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ABSTRACT 

Wind tunnel tests were conducted simulating the transport of plumes 

emitted from the WestvacoPaper Mill under neutral, stable and unstable 

conditions. A series of ground-level and aerial concentration measure­

ments were obtained to form a base for comparing the results with field 

observations as well as for numerical model development and validation. 

A second series of wind tunnel tests was conducted simulating the 

flow and plume rise over a two dimensional hill under stable and neutral 

conditions. A series of vertical and horizontal concentration distribu­

tions were obtained to determine plume rise and dispersion rates for use 

in developing and validating a numerical model. 

For both studies velocity and temperature measurements were obtained 

to document the flow characteristics. In addition complete photographic 

documentation was obtained. 
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WESTVACO PAPER MILL STUDY 

1. INTRODUCTION 

A two phase wind tunnel study was conducted at Colorado State Univer­

sity, Fluid Dynamics and Diffusion Laboratory. The first phase involved 

simulating the transport and diffusion of plumes emitted from the West-

vaco Paper Mill which is near Luke, Maryland. Tests were run under neutral, 

stable and unstable atmospheric conditions and were designed to match 

the meteorology and source conditions for two periods of intensive field 

observation, October 22, 1975 and April 1, 1976. The purpose of the 

simulation was to compare wind tunnel concentration measurements to those 

observed in the field on the two intensive field measurement days. If 

the wind tunnel compares adequately, the wind tunnel will thereafter be 

used as a standard for validating a numerical model. 

The second phase of the program involved simulating the flow and 

plume rise from a stack over an idealized two dimensional gaussian-shaped 

hill. The tests were conducted under neutral and stable stratification 

with various stack heights and stack distances relative to the hill. 

The purpose of these tests was to obtain plume rise information for vali­

dating a numerical model developed by Weil (1979). The later tests, 

due to their general nature, are referred to as generic tests throughout 

the report. 

Included in this report are a discussion of similarity requirements, 

the experimental methods and results. A set of black and white photo­

graphs, color slides and 16 mm motion pictures supplement this report. 
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2. WIND-TUNNEL SIMILARITY REQUIREMENTS 

The basic equations governing atmospheric and plume motion (conser-

vation of mass, momentum and energy) may be expressed in the following 

dimensionless form (Cermak, 1974; Snyder, 1972): 

and 

~+ 
a(p*u!) 1 

at ax~ 
J 

au! au! 
1 

u~ 
1 

--+ ax~ -at* J J 

= 0, 

[L~:o] 2s •. kn~uk = 1J J 

+ _a (-
ax~ 

J 

u' !u' ~} 
1 J 

~!: + ui ~~! = ~0c::vJ [L:~J a!~~:k 
+ a!r !-e'*ui*J + [u:~J [cP:(:T);] ~* · 

The dependent and independent variables have been made dimensionless 

(indicated by an asterisk) by choosing appropriate reference values. 

2.1 

2.2 

2.3 

For exact similarity, the bracketed quantities and boundary conditions 

must be the same in the wind tunnel and in the plume as they are in the 

corresponding full-scale case. The complete set of requirements for 

similarity is: 

1) Undistorted geometry 

2) Equal Rossby number: Ro = u /(L n ) 
0 0 0 

3) Equal gross Richardson number: Ri = ~T gL /T u 2 
0 0 0 0 
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4) Equal Reynolds number: 

5) Equal Prandtl number: 

6) Equal Eckert number: 

Re = u L /v 
0 0 0 

Pr = (v p C )/k o o p
0 

o 

Ec = u 
2/[C (~T) ] 

o Po o 

7) Similar surface-boundary conditions 

8) Similar approach-flow characteristics 

All of the above requirements cannot be simultaneously satisfied in 

the model and prototype. However, some of the quantities are not impor-

tant for the simulation of many flow conditions. The parameters which 

can be neglected for this study and those which are important will now be 

discussed in detail. 

Although the stack exit Reynolds number need not be simulated in the 

tunnel to produce plumes geometrically similar to those in the field, it 

must be sufficiently high that the plume is fully turbulent at stack exit. 

The Reynolds number related to the stack exit is defined by 

2u b 
Re = s 

s s 
v 

Hoult and Weil (1972) reported that plumes appear to be fully turbu-

lent for exit numbers greater than 300, based on the viscosity of the 

ambient fluid (water in their towing tank tests). In addition, the stack 

height and radius and terrain features should be geometrically scaled 

so that 

= = = SF 

where h is the stack height, p and m denote prototype and model, 
s 

respectively, and SF is the scale factor. 

