4 4.3 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 ?
13 18.7 4.3 2.3 0.2 0.0 0.4 0.2 0.0 0.7 0.00 0.00 0.01
14 18.3 4.4 2.5 0.0 0.0 1.1 0.0 0.0 2.2 0.00 0.00 0.02
15 19.8 4.6 52 1.4 0.8 11.2 ] 0.6 22.1 0.01 0.01 0.22
16
17
18 :
19
20 {
21
o 22
S W
~ Source 1 > Cabras Units 1 & 2 g
o Source 2 > Cabras Units 3 & 4 lr\
’g Source 3 > PitiUnits 4 & 5
g s = = e e e e e e = ===~ = __— 1

Table 20 Concentration Data: Wind Dir. = 78.75°; Wind Speed ~ 15 m/s
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[File Name G0701.GC Run# G0101 __ DEN 06-21-95  17.49:52]
\Wind Speed (cm/s) = 38.61 Hr(cm)= 6
Air Temp. (C) = 274 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 2125 255.9 98.5
Source Gas Temp. (C) = 27.4 27.4 27.4
Tracer Type = CH4 C2H6 C3H8
Tracer Conc. (ppm) = 955000 236000 267000
Background Conc. (ppm) = 11 2 1
Position Grid Filename > gcpos.inp

Wind Dir. = 675 degN

Wind Speed = 3.08 m/s

A

1 7.4 1.5 5.2 0.0 0.0 15.7 0.0 0.0 6.2 0.00 0.00 0.06
2 8.3 1.5 8.0 0.0 0.0 26.2 0.0 0.0 10.3 0.00 0.00 0.10
3 16.8 35 4.3 6.1 6.4 12.4 1.1 1.0 4.8 0.01 0.01 0.05
4 12.2 2.3 0.7 1.3 1.3 0.0 0.2 0.2 0.0 0.00 0.00 0.00
5 10.8 2.3 0.8 0.0 1.3 0.0 0.0 0.2 0.0 0.00 0.00 0.00
6 9.3 1.9 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
7 8.8 1.8 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
8 13.6 2.8 1.3 2.7 3.4 1.1 0.5 0.5 0.4 0.00 0.01 0.00
9 19.4 3.9 1.5 8.8 8.1 1.9 1.6 1.2 0.7 0.02 0.01 0.01
10 14.2 2.8 7.0 3.4 3.4 225 0.6 0.5 8.8 0.01 0.01 0.09
Tl 9.7 2.0 8.6 0.0 0.0 28.5 0.0 0.0 11.2 0.00 0.00 0.11
12 9.0 1.8 7.8 0.0 0.0 25.5 0.0 0.0 10.0 0.00 0.00 0.10
13 11.0 2.1 8.2 0.0 0.4 27.0 0.0 0.1 10.6 0.00 0.00 0.11
14 6.1 1.1 2.6 0.0 0.0 6.0 0.0 0.0 2.3 0.00 0.00 0.02
15 17.8 3.6 1.1 7.1 6.8 0.4 T3 1.0 0.1 0.01 0.01 0.00
16
17
18
19
20
21
22

Source 1 > Cabras Units 1 & 2

Source 2 > Cabras Units 3 & 4

Source 3 > Piti Units 4 & 5

e e R ww|
Table 21 Concentration Data: Wind Dir. = 67.50°; Wind Speed ~ 3 m/s
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File Name G0102.GC Run# G0102 _ DEN 06-21-95  18:49:23
ind Speed (cm/s) = 79.21 Hr(cm)= 6
r Temp. (C) = 274 Hr(cm)= 6

Source Designation = 1 2 3

Source Flow Rate (ccs) = 2125 255.9 98.5

Source Gas Temp. (C) = 27.4 27.4 27.4
racer Type = CH4 C2H6 C3H8
racer Conc. (ppm) = 955000 236000 267000

Background Conc. (ppm) = 20 4.5 1.3

Position Grid Filename > gcpos.inp

Wind Dir. = 67.5 degN

Wind Speed = 6.31 mis

1 77.6 14.9 27.3 60.3 441 97.4 225 13.6 78.3 0.22 0.14 0.78
2 200.2 40.7 21.2 188.7 153.4 74.5 70.3 47.5 59.9 0.70 0.47 0.60
3 122.7 28.4 4.5 107.5 101.3 12.0 40.1 31.3 9.6 0.40 0.31 0.10
4 31.4 7.4 1.3 11.9 12.3 0.0 4.4 3.8 0.0 0.04 0.04 0.00
5 24.5 5.7 1.2 4.7 5.1 0.0 1.8 1.6 0.0 0.02 0.02 0.00
6 20.3 4.6 1.3 0.3 0.4 0.0 0.1 0.1 0.0 0.00 0.00 0.00
7 19.5 4.4 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
8 28.0 6.5 1.4 8.4 8.5 0.4 3.1 2.6 0.3 0.03 0.03 0.00
9 70.2 16.7 1T 52.6 51.7 15 19.6 16.0 1.2 0.20 0.16 0.01
10 127.0 29.6 4.7 112.0 106.4 12.7 41.8 32.9 10.2 0.42 0.33 0.10
11 178.1 37.3 20.5 165.6 139.0 71.9 61.7 43.0 57.8 0.62 0.43 0.58
12 160.7 32.9 25.6 147.3 120.3 91.0 54.9 37.2 73.2 0.55 0.37 0.73
13 162.6 36.2 10.0 149.3 134.3 32.6 55.7 41.6 26.2 0.56 0.42 0.26
14 31.1 6.5 13.0 11.6 8.5 43.8 4.3 2.6 35.2 0.04 0.03 0.35
15 56.0 13.3 1.5 37.7 37.3 0.7 14.1 11.5 0.6 0.14 0.12 0.01
16
17
18
19
20
21
22

Source 1 > Cabras Units 1 & 2

Source 2 > Cabras Units 3 & 4

Source 3 > Piti Units 4 & 5

[ e — e i o e e e e e e S S Sl
Table 22 Concentration Data: Wind Dir. =67.50°; Wind Speed ~ 6 m/s
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File Name G0103.GC Run# G0103 __ DEN 06-21-95  19:28:59]
ind Speed (cm/s) = 11526 Hr(cm)= 6
ir Temp. (C) = 27.4 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 212.5 255.9 98.5
Source Gas Temp. (C) = 27.4 27.4 27.4
racer Type = CH4 C2H6 C3H8
Tracer Conc. (ppm) = 955000 236000 267000
Background Conc. (ppm) = 18 4.2 1.2
Position Grid Filename > gepos.inp
Wind Dir. = 67.5 degN
Wind Speed = 9.1 m/s
odel T Model
| |
1 440.3 86.9 41.1 442.2 350.4 149.4 239.9 157.8 174.9 2.40 1.58 1.75
2 394.0 87.0 11.2 393.7 350.9 KT ] 2136 158.0 43.8 2.14 1.58 0.44
3 127.9 29.8 2.3 115.1 108.5 4.1 62.4 48.9 4.8 0.62 0.49 0.05
4 216 5.1 1.2 3.8 3.8 0.0 2.0 1.7 0.0 0.02 0.02 0.00
5 18.7 4.3 1.2 0.7 0.4 0.0 0.4 0.2 0.0 0.00 0.00 0.00
6 17.7 4.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
7 17.5 3.9 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
8 20.6 4.7 1.2 2.7 2.1 0.0 15 1.0 0.0 0.01 0.01 0.00
9 42.0 101 1.3 25.1 25.0 0.4 13.6 11.3 0.4 0.14 0.1 0.00
10 121.0 28.1 2.3 107.9 101.3 4.1 58.5 456 4.8 0.59 0.46 0.05
11 330.3 73.8 10.3 327.0 294.9 34.1 177.4 132.8 39.9 1.77 1.33 0.40
12 380.3 83.5 15.2 379.4 336.0 52.4 205.8 151.3 61.4 2.06 1.51 0.61
13 210.6 48.6 3.8 201.7 188.1 9.7 109.4 84.7 11.4 1.09 0.85 0.11
14 110.8 21.3 30.4 97.2 72.5 109.4 52.7 32.6 128.0 0.53 0.33 1.28
15 30.7 7.3 1.3 13.3 13.1 0.4 7.2 5.9 0.4 0.07 0.06 0.00
16
17
18
19
20
21
22
Source 1> Cabras Units 1 & 2
Source 2 > Cabras Units 3 & 4
Source 3 > Piti Units 4 & 5

Table 23 Concentration Data: Wind Dir. =67.50°; Wind Speed ~ 9 m/s
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[Fie Name G0104.GC Run# G0104 _ DEN 06-21-95  20:3: 9
\Wind Speed (cmfs) = 148.46 Hr (cm) = 6
Air Temp. (C) = 27.4 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 2125 255.9 98.5
Source Gas Temp. (C) = 27.4 27.4 27.4
Tracer Type = CH4 C2H6 C3H8
Tracer Conc. (ppm) = 955000 236000 267000
Background Conc. (ppm) = 17.5 4 1.3
Position Grid Filename > gcpos.inp

Wind Dir. = 67.5 degN

Wind Speed = 11.83 m/s

1 157.6 347 36.8 146.7 130.1 133.0 102.5 75.5 200.4 1.02 0.75 2.00
2 434.0 94.1 442 436.1 381.8 160.7 304.7 221.5 2422 3.05 2.21 2.42
3 426.1 93.7 14.4 427.9 380.1 49.1 298.9 220.5 73.9 2.99 2.21 0.74
4 48.8 11.2 1.3 32.8 30.5 0.0 22.9 17.7 0.0 0.23 0.18 0.00
5 30.6 7.0 1.2 13.7 12.7 0.0 9.6 7.4 0.0 0.10 0.07 0.00
6 20.5 4.6 1.1 3.1 2.5 0.0 2.2 1.5 0.0 0.02 0.01 0.00
7 18.1 4.1 1.2 0.6 0.4 0.0 0.4 0.2 0.0 0.00 0.00 0.00
8 41.8 9.6 1.5 25.4 23.7 0.7 17.8 13.8 1.1 0.18 0.14 0.01
9 187.3 42.5 3.6 177.8 163.1 8.6 124.2 946 13.0 1.24 0.95 0.13
10 382.9 85.3 15.8 382.6 344.5 54.3 267.3 199.9 81.9 2.67 2.00 0.82
11 338.5 75.3 37.4 336.1 302.1 135.2 234.8 175.3 203.8 2.35 1.75 2.04
12 281.7 62.3 35.9 276.7 247.0 129.6 193.3 143.3 195.3 1.93 1.43 1.95
13 479.3 105.2 29.3 483.6 428.8 104.9 337.8 248.8 158.1 3.38 2.49 1.58
14 39.4 9.1 12.9 22.9 21.6 434 16.0 12.5 65.5 0.16 0.13 0.65
15 130.3 29.7 2.3 118.1 108.9 3.7 82.5 63.2 5.6 0.83 0.63 0.06
16
17
18
19
20
21
22

Source 1 > Cabras Units 1 & 2

Source 2 > Cabras Units 3 & 4

Source 3 > Piti Units 4 & 5

#

Table 24 Concentration Data: Wind Dir. =67.50°; Wind Speed ~ 12 m/s
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[File Name G0105.GC Run# G0105 _ DEN 06-21-95  20.40:24
\Wind Speed (cm/s) = 191.43 Hr(cm) = 6
IAir Temp. (C) = 274 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 2125 255.9 98.5
Source Gas Temp. (C) = 27.4 27.4 27.4
Tracer Type = CH4 C2Heé C3H8
Tracer Conc. (ppm) = 955000 236000 267000
Background Conc. (ppm) = 19.5 46 1.5
Position Grid Filename > gcpos.inp