For large values of scale factor, as with the Westvaco pulp mill 

2.4 

(SF= 2000), the stack radius cannot be scaled according to equation 2.4 
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and also satisfy the stack Reynolds number criterion at the same time. 

However, scaling of the model stack radius can be relaxed if the 

primary interest is in plume rise far downwind where plume buoyancy 

dominates. Hoult and Weil (1972) discuss three possible trajectories for 

plumes (in the rise region) with initially finite momentum and buoyancy 

fluxes. 

Very close to the stack the plume is dominated by its initial momen-
J,.; 

tum flux , and the rise varies as x' 2
, where x' is the downwind distance. 

Farther downwind, where the plume has bent over, the rise may still be 

1/3 momentum dominated and vary as x' , provided that the Froude number (Fr) 

is sufficiently large. 

Far downwind, the plume trajectory will be dominated by the buoyancy 

2/3 2/3 . flux, and the rise will vary as x' (the x' dependence holds unt1l 

the plume rise slows down or ceases due to ambient turbulence). The 

trajectory in the intermediate, momentum-dominated region is: 

where 

z' 

z' is the rise above the stack and 

B a nondimensional entrainment coefficient (8 = 0.6, see 
Hoult and Weil 1972) 

R velocity ratio (u /u ) s a 

2.5 

In the buoyancy-dominated region the trajectory is given by the well 

known "two-thirds law": 

(2-f3 1/3 2/3 
Z' = 

2S
2 (R.b) X' 2.6 

where R.b is the buoyancy length scale defined by 

R,b 
Fi = 3 u a 
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and Fi is the buoyancy flux given by 

and where 

Fi 2 
= u b gy s s 

u = vertical speed of plume at stack exit 
s 

u = horizontal wind speed at stack top a 

b = effective plume radius at stack exit s 

g = gravitational acceleration 

y = fractional density difference at stack exit 

Pa-ps 
y = 

Pa 

Pa = ambient air density at stack height 

ps = plume density at stack exit 

Equations 2.5 and 2.6 intersect at a distance x' where c' 

X 
1 

C = 2 ( ~r r Rb5 
2.7 

Equations 2.5 and 2.6 approximate the plume trajectory for x' < x' and c 

x• > x• respectively. c 

At the Westvaco Paper Mill, the stack plumes are buoyancy-dominated 

in the downwind region of interest, (where appreciable surface concentra-

tions occur), and equation 2.6 therefore applies. If 

= SF 

we can maintain geometrically scaled plume rise at corresponding distances 

in the wind tunnel, and neglect the individual conditions (b ) = (b ) /SF, 
s m s p 

(R) = (R) and (Fr) = (Fr) . 
m p m p 

A further condition is that x' in the model be sufficiently small c 

that the plume rise follows equation 2.6 at scaled distances of interest. 
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The initial rise and dispersion of the plume is predominantly dominated 

by the plume's own self-generated turbulence. Farther downwind ambient 

turbulence dominates the process. For similarity in this region consider 

Taylor's (1921) relation for diffusion in a stationary homogeneous turbu-

lence. 
t t 

= 2w•
2 J 1 R(l;)dl;dt 

0 0 

which can be simplified to (see Csnaday, 1973) 

for short travel times; or, 

cr (t) z = 

for long travel times where 

= 

is an integral time scale and 

= 1 
t 

0 

00 J TR(-r)d 

0 

.2 2 
1 X z 

is the center of gravity of the autocorrelations 

tric similarity at short travel times, 

2 [L2] [i2 x2] 
[ 0 z ]m m z 

[cr~]p 
= 

[L2] 
p 

= 
[i2 

z 
x2] 

p 

or, 

[i ] = z m 

For similarity at long travel times 

2.8 

2.9 

2.10 

2.11 

2.12 

curve. Hence for geome-

2 .. 13 
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L2 2 [w' 2t (t-t1)] m [crz]m o m 
L2 - = 

[-;.-zt
0 
(t-t1)] [ cr;] P p p 

[i2] 
z m [t (t-t1)/u

2
] o m [Li2 

1\] z m = 
[t (t-t1)/u

2
] 