Wind Dir. = 67.5 degN

Wind Speed = 15.25 mis

Table 25 Concentration Data: Wind Dir. =67.50°; Wind Speed ~ 15 m/s

1 228.8 52.1 40.4 219.2 201.3 145.7 197.4 150.6 283.1 1.97 1.51 2.83
2 561.2 127.5 31.1 567.2 520.8 110.9 511.0 389.6 2155 5.11 3.90 215
3 401.6 93.0 6.3 400.1 374.6 18.0 360.4 280.2 34.9 3.60 2.80 0.35
4 41.9 9.9 1.4 23.5 22.5 0.0 21.1 16.8 0.0 0.21 0.17 0.00
5 30.0 7.0 1.3 11.0 10.2 0.0 9.9 7.6 0.0 0.10 0.08 0.00
6 221 5.1 1.3 2.7 2.1 0.0 2.5 1.6 0.0 0.02 0.02 0.00
7 19.7 4.5 1.3 0.2 0.0 0.0 0.2 0.0 0.0 0.00 0.00 0.00
8 37.0 8.7 1.4 18.3 17.4 0.0 16.5 13.0 0.0 0.17 0.13 0.00
9 153.8 36.5 2.3 140.6 135.2 3.0 126.7 101.1 5.8 1.27 1.01 0.06
10 358.7 83.9 7.1 355.2 336.0 21.0 320.0 251.4 40.8 3.20 2.51 0.41
11 451.0 103.1 27.0 451.8 417.4 95.5 407.0 312.2 185.6 4.07 3.12 1.86
12 392.5 89.6 30.8 390.6 360.2 109.7 351.9 269.4 213.3 3.52 2.69 2.13
13 503.2 116.2 14.2 506.5 472.9 47.6 456.3 353.8 92.4 4.56 3.54 0.92
14 54.8 12.3 19.1 37.0 32.6 65.9 33.3 24.4 128.1 0.33 0.24 1.28
15 110.1 26.0 1.8 94.9 90.7 1.1 85.5 67.8 2.2 0.85 0.68 0.02
16
17
18
19
20

o 21

da 22

[¢]

l&}u') Source 1 > Cabras Units 1 & 2

—_ Source 2 > Cabras Units 3 & 4

B Source 3 > Piti Units 4 & 5

a #
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[File Name H0101.GC Run# HO101 _ DEN 06-22-95  21:7.34
\Wind Speed (cm/s) = 38.16 Hr(cm)= 6
Air Temp. (C) = 266 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 2125 255.9 98.5
Source Gas Temp. (C) = 26.6 26.6 26.6
Tracer Type = CH4 C2H6 C3H8
Tracer Conc. (ppm) = 955000 236000 267000
Background Conc. (ppm) = 7.7 1.5 0.7
Position Grid Filename > gcpos.inp

Wind Dir. = 56.25 degN

3.04

mls

1 8.8 2.0 0.7 1.2 2.1 0.0 0.2 0.3 0.0 0.00 0.00 0.00
2 7.6 1.5 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
3 7.6 1.6 1.0 0.0 0.4 1.1 0.0 0.1 0.4 0.00 0.00 0.00
4
5
6
7
8
9
10 7.6 1.5 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
11 7.6 1.5 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
12 7.7 1.5 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
13 7.7 1.5 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
14 13.9 5.1 0.7 6.5 15.3 0.0 1.2 2.3 0.0 0.01 0.02 0.00
15
16 9.3 1.8 4.9 1.7 1.3 15.7 0.3 0.2 6.1 0.00 0.00 0.06
17 8.4 1.7 2.6 0.7 0.8 7.1 0.1 0.1 2.8 0.00 0.00 0.03
18 8.4 1.7 0.7 0.7 0.8 0.0 0.1 0.1 0.0 0.00 0.00 0.00
19 8.1 1.6 0.9 0.4 0.4 0.7 0.1 0.1 0.3 0.00 0.00 0.00
20 8.6 1.9 2.8 0.9 1.7 7.9 0.2 0.3 3.0 0.00 0.00 0.03
21 8.3 1.7 0.7 0.6 0.8 0.0 0.1 0.1 0.0 0.00 0.00 0.00
22 18.1 6.2 1.1 10.9 19.9 1.5 2.0 3.0 0.6 0.02 0.03 0.01
Source 1> Cabras Units 1 & 2
Source 2 > Cabras Units 3 & 4
Source 3 > Piti Units 4 & 5

Table 26 Concentration Data: Wind Dir. = 56.25°; Wind Speed ~ 3 m/s
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[File Name H0102.GC Run# H0102 __ DEN 06-22-95  20:16:59