= 
[Li2 

1\] [i2] 
z p 0 p z p 

if it is assumed t << t, t /u = 1\ and t/u = L. Thus the turbulence length 
0 0 

scales must scale as the ratio of the model to prototype length scaling 

if (i ) z p 

L 
m 

L 
p 

A 
m 

= A 
p 

or, 

2.14 

An alternate way of evaluating the similarity requirement is by put-

ting 2.8 in spectral form or (Snyder, 1972) , 

J"' FL (n) 

2 
2 w'2t2 [sin 1rntl dn w' 2t 2I 2.15 cr = = 
z Tint J 

0 

where 

FL = Langrangian spectral function 

The quantity in brackets is a filter function the form of which can be 

seen in Pasquill (1974). In brief for n > t the filter function is very 

small and for n < l~t virtual unity. 

For geometric similarity of the plume the following must be true: 

L2 2 [w' 2t 2I] [L2i2] [cr z ]m m m z m = = = 
L2 2 

[w'
2

t
2
I] 

[L2i2] [crz]p p p z p 

or 

= 1 2.16 
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If [i ] = [i ] the requirement is I = I . For short travel times 
z m z p m p 

the filter function is essentially equal to one; hence, I = I = 1 and 
.m p 

the same similarity requirement as previously deduced for short travel 

times is obtained (equation 2.13). 

For long travel times the larger scales (smaller frequencies) of 

turbulence progressively dominate the dispersion process. If the spectra 

in the model and prototype are of a similar shape then similarity would 

be achieved. However for a given turbulent flow a decrease in Reynolds 

number (hence wind velocity) decreases the range (or energy) of the high 

frequency end of the spectrum. Fortunately, due to the nature of the 

filter function, the high frequency (small wavelength) components do not 

contribute significantly to the dispersion. There would be, however, some 

critical Reynolds number below which too much of the high frequency 

turbulence is lost. If a study is run with a Reynolds number in this 

range similarity may be impaired. 

The ambient flow field affects the plume trajectories and consequently 

similarity of this field between model and prototype is required. The 

mean flow field will become independent of Reynolds number if the flow is fully 

turbulent. The critical Reynolds number for this criteria to be met is 

based on the work of Nikuradse as summarized by Schlichting (1968) and 

Sutton (1953) and is given by 

(Re)k 
s 

or assuming k s 

= 

= 

k u* s 
') 

30 z 
0 

z u* 
= _o_ > 

') 

> 75. 

2,5 

In this relation ks is a uniform sand grain height and z
0 

is the 
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surface roughness factor. Re at point 50 (see Figure 3-1 for location) 
zo 

was estimated to be 18.4 by analyzing the velocity profile for neutral 

stability. 

The Rossby number Ro is a quantity which indicates the effect of 

the earth's rotation on the flow field. In the wind tunnel equal Rossby 

numbers between model and prototype cannot be achieved. The effect of 

the earth's rotation becomes significant if the distance scale is large. 

Snyder (1972) puts a conservative cutoff point at 5 km for diffusion 

studies. He states that for length scales above this value the Rossby 

number should be considered. For this particular study, the maximum range 

over which the plume is transported is less than 5 km in the horizontal 

and 1 km in the vertical. Hence, neglecting the earth's rotation effect 

is justified. 

When equal Richardson numbers are achieved, equality of the Eckert 

number between model and prototype cannot be attained. This is not a 

serious compromise since the Eckert number is equivalent to a Mach number 

squared. Consequently, the Eckert number is small compared to unity for 

laboratory and atmospheric flows. 

The scaling factors of the present study have been worked out J. C. 

Weil, Martin-Marietta Corporation after Hoult and Weil (1972). (For more 

similarity discussions one can refer to Weil (1979) regarding the present 

study.) A summary of the similarity requirements are as follows: 

1) Stack Reynolds number sifficiently high so that the plume is 

turbulent at the stack exit. 

2) The plume in the model is buoyancy dominated no further than 17.5 

em downwind of the stack which corresponds to 350 m for the proto-

type. 
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4) 

10 

SF where m and p denote model and prototype res-

pectively, SF is the scale factor and ~ is the 

buoyancy length 
2 u b gy s s 

= 
3 

u 
a 

scale defined by: 

Here u and u are the vertical speed of plume at stack exit s a 

andhorizontal wind speed respectively, bs stack diameter, g 

acceleration of gravity and y the fractional density difference 

at stack exit. 

Re > 
z 

2.5; Re 
0 

z 
0 

= 
u*z 

0 

5) Similar geometric dimensions (except stack radius) 

6) Equality of dimensionless boundary conditions 

7) Equal Richardson number Ri = g liT liz 
f (liu) 2 

Tables 2.1 and 2.2 present the stack parameters as worked out by Martin-

Marietta for two operating conditions, one representing conditions in 

October, the other in April. 
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3. EXPERIMENTAL PROGRAM - WESTVACO PAPER MILL 

3.1 Summary 

The objective of this study was to evaluate the transport and diffu­

sion of plumes released from the Westvaco Paper Mill for two stack configu­

rations: one configuration representing October 22, 1975 with three 

stacks operating and the second configuration representing April 1, 1976 

with four stacks operating. To meet this objective a 1:2000 scale model 

of the paper mill, the stacks and the surrounding terrain were built by 

Colorado State University according to plant description data and terrain 

contour maps supplied by Martin-Marietta Corporation and United States 

Geological Survey respectively. The wind tunnel tests were carried out 

for unstable, neutral and stable stratification. For each environmental 

condition, vertical profiles of velocity were measured at several loca­

tions. The location of vertical velocity and temperature profiles are 

given in Figure 3-1. Concentration measurements were conducted with each 

stack emitting a different tracer gas so that each source could be moni­

tored independently. Vertical and crosswind tracer concentration fields 

for each stack plume were mapped at 6 downwind cross-sections (line A to 

Fin Figure 3-1). 

3.2 Scale Models and Wind Tunnel 

• Topographic Scale Model 

An undistorted scale (1:2000) topographic model of the Westvaco Paper 

Mill (WPM) site and surrounding area was constructed by CSU. This model, 

designed for dispersion studies for west wind, represents an east-west 

strip 3,658 m wide and 7,350 m long centered on the town of Luke, Maryland. 

Construction of the topographic model entailed a two-step process. 

The first step involved constructing a styrofoam model out of 1.3 em thick 

styrofoam sheets (corresponds to a 26m full-scale contour interval). 
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Unites States Geological Survey maps were enlarged and used as patterns 

from which the styrofoam was cut. The roughness elements on the styro­

foam terrain model consisted of the 1.3 em contour interval steps. The 

second phase of construction entailed constructing a wood-ribbed frame. 

The frame had wood supports approximately every 30.5 em which were cut to 

conform with the terrain elevation. Next, thin aluminum foil was placed 

on the styrofoam model and molded in 30.5 em wide strips to fit the 

terrain contours as shown in Figure 3-2. Once a strip was molded it was 

placed onto the wood frame and fastened. This procedure was repeated 

until a 1.22 x 1.83 em section was complete. On the surface of the model 

0.3 em gravel was randomly placed to simulateforestvegetation. A picture 

of a completed section is shown in Figure 3-3. 

Holes were cut in the ribs at the bottom to allow for circulation of 

air underneath the aluminum topographic simulated surface. Next, fans 

were positioned underneath the aluminum surface to enhance the airflow 

beneath the model. This is also shown in Figure 3-3. This hollow plat­

form was then placed on the cooling plates that are permanently installed 

in the wind tunnel and the fans were activated to enhance the heat trans­

fer from the surface and thereby keep a fairly uniform surface temperature 

distribution along the aluminum topographic surface of the model. 

• Models of the Paper Mill Complex and Emission Sources 

A simplified plexiglass model of the power house at the same scale 

as the topographic model (1:2000) was constructed together with six emis­

sion sources adjacent to it. (1) Tall stack, (2) two boilers, (3) two 

recovery units, (4) lime kiln. The paper mill model and emission sources 

are depicted in Figure 3-4 and their location in Figure 3-1. The emission 

sources were operated in two combinations; a group of 4 sources represen­

ting conditions in October, and a group of 3 sources representing 
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conditions in April. These two combinations and the physical dimensions 

of the stacks, as well as the concentration of tracer gas emitted from 

each, are presented in Table 2.2. 