\Wind Speed (cm/s) = 7722 Hr(cm)= 6

Air Temp. (C) = 266 Hr(cm)= 6

Source Designation = 1 2 3

Source Flow Rate (ccs) = 2125 255.9 98.5

Source Gas Temp. (C) = 26.6 26.6 26.6

Tracer Type = CH4 C2H6 C3H8

Tracer Conc. (ppm) = 955000 236000 267000

Background Conc. (ppm) = 10.3 2.2 0.8

Position Grid Filename > gcpos.inp

Wind Dir. = 56.25 degN

Wind Speed = 6.15 mls
1 11.4 2.5 0.8 1.2 1.3 0.0 0.4 0.4 0.0 0.00 0.00 0.00
2 10.6 2.3 0.9 0.3 0.4 0.4 0.1 0.1 0.3 0.00 0.00 0.00
3 10.3 22 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
4
5
6
7
8
9
10 10.4 2.2 0.8 0.1 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
1 10.5 22 0.8 0.2 0.0 0.0 0.1 0.0 0.0 0.00 0.00 0.00
12 10.7 2.3 0.8 0.4 0.4 0.0 0.2 0.1 0.0 0.00 0.00 0.00
13 10.6 22 0.8 0.3 0.0 0.0 0.1 0.0 0.0 0.00 0.00 0.00
14 15.4 37 0.9 53 6.4 0.4 1.9 1.9 0.3 0.02 0.02 0.00
15
16 24.0 33 12.2 14.3 4.7 42.7 52 1.4 335 0.05 0.01 0.33
17 12.7 2.5 6.1 25 1.3 19.9 0.9 0.4 15.6 0.01 0.00 0.16
18 12.6 27 0.9 2.4 2.1 0.4 0.9 0.6 0.3 0.01 0.01 0.00
19 12.1 26 1.1 1.9 1.7 1.1 0.7 0.5 0.9 0.01 0.01 0.01
20 13.0 2.5 8.5 2.8 1.3 28.8 1.0 0.4 226 0.01 0.00 0.23
21 12.5 2.7 1.0 2.3 2.1 0.7 0.8 0.6 0.6 0.01 0.01 0.01
22 144.4 36.6 9.1 140.4 145.8 31.1 51.0 44.0 24.4 0.51 0.44 0.24

Source 1> Cabras Units 1 & 2

Source 2 > Cabras Units 3 & 4

Source 3 > Piti Units 4 & 5

Table 27 Concentration Data: Wind Dir. =56.25°; Wind Speed ~ 6 m/s
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File Name H0103.GC Run# HO103 __ DEN 06-22-95  19:33:24
ind Speed (cm/s) = 120.72 Hr(cm)= 6
r Temp. (C) = 266 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 2125 255.9 98.5
Source Gas Temp. (C) 26.6 26.6 26.6
Tracer Type = CH4 C2H6 C3H8
Tracer Conc. (ppm) = 955000 236000 267000
Background Conc. (ppm) 13.8 3 1
Position Grid Filename > gepos.inp
Wind Dir. = 56.25 degN
Wind Speed = 9.62 m/s
1 14.1 3.2 1.0 0.3 0.8 0.0 0.2 0.4 0.0 0.00 0.00 0.00
2 13.9 3.2 1.4 0.1 0.8 15 0.1 0.4 1.8 0.00 0.00 0.02
3 13.7 3.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00 ‘g
4 .
5
6
7
8
9 § i
10 13.8 3.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
11 13.9 3.0 1.0 0.1 0.0 0.0 0.1 0.0 0.0 0.00 0.00 0.00 N
12 14.0 3.0 1.0 0.2 0.0 0.0 0.1 0.0 0.0 0.00 0.00 0.00
13 13.9 3.0 1.0 0.1 0.0 0.0 0.1 0.0 0.0 0.00 0.00 0.00
14 19.9 5.2 1.0 6.4 9.3 0.0 3.6 4.4 0.0 0.04 0.04 0.00 N
15
16 149.0 21.1 41.9 141.6 76.7 153.2 80.4 36.2 187.7 0.80 0.36 1.88 g
17 385 6.3 226 25.9 14.0 80.9 14.7 6.6 99.1 0.15 0.07 0.99
18 14.0 3.0 1.1 0.2 0.0 0.4 0.1 0.0 0.5 0.00 0.00 0.00
19 13.8 3.0 1.1 0.0 0.0 0.4 0.0 0.0 0.5 0.00 0.00 0.00 i !
20 60.3 8.0 449 48.7 21.2 164.4 27.7 10.0 201.5 0.28 0.10 2.02
21 13.8 3.0 1.1 0.0 0.0 0.4 0.0 0.0 0.5 0.00 0.00 0.00
22 330.2 86.5 25 331.3 353.8 5.6 188.2 166.9 6.9 1.88 1.67 0.07 E
Source 1 > Cabras Units 1 & 2 é‘
Source 2 > Cabras Units 3 & 4 (,‘
Source 3 > Piti Units 4 & 5 EE
= = e e e e ]

Table 28 Concentration Data: Wind Dir. =56.25°; Wind Speed ~ 9 m/s
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Table 29 Concentration Data: Wind Dir. =56.25°; Wind Speed ~ 12 m/s

[File Name H0104.GC Run# H0104 DEN 06-22-95  18:44:19

|Wind Speed (cm/s) = 152.74 Hr(cm)= 6

Air Temp. (C) = 266 Hr(cm)= 6

Source Designation = 1 2 3

|Source Flow Rate (ccs) = 2125 255.9 98.5

Source Gas Temp. (C) = 26.6 26.6 26.6

Tracer Type = CH4 C2H6 C3H8

Tracer Conc. (ppm) = 955000 236000 267000

Background Conc. (ppm) = 13.5 2.9 0.9

Position Grid Filename > gcpos.inp

Wind Dir. = 56.25 degN

Wind Speed = 12.17 m/s

i . i e el odel; O I

1 15.8 3.7 1.0 2.4 3.4 0.4 1.7 2.0 0.6 0.02 0.02 0.01
2 13.6 3.1 1.3 0.1 0.8 1.5 0.1 0.5 2.3 0.00 0.01 0.02
3 13.2 2.9 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
4
5
6
7
8
9
10 13.2 2.9 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
11 13.5 3.0 1.0 0.0 0.4 0.4 0.0 0.3 0.6 0.00 0.00 0.01
12 13.5 2.9 1.0 0.0 0.0 0.4 0.0 0.0 0.6 0.00 0.00 0.01
13 13.4 2.9 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
14 43.3 11.7 1.0 31.2 37.3 0.4 22.4 22.3 0.6 0.22 0.22 0.01
15
16 20.2 4.0 19.0 7.0 4.7 67.8 5.0 2.8 105.1 0.05 0.03 1.05
17 14.3 3.1 6.1 0.8 0.8 19.5 0.6 0.5 30.2 0.01 0.01 0.30
18 13.8 3.0 1.0 0.3 0.4 0.4 0.2 0.3 0.6 0.00 0.00 0.01
19 13:5 2.9 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
20 14.9 3.1 21.8 1.5 0.8 78.3 14 0.5 121.4 0.01 0.01 1.21
21 14.0 3.1 1.0 0.5 0.8 0.4 0.4 0.5 0.6 0.00 0.01 0.01
22 936.0 152.0 17.4 966.0 631.8 61.8 694.3 3771 95.8 6.94 3.77 0.96