• Wind Tunnel 

The meteorological wind tunnel (MWT) shown in Figure 3-5 was used 

for this study. This wind tunneL especially designed to study atmospheric 

flow phenomena (Cermak, 1958; Plate and Cermak, 1963), incorporates special 

features such as an adjustable ceiling, a rotating turntable, temperature 

controlled boundary walls, and a long test section to permit adequate 

reproduction of micrometeorological behavior. Mean wind speeds of 0.1 

to 39.6 m/s in the MWT can be obtained. Boundary layer thicknesses up 

to 1.2 m can be developed naturally over the downstream 6.1 m of the MWT 

test section. Thermal stratification in the MWT is provided by the 

heating and cooling systems in the section passage in the test-section 

floor. 

For this study no vortex generators or boundary-layer trips were 

installed at the entrance since a very shallow boundary layer was desired. 

To develop the boundary layer a set of 12 Roll-Bond plates was used as 

a ramp at the beginning of the test section. A three-dimensional sketch 

of the tunnel configuration is shown in Figure 3-6. 

To run the tunnel for stable stratification, the Roll-Bond aluminum 

panels and the permanently installed cooling plates were connected to 

the facility refrigeration system and cooled until the required stability 

conditions were achieved. Other controls were used to adjust the free­

stream air (air entering the test section) temperature. During the runs 

with stably stratified flow, the fans which were under the terrain 

model were running to enhance the heat transfer from the model surface 

insuring that a stable boundary layer would be maintained. 
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3.3 Flow Visualization 

The purpose of this phase of the study was to visually assess the 

transport of the plumes released from the different stacks of the paper 

mill over the terrain downwind. The data collected consists of a series 

of photographs of the smoke emitted from the stacks at different stratifi­

cation conditions set in the tunnel. The photographic tests are numerated 

in Table 3.1 and presented in a supplement to this report. 

The smoke was produced by passing air through a container of titanium 

tetrachloride located outside the wind tunnel and transported through the 

tunnel wall by means of a tygon tube terminating at a stack. The plume 

was illuminated with high intensity lamps and a visible record was obtained 

by means of black and white photographs taken with a supergraphic camera 

(lens focal length 135 mm) and color slides taken with a Pentax camera 

(focal length SO mm). The shutter speed for the black and white photo­

graphs was 1/20 of a second and for the color slides 1/30 of a second. 

The black and white and color photographs were taken at an angle perpen­

dicular to the tunnel such that the field of view would show the plume 

being transported along the valley to the urban area east of the mill. A 

series of 16 mm motion pictures were taken of all tests. A Bolex movie 

camera was used with a speed of 24 frames per second. 

3.4 Velocity and Temperature Measurements 

Mean and turbulent velocity measurements were performed to 1) quan­

titatively assess the flow patterns over the simulated terrain, 2) monitor 

and set flow conditions, and 3) document the approach conditions in the 

wind tunnel. Temperature measurements were also taken so that the charac­

teristics of the thermal boundary layer could be obtained. Instrumenta­

tion used for this study included 1) one Thermo-Systems, Inc. (TSI) 1050 
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series anemometer, 2) a TSI Model 1210 hot-film sensor, 3) a Model 1800 

LV Datametric Linear Flow Meter and Probe, 4) a Matheson Linear Mass 

Flow Meter and Controller for velocity calibration, and 5) a Yellow Springs, 

Inc. Precision Thermistor and telethermometer. The instruments used for 

velocity and temperature measurements are shown in Figure 3-7. For the 

test done with stratified flow, detailed temperature measurements were 

required. The techniques used to obtain the velocity data with this 

assortment of equipment and the data processing techniques will now be 

discussed in more detail. 

• Hot-Film Anemometry -- Principle of Operation and Calibration 
Technique 

The transducer used for measuring velocities for this study was a 

Model 1210 hot-film sensor. The sensor consists of a platinum film on 

a single quartz fiber. The diameter of the sensor is 0.0025 em. The 

sensor has the capability of resolving one component of velocity in turbu-

lent flow fields. 

The basic theory of operation is based on the physical principle 

that the heat transfer from the wire equals the heat supplied to the wire 

by the anemometer or in equation form (see Hinze, 1975), 

= ntk (T - T ) Nu w g 3.1 

where 

I = current through wire 

k = heat conductivity of gas 

t = length of wire 

T = temperature of wire w 

T = temperature of gas g 

Nu = Nusselt number 
T - T 

' (!)) F(Re, Pr, Gr w g 
T g 
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Re ud 
= 

\) 
g 

Pr = 
Cpllg 

k g 

d3(T - T ) 
Gr 

g w g 
= 2 

\) T g g 

d = diameter of wire 

~ = operating resistance of wire 

For most wind-tunnel applications an empirical equation evolved by Kramers 

as reported in Hinze (1975) is adequate for representing Nu for a Reynolds 

number range 0.01 < Re < 1000, or 

Nu = 0.42°· 2 
+ 0.56 Pr0 · 33 Re0 · 5 . 

Free convection from the wire can be neglected for Re > 0.5 when 

GrPr < 10-4 . 

Alternately buoyancy may be neglected when 

3 Gr < Re . 

The temperature dependence of the electric resistance of the wire is 

assumed to follow the ensuing relation: 

1\i = 
2 R [1 + b1(T - T) + b2(T - T) ... ] 

0 w 0 w 0 

where b. are temperature coefficients. Normally the higher order terms 
1 

are neglected and 

Rw = R
0

[1 + b1(Tw- T
0
)] 

Substituting the appropriate relations yields the following equation: 

where 

I 2R 
w 

R - R w c 

= 

= 
n 

A + B(p u) c 

resistance of wire at calibration temperature 

3.2 
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Pc = density of air at calibration temperature 

A 
7T.!l.kf 

0.42(Pr)
0

· 2 
= 

biRo 

B 
1Tikf 

0.57(Pr)0.33(%) o.s. = 
biRo 

For this study A, B and n were obtained by calibrating the wire over a 

range of known velocities. Thereafter A, B and n were determined by a 

least-squares analysis. Since the wire is calibrated at fixed temperature 

and the wire will be placed in a stratified environment a method for 

correcting the voltage output of the wire was developed. At each measure-

ment point in the wind tunnel the ambient temperature and resistance of 

the wire were measured. The instantaneous velocity was then calculated 

using the inverse ofre~~::ion-3.121/~ 

T R - R A 
a w a 

u = T B 3.3 

where 

c 

T = the measured ambient temperature 
a 

R = the measured wire resistance at ambient temperature. a 

Calibration of the hot film was performed with the Matheson Linear 

Flow Meter (MLFR). A special flow chamber was attached to the MLFR with 

a specially constructed orifice which gave a uniform velocity profile upon 

exit. With this device velocities over the range of 0.09 to 2 m/s could 

be obtained. Accuracy of this system is quoted to be 1 percent of full-

scale range or ~ 0.02 m/s. A typical calibration curve is shown in Figure 

3-8. A calibration was performed at the beginning of each day's measure-

ment. 

After the wire was calibrated, the desired flow condition was set in 

the wind tunnel. The free-stream velocity was monitored with the Model 
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800 LV Datametric Flow Meter and Probe. Once the desired condition at 

the reference height was obtained the Datametric setting was recorded 

and used to monitor and set the tunnel conditions for all remaining tests. 

During all subsequent velocity measurements care was taken to ensure the 

Datametric probe reading remained constant. 

• Data Collection 

Velocity and temperature profiles were measured at various locations 

on the terrain. The manner of collecting the data was as follows: 1) 

the hot film was attached to a carriage along with a yellow spring thermis-

tor, 2) the bottom height of the profile was set to be 1.0 em, and 3) 

a vertical distribution of velocity and temperature was obtained using 

the vertically traversing mechanism which gave a voltage output correspon-

ding to the height of the wire and thermistor above the ground, 4) the 

signals from the hot film and potentiometer device indicating height were 

fed directly to a Hewlett-Packard Series 1000 Real Time Executive Data 

Acquisition System, 5) samples were stored digitally in the computer at 

a rate of 500 samples/second, and 6) the computer program converted each 

voltage into a velocity (m/s) using the equation 3.3. Also, input was 

the cold resistance and temperature at the level so that the appropriate 

correction as discussed above could be made. At this point the program 

computes several useful quantities using the following equations: 
N 

u = 1/N L 
i=l 

N 
-2 1 L u' = N-1 i=l 

u. 
1 

-2 
(u. - u) 

1 

where N is the number of velocities considered (typically a IS-second 

average was taken, hence 7500 samples were obtained). The mean velocity 
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and turbulence intensity at each measurement height were stored on a file 

in addition to being returned to the operator at the wind tunnel on a 

remote terminal. The temperature data were recorded by typing the indicated 

temperature from the Yellow Springs thermistor on the computer sheet 

at the remote terminal. To compute Richardson and Froude numbers a 

program had not been developed prior to conducting the test. Hence, this 

data were entered manually into the file for subsequent analysis. 