Source 1 > Cabras Units 1 & 2

Source 2 > Cabras Units 3 & 4

Source 3 > Piti Units 4 & 5

e e e L e |
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ﬁe Name H0105.GC Run# H0105  DEN 06-22-95  18: 428
ind Speed (cm/s) = 187.25 Hr(cm) = 6
IAir Temp. (C) = 26.6 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 212.5 255.9 98.5
Source Gas Temp. (C) = 266 266 26.6
Tracer Type = CH4 C2H6 C3H8
Tracer Conc. (ppm) = 955000 236000 267000
Background Conc. (ppm) = 14.1 3.1 0.9
Position Grid Filename > gcpos.inp

Wind Dir. = 56.25 degN

14.92 m/s

1 17.6 4.2 1.2 3.7 4.7 13 3.2 3.4 2.1 0.03 0.03 0.02
2 16.1 3.8 1.6 2.1 3.0 2.6 1.8 2.2 5.0 0.02 0.02 0.05
3 15.8 3.6 11 1.8 2.1 0.7 1.6 1.6 1.4 0.02 0.02 0.01
4
5
6
7
8
9
10 15.8 35 1.0 1.8 1.7 0.4 1.6 1.2 0.7 0.02 0.01 0.01
11 15.8 3.5 1.0 1.8 1.7 0.4 1.6 1.2 0.7 0.02 0.01 0.01
12 15.9 3.5 1.0 1.9 1.7 0.4 1.7 1.2 0.7 0.02 0.01 0.01
13 16.0 3.6 1.1 2.0 2.1 0.7 1.8 1.6 1.4 0.02 0.02 0.01
14 47 .4 13.0 1.2 34.9 41.9 1.1 30.7 30.7 2.1 0.31 0.31 0.02
15
16 25.0 5.0 171 11.4 8.1 60.7 10.1 5.9 115.3 0.10 0.06 1.15
17 16.2 3.5 5.3 2.2 1.7 16.5 1.9 1.2 31.3 0.02 0.01 0.31
18 14.1 3.1 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
19 14.2 3.1 0.9 0.1 0.0 0.0 0.1 0.0 0.0 0.00 0.00 0.00
20 17.1 3.5 19.0 3.1 1.7 67.8 2.8 1.2 128.9 0.03 0.01 1.29
21 14.7 3.2 1.0 0.6 0.4 0.4 0.6 0.3 0.7 0.01 0.00 0.01
22 936.2 153.6 12.3 965.6 637.7 427 850.8 466.6 81.2 8.51 4,67 0.81
Source 1 > Cabras Units 1 & 2
Source 2 > Cabras Units 3 & 4
Source 3 > Piti Units 4 & 5

#
Table 30 Concentration Data: Wind Dir. =56.25°; Wind Speed ~ 15 m/s
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File Name 10101.GC Run#10101 __ DEN 06-27-95  19.36:49
ind Speed (cm/s) = 41.09 Hr(cm)= 6
r Temp. (C) = 26.4 Hr(cm)= 6

Source Designation = 1 2 3

Source Flow Rate (ccs) = 2125 255.9 98.5

Source Gas Temp. (C) = 26.4 26.4 26.4

Tracer Type = CH4 C2H6 C3H8
racer Conc. (ppm) = 955000 236000 267000

Background Conc. (ppm) = 15 3.3 0.9

Position Grid Filename > gepos.inp

Wind Dir. = 45 degN

Wind Speed =

3.27 mis

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16 14.2 3.4 0.9 0.0 0.4 0.0 0.0 0.1 0.0 0.00 0.00 0.00
17 15.0 3.7 0.9 0.0 1.7 0.0 0.0 0.3 0.0 0.00 0.00 0.00
18 61.8 5.9 42 49.0 11.0 12.4 9.5 1.8 5.2 0.09 0.02 0.05
19 18.8 5.3 1.0 4.0 8.5 0.4 0.8 1.4 0.2 0.01 0.01 0.00
20 16.7 4.2 0.9 1.8 3.8 0.0 0.3 0.6 0.0 0.00 0.01 0.00
21 15.2 33 1.5 0.2 0.0 2.2 0.0 0.0 0.9 0.00 0.00 0.01
22 13.5 3.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
Source 1 > Cabras Units 1 & 2
Source 2 > Cabras Units 3 & 4
Source 3 > Piti Units 4 & 5

e —— e e e e Y e i |
Table 31 Concentration Data: Wind Dir. = 45.00°; Wind Speed ~ 3 m/s
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[File Name 10102.GC Run#10102 __ DEN 06-27-95  19: 5.36
Wind Speed (cm/s) = 71.96 Hr(cm)= 6
Air Temp. (C) = 264 Hr(cm)= 6
|Source Designation = 1 2 3
Source Flow Rate (ccs) = 2125 255.9 98.5
Source Gas Temp. (C) = 26.4 26.4 26.4
Tracer Type = CH4 C2H6 C3H8
Tracer Conc. (ppm) = 955000 236000 267000
Background Conc. (ppm) = 11 2.2 0.8
Position Grid Filename > gcpos.inp

Wind Dir. = 45 degN

Wind Speed =

5.7

mls

2|a(3(3 (o 2[a[8|2[3|e|e|~|o|alsw|n[~

20.3 7.0 0.8 9.7 20.3 0.0 3.3 57 0.0 0.03 0.06 0.00

49.4 14.8 0.9 40.2 53.4 0.4 13.6 15.0 0.3 0.14 0.15 0.00

78.4 7.3 16.4 70.6 21.6 58.4 23.9 6.1 42,7 0.24 0.06 0.43

149.0 344 3.9 144.5 136.4 11.6 48.9 38.4 8.5 0.49 0.38 0.08

20 192.9 339 1.8 190.5 134.3 3.7 64.5 37.8 2.7 0.65 0.38 0.03

21 10.6 2.2 1.1 0.0 0.0 1.1 0.0 0.0 0.8 0.00 0.00 0.01

22 11.0 2.2 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
Source 1 > Cabras Units 1 & 2
Source 2 > Cabras Units 3 & 4

Source 3 > Piti Units 4 & 5

P e — s ——_ T = TP e e e e eSS e ]
Table 32 Concentration Data: Wind Dir. =45.00°; Wind Speed ~ 6 m/s
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File Name 10103.GC Run#10103 _ DEN 06-27-95  18:34:12
ind Speed (cm/s) = 108.91 Hr(cm)= 6
r Temp. (C) = 26.4 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 2125 255.9 98.5
Source Gas Temp. (C) = 264 26.4 264
Tracer Type = CH4 C2H6 C3H8
racer Conc. (ppm) = 955000 236000 267000
Background Conc. (ppm) = 10.1 2.1 0.8
Position Grid Filename > gcpos.inp
Wind Dir. = 45 degN
Wind Speed 8.68 mis
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16 91.7 29.5 0.9 85.4 116.1 0.4 43.8 49.4 0.4 0.44 0.49 0.00
17 249.9 66.5 1.4 251.1 272.9 2.2 128.7 116.1 25 1.29 1.16 0.02
18 79.7 10.2 30.8 72.9 34.3 112.4 374 14.6 124.2 0.37 0.15 1.24
19 535.8 103.1 14.9 550.5 428.0 52.8 282.1 182.1 58.4 2.82 1.82 0.58
20 916.3 110.0 4.1 948.9 457.2 12.4 486.3 194.6 13.7 4.86 1.95 0.14
21 12.0 2.5 1.2 2.0 1.7 1.5 1.0 0.7 1.7 0.01 0.01 0.02
22 10.1 2.1 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
Source 1> Cabras Units 1 & 2
Source 2> Cabras Units 3 & 4
Source 3 > Piti Units 4 & 5

ﬂ
Table 33 Concentration Data: Wind Dir. =45.00°; Wind Speed ~ 9 m/s
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[File Name 10104.GC Run# 10104 DEN 06-27-95  17: 6:50

\Wind Speed (cm/s) = 153.13 Hr(cm)= 6

Air Temp. (C) = 258 Hr(cm)= 6

|Source Designation = 1 2 3

Source Flow Rate (ccs) = 2125 255.9 98.5

Source Gas Temp. (C) = 25.8 25.8 25.8

Tracer Type = CH4 C2He6 C3H8

Tracer Conc. (ppm) = 955000 236000 267000

Background Conc. (ppm) = 16.8 3.6 1.2

Position Grid Filename > gcpos.inp

Wind Dir. = 45 degN

Wind Speed = 12.20 m/s
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16 260.3 80.0 1.5 255.0 323.7 1.1 183.7 193.7 1.7 1.84 1.94 0.02
17 530.6 138.9 3.7 538.0 573.3 9.4 387.7 343.1 14.6 3.88 3.43 0.15
18 94.2 14.1 33.5 81.0 44.5 121.0 58.4 26.6 188.1 0.58 0.27 1.88
19 704.9 147.8 20.7 720.5 611.0 73.0 519.2 365.6 113.5 5.19 3.66 1.14
20 1439.6 198.0 7.4 1489.9 823.7 23.2 1073.6 492.9 36.1 10.74 4.93 0.36
21 19.0 4.1 2.2 2.3 21 3.7 1.7 1.3 5.8 0.02 0.01 0.06
22 16.8 3.6 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00

Source 1> Cabras Units 1 & 2

Source 2 > Cabras Units 3 & 4

Source 3 > Piti Units 4 & 5

Table 34 Concentration Data: Wind Dir. =45.00°; Wind Speed ~ 12 m/s

#
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[File Name 10105.GC Run#10105 _ DEN 06-27-95  16.32:20]
\Wind Speed (cm/s) = 190.04 Hr(cm)= 6
Air Temp. (C) = 25.8 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 2125 255.9 98.5
Source Gas Temp. (C) = 25.8 258 25.8
Tracer Type = CH4 C2H6 C3H8
Tracer Conc. (ppm) = 955000| 236000| 267000
Background Conc. (ppm) = 17.8 3.4 1.1
Position Grid Filename > gcpos.inp

Wind Dir. = 45 degN

Wind Speed = 15.14 mis

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16 193.9 62.2 1.3 184.4 249.2 0.7 164.9 185.0 1.4 1.65 1.85 0.01
17 453.6 125.8 2.3 456.3 518.7 4.5 408.1 385.2 8.7 4.08 3.85 0.09
18 147.9 236 36.3 136.2 85.6 131.8 121.8 63.6 254.4 1.22 0.64 2.54
19 634.9 147.1 11.2 646.2 608.9 37.8 577.9 452.2 73.0 5.78 452 0.73
20 1288.6 214.1 5.8 1330.7 892.8 17.6 1190.1 663.0 34.0 11.90 6.63 0.34
21 18.7 3.8 1.9 0.9 1.7 3.0 0.8 1.3 5.8 0.01 0.01 0.06
22 17.8 3.4 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
Source 1 > Cabras Units 1 & 2
Source 2 > Cabras Units 3 & 4
Source 3> Piti Units 4 & 5

Table 35 Concentration Data: Wind Dir. =45.00°; Wind Speed ~ 15 m/s
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[File Name J0101.GC Run#J0101 _ DAVEB 06-28-95 21:43:15
Wind Speed (cm/s) = 40.91 Hr(cm)= 6
Air Temp. (C) = 223 Hr(cm)= 6
Source Designation = 1 2 3
|Source Flow Rate (ccs) = 2125 255.9 98.5
Source Gas Temp. (C) = 223 22.3 223
Tracer Type = CH4 C2H6 C3H8
Tracer Conc. (ppm) = 955000 236000 267000
Background Conc. (ppm) = 29.3 6.8 22
Position Grid Filename > gepos.inp