3.5 Gas Tracer Technique 

The purpose of this phase of the experimental study was to provide 

quantitative information on the transport and dispersion along the valley 

and at intermediate locations of the plume emitted from the paper mill. 

To meet this goal a comprehensive set of concentration measurements were 

taken. The data obtained included elevated samples taken through a 26 

point rake mounted on the wind tunnel traversing carriage and ground­

level samples also obtained using a rake. A photo of the vertical 

sampling rake is shown in Figure 3-9, distance between rake points in 

Figure 3-10 and a schematic of the ground-level sampling rake in Figure 

3-11. 

The test procedure consisted of: 1) setting the proper tunnel wind 

speed, 2) releasing a metered mixture of tracer gas of the required 

density from the stacks, 3) withdraw samples of air from the tunnel at 

the locations desired, and 4) analyze the samples with a flame-ioniza­

tion gas chromatograph (FIGC) . A photograph of the sampling system and 

gas chromatograph are shown in Figure 3-12. 

The procedure for analyzing air samples from the tunnel was as 

follows: 1) a 2 cc sample volume drawn from the wind tunnel is introduced 

into the flame ionization detector (FID), 2) the output from the elec­

trometer (in millivolts) is sent to the Fluid Dynamics and Diffusion 
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Laboratory (FDDL) dedicated minicomputer system, 3) the analog signal is 

converted to a digital record at a rate of 208 values per second which 

are then averaged in groups of 16, 4) a digital record is integrated 

and a tracer concentration determined by multiplying the integrated signal 

(mvs) times a calibration factor (ppm/mvs), 5) the ethane concentration 

is stored in the computer for subsequent use, and 6) a summary of the 

computer analysis (tracer concentration, peak height, integrated voltage, 

etc.) is printed out on the remote terminal at the wind tunnel. Prior to 

any data collection a tracer of known concentration was introduced into 

the FID to determine the calibration factor. This factor is input into 

the computer for use in converting the data. 

The FID operates on the principal that the electrical conductivity 

of a gas is directly proportional to the concentration of charged particles 

within the gas. The ions in this case are formed by the effluent gas being 

mixed in the GC with hydrogen and then burned in air. The ions and elec­

trons formed enter an electrode gap and decrease the gap resistance. The 

resulting voltage drop is amplified by an electrometer and fed to the 

FDDL computer. When no effluent gas is flowing, a carrier gas (nitrogen) 

flows through the FID. Due to certain impurities in the carrier some 

ions and electrons are formed creating a background voltage or zero shift. 

When the effluent gas enters the FID the voltage increases above this 

zero shift in proportion to the degree of ionization or correspondingly 

the amount of tracer gas present. Since the chromatograph used in this 

study features a temperature control on the flame and electrometer there 

is very low zero drift. In case of any zero drift the computer program 

which integrates the effluent peak also subtracts out the zero drift. 

In order to monitor the plumes of individual stacks, different gas tracers 
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wereused for each stack. The gas chromatograph attenuates each gas a 

different length of time thus enabling analysis of individual gases. In 

the present study, up to four tracer gases were used: methane, ethane, 

propane and buthane. 
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4. EXPERIMENTAL PROGRAM - GENERIC TESTS 

4.1 Summary 

Simulations of buoyant plume rise in neutral and stably stratified 

flows over a two-dimensional hill were conducted to test a mathematical 

plume model in the stratified wind tunnel. This tunnel was able to simu­

late the uniform (with height) velocity and density stratification far 

upstream of the hill that is the basis of the ambient flow model used in 

the plume calculations. In addition, it provided a low-turbulence environ­

ment so that the growth of the plume was due to the plume's own self­

generated turbulence. 

The model operating conditions are given in Table 4.1. A total of 

8 tests were conducted in the wind tunnel. The run numbers, ridge configu­

ration, Froude numbers, and release heights for each test are given in 

Table 4.1. 

All tests were conducted in a similar manner. A thin boundary layer 

was established over a flat tunnel floor and measurements of velocity 

and temperature were made directly upwind of the source. The profiles 

were analyzed to assess whether the desired Froude number had been achieved. 

Once the desired value was obtained numerous velocity and temperature 

profiles were made along the center of the test section with a Gaussian 

shaped ridge in place. 