Wind Dir. = 33.75 degN

Wind Speed = 3.26 m/s

s 3la(azaR[z(a]e || ~|o|0||wln-

29.3 6.8 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
29.3 6.8 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
33.9 9.1 2.2 4.8 9.7 0.0 0.9 1.6 0.0 0.01 0.02 0.00
19 29.3 6.9 2.1 0.0 0.4 0.0 0.0 0.1 0.0 0.00 0.00 0.00
20 29.2 6.8 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
21 59.8 13.5 5.4 31.9 28.4 12.0 6.1 4.5 5.0 0.06 0.05 0.05
22
.- -
Source 1 > Cabras Units 1 & 2
Source 2 > Cabras Units 3 & 4
Source 3 > Piti Units 4 & 5

s O e e e
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Table 36 Concentration Data: Wind Dir. = 33.75°; Wind Speed ~ 3 m/s
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[File Name J0102.GC Run# J0102  DAVEB __ 06-28-95  20.31:47]
\Wind Speed (cm/s) = 7468 Hr(cm)= 6
Air Temp. (C) = 22.3 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 2125 255.9 98.5
|Source Gas Temp. (C) = 223 223 223
Tracer Type = CH4 C2H6 C3H8
Tracer Conc. (ppm) = 955000 236000 267000
Background Conc. (ppm) = 135 2.9 1
Position Grid Filename > gggos.inp
Wind Dir. = 33.75 degN
Wind Speed = 5.95 mils
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16 13.6 2.9 0.9 0.1 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
17 13.5 2.9 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
18 13.7 3.0 1.0 0.2 0.4 0.0 0.1 0.1 0.0 0.00 0.00 0.00
19 13.3 2.9 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
20 13.9 3.0 1.0 0.4 0.4 0.0 0.1 0.1 0.0 0.00 0.00 0.00
21 58.1 17.7 14 46.7 62.7 0.4 16.4 18.3 0.3 0.16 0.18 0.00
22
Source 1> Cabras Units 1 & 2
Source 2 > Cabras Units 3 & 4
Source 3 > Piti Units 4 & 5

e |

Table 37 Concentration Data: Wind Dir. =33.75°; Wind Speed ~ 6 m/s
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File Name J0103.GC Run# J0103 _ DAVEB 06-28-95 19:38:19
ind Speed (cm/s) = 111.05 Hr(cm)= 6
r Temp. (C) = 223 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 212.5 255.9 98.5
Source Gas Temp. (C) = 223 223 223
racer Type = CH4 C2H6 C3H8
racer Conc. (ppm) = 955000 236000 267000
Background Conc. (ppm) = 17.7 4 1.2
Position Grid Filename > gcpos.inp
Wind Dir. = 33.75 degN
Wind Speed = 8.85 m/s
PYITTIET ‘ odel
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16 17.9 4.2 1.6 0.2 0.8 1.5 0.1 0.4 1.7 0.00 0.00 0.02
17 17.8 4.0 1.2 0.1 0.0 0.0 0.1 0.0 0.0 0.00 0.00 0.00
18 18.4 4.2 1.2 0.7 0.8 0.0 0.4 0.4 0.0 0.00 0.00 0.00
19 17.6 4.0 1.3 0.0 0.0 0.4 0.0 0.0 0.4 0.00 0.00 0.00
20 18.1 4.1 1.3 0.4 0.4 0.4 0.2 0.2 0.4 0.00 0.00 0.00
21 301.3 75.7 2.8 297.0 303.8 6.0 155.2 131.8 6.8 1.55 1.32 0.07
22
Source 1> Cabras Units 1 & 2
Source 2 > Cabras Units 3 & 4
Source 3 > Piti Units 4 & 5

Table 38 Concentration Data: Wind Dir. =33.75°; Wind Speed ~ 9 m/s
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[File Name J0104.GC Run# J0104 DAVEB 06-28-95  19: 4:56
\Wind Speed (cm/s) = 152.2 Hr(cm)= 6
Air Temp. (C) = 235 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 2125 2559 98.5
Source Gas Temp. (C) = 235 235 235
Tracer Type = CH4 C2H86 C3H8
Tracer Conc. (ppm) = 955000 236000 267000
Background Conc. (ppm) = 20.4 4.6 1.4
Position Grid Filename > gcpos.inp
Wind Dir. = 3375 degN
Wind Speed = 12.12 m/s
ir e ey odel - :Model siftas Mo
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16 20.5 4.6 1.3 0.1 0.0 0.0 0.1 0.0 0.0 0.00 0.00 0.00
17 20.4 4.7 1.4 0.0 0.4 0.0 0.0 0.3 0.0 0.00 0.00 0.00
18 20.8 4.8 1.4 0.4 0.8 0.0 0.3 0.5 0.0 0.00 0.01 0.00
19 20.2 46 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0.00
20 20.4 4.7 1.7 0.0 0.4 1.1 0.0 0.3 5T 0.00 0.00 0.02
21 660.7 152.3 5.5 670.5 625.9 15.4 480.2 3722 237 4.80 3.72 0.24
22
Source 1> Cabras Units 1 & 2
Source 2 > Cabras Units 3 & 4
Source 3 > Piti Units 4 & 5

“
Table 39 Concentration Data: Wind Dir. =33.75°; Wind Speed ~ 12 m/s
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[File Name J0105.GC Run#J0105 DAVEB 06-28-95  18:24:50
Wind Speed (cm/s) = 189.55 Hr(cm)= 6
Air Temp. (C) = 23.5 Hr(cm)= 6
Source Designation = 1 2 3
Source Flow Rate (ccs) = 2125 255.9 98.5
Source Gas Temp. (C) = 235 235 23.5
Tracer Type = CH4 C2He6 C3H8
Tracer Conc. (ppm) = 955000 236000 267000
Background Conc. (ppm) = 21.7 4.8 1.4
Position Grid Filename > gcpos.inp

Wind Dir. = 3375 degN

Wind Speed =

15.10 mls

1
2
3
4
5
6
7
8
9
10
11
12
13
14
16
16 21.9 4.9 1.4 0.2 0.4 0.0 0.2 0.3 0.0 0.00 0.00 0.00
17 21.9 5.0 1.4 0.2 0.8 0.0 0.2 0.6 0.0 0.00 0.01 0.00
18 23.3 5.2 1.4 1.7 1.7 0.0 1.5 1.3 0.0 0.01 0.01 0.00
19 21.6 4.9 1.4 0.0 0.4 0.0 0.0 0.3 0.0 0.00 0.00 0.00
20 22.1 5.0 1.4 0.4 0.8 0.0 0.4 0.6 0.0 0.00 0.01 0.00
21 641.3 149.4 5.1 648.8 612.7 13.9 578.7 453.9 26.7 5.79 4.54 0.27
22
Source 1> Cabras Units 1 & 2
Source 2 > Cabras Units 3 & 4
Source 3 > Piti Units 4 & 5

Table 40 Concentration Data: Wind Dir. =33.75°; Wind Speed ~ 15 m/s
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Ome a Mass Flow Controller S stem Settmgs {FLOW SET WK4}

ADCT |Visual | Smps | 36.5 |1.000 Air  |100.0( 36.5 10 18.2

ADCT Conc. | 9mps | 36.5 |1.036 || Ethane [100.0| 36.5 10 36.6

Relnv. |[Conc.| 3mps | 12.2 [1.036 | Ethane |100.0 | 12.2 10 12.2

" " 6mps | 24.3 [1.036 | Ethane [100.0 | 24.3 10 244

= " 9mps | 36.5 [1.036 | Ethane [100.0| 36.5 10 36.6

" = 12mps | 48.7 |1.036 | Ethane [100.0 | 48.7 10 48.8

" " 15mps | 60.8 [1.036 | Ethane [100.0 | 60.8 10 61.0
Cabras 1&2| Visual A 2125 | 0.534 Air |459 | 976 10 48.6 Helium | 54.1 [114.9 10 39.3
50slpm 0.57volt
Cabras 3&4| " B 255.9 | 0.350 Air |246 | 629 10 313 Helium | 75.4 | 193.0 10 66.0
50slpm 0.68volt
Piti 4&5 p: Cc 98.5 |0.507 Air [428 | 422 10 21.0 Helium [57.2 | 56.3 10 19.3
50slpm 0.22volt
ICabras 1&2| Conc. A 212.5 [0.534 |[Methane|95.5 [203.0 100 14.0 Helium | 4.5 9.5 1 324
Cabras 3&4| " B 255.9 | 0.350 | Ethane |23.6 | 60.4 10 60.6 Helium [ 76.4 | 195.5 10 66.9
50slpm 0.74volt
Piti 4&5 - Cc 98.5 |0.507 |Propane|26.7 | 26.3 10 36.7 Helium [73.3 | 72.2 10 247

F36 Tube-602| G146 w/15psi F33 Tube-603| S74 w/10psi
NOTES:

1) G indicates glass ball, S indicates steel ball
2) Matheson 50slpm Mass Flowmeter
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Table 41 Stack Gas Flow Settings and Composition
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Figure 2 Aerial Photograph of Field Site
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Figure 3 Field Site Photograph - Cabras and Piti Facilities
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Figure 4 Shaded Relief Map of Model Topographic Data - Mainland
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Figure 5 Shaded Relief Map of Model Topographic Data - Orote Pen.
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South - North (model inches)

Guam Model Board Layout #1 Guam Model Board Layout #2
(foam contours in inches) (foam contours in inches)
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Figure 6 Model Board Layout of Field Topography
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Guam Model Board-Foam”Layout

Column 2' x 2' Areas
Row 1 2 3 4 5 6 7 10 #1/2" #1" #2"
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Guam Model Board Cut Patterns

Figure 8 Model Board Cut Patterns for Wind Tunnel Wind Direction Positioning
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Figure 9 Model Site Photograph - Cabras and Piti Facilities
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Figure 10 Model Site Photograph - Orote Peninsula
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Figure 14 Model Photograph of Flow Visualization from Cabras Units 1 & 2
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Figure 15 Concentration Bar Chart for Cabras Units 1 & 2, Wind Dir. = 78.75°
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Figure 16 Concentration Bar Chart for Cabras Units 1 & 2, Wind Dir. = 67.50°
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Figure 17 Concentration Bar Chart for Cabras Units 1 & 2, Wind Dir. = 56.25°
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Figure 18 Concentration Bar Chart for Cabras Units 1 & 2, Wind Dir. = 45.00°
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Figure 19 Concentration Bar Chart for Cabras Units 1 & 2, Wind Dir. = 33.75°



(sa1n31y) oz 28ed

Cabras Units 3 & 4
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Figure 20 Concentration Bar Chart for Cabras Units 3 & 4, Wind Dir. = 78.75°
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Figure 21 Concentration Bar Chart for Cabras Units 3 & 4, Wind Dir. = 67.50°
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Figure 22 Concentration Bar Chart for Cabras Units 3 & 4, Wind Dir. = 56.25°
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Figure 23 Concentration Bar Chart for Cabras Units 3 & 4, Wind Dir. = 45.00°
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Figure 25 Concentration Bar Chart for Piti Units 4 & 5, Wind Dir. = 78.75°
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Figure 26 Concentration Bar Chart for Piti Units 4 & 5, Wind Dir. = 67.50°
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Figure 27 Concentration Bar Chart for Piti Units 4 & 5, Wind Dir. = 56.25°
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Figure 28 Concentration Bar Chart for Piti Units 4 & 5, Wind Dir. = 45.00°
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Figure 29 Concentration Bar Chart for Piti Units 4 & 5, Wind Dir. = 33.75°
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APPENDIX A: VIDEO TAPE ENCLOSURE
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