After completing the velocity measurements a metered quantity of 

buoyant gas was allowed to flow from a stack at the required speed. 

Vertical and horizontal distributions of the resulting plume were obtained 

at 6 and 4 locations respectively, along the centerline of the tunnel. 

To qualitatively document the flow pattern the plume was made visible 

by passing the gas mixture through titanium tetrachloride prior to emis­

sion from the release stack. Still (color and black and white) pictures 
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of the tests which are mentioned in Table 4.1 were obtained. 

A more detailed description of every facet of the study will now 

be given. 

4.2 Wind Tunnel and Scale Model 

The stratified wind tunnel, which is shown in Figure 4-1, is a low-

speed, open-circuit tunnel with a 0.5 m x 0.6 m cross-section and a 4.6 rn-

long test section. Mean wind speeds attainable range from approximately 

0.1 m/sec to 2 rn/sec. A stable density gradient is created at the tunnel 

inlet by passing the flow through a vertical array of horizontal, parallel, 

electrically heated plates, which establishes a temperature gradient. 

Since the power dissipated in each plate is controlled separately, the 

temperature profile shape may be varied. The temperature profile is main-

tained along the tunnel by electrically heated plates on the ceiling and 

by cooled water panels on the floor. The maximum temperature gradient 

attained during these tests was 0.6° C/crn. Other details of the tunnel 

can be found in Yamada and Meroney (1974). 

A Gaussian-shaped ridge, shown in Figure 4-2, was used in the experi-

rnents with a profile 

z = h exp g 

z (x) g given by: 

- {2:~) 
where h is the maximum hill height, W the hill width, and x the 

distance from the ridge peak. This shape was chosen to minimize flow 

separation on the down-stream side of the hill. The model was constructed 

of lucite with width and maximum height both equal to 6 ern. The hill could 

be moved freely along the tunnel axis to vary its distance from the stack. 

The model stacks which are shown in Figure 4-3 were located upstream 

of the ridge. They were made of brass and were 1 or 3 ern high. A stack 
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Reynolds number of less than 300 was required for these tests because 

of the low speeds used in the tunnel (10 em/sec to 21 em/sec) and at stack 

exit. From the work of Hewett et al (1971), it was found that a fully 

turbulent plume could be obtained with a stack Reynolds number of 150 

provided that the flow was tripped in the stack. Preliminary experiments 

were conducted using a circular disc with a V notch in it which was 

inserted in each stack at ground level to promote turbulence. This alone 

did not work satisfactorily. Consequently a rubber balloon with several 

small holes in it was placed over the very bottom of the stack. This 

method did not work either due to rapid deterioration of the rubber. The 

method which was finally adopted was to place a washer type trip at the 

bottom of each stack which extended below ground level (underneath the 

tunnel). The circular disc with a V notch in it was still in each 

stack at ground level. 

The stack operating conditions were designed to satisfy the Reynolds 

number (150), to provide for a small distance x' (8 em or 14 em), and c 

to keep the plume rise as small as possible (on the order of the ridge 

height) at the ridge peak. Consequently, a compromise was necessary on 

the tunnel wind speed since high speeds produced low plume rise but large 

values of x'. The same stack exit conditions, except for height, were c 

used in all tests. The density defect in the plume was achieved with a 

helium/nitrogen mixture; the helium was also used to trace the plume. 

The experiments were conducted for three different stability conditions: 

Fh = 1.31, 3.47 and oo, where the lowest Fh was the smallest value attain­

able in the tunnel. A summary of the test conditions is given in Table 

4.1. 

4.3 Flow Visualization 

The purpose of this phase of study is to visually assess the transport 
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of the plumes released from the model stacks. The data collected consist 

of a series of photographs of the smoke emitted from the stacks for the 

different tests enumerated in Table 4.1. 

The smoke was produced by passing source gas through a container of 

titanium tetrachloride located outside the wind tunnel and transported 

through the tunnel wall by means of a tygon tube terminating at the stack 

inlets. The plume was illuminated with high intensity lamps and a visible 

record was obtained by means of black and white photographs taken with a 

Graflex supergraphic camera (lens focal length 90 mm) and color slides 

taken with a Canon Fl camera (focal length 28 and 55 mm). The shutter 

speed for the black and white photographs was 1/30, 1/50 and 1/8 of a 

second and for the color slides 1/25 and 1/5 of a second. The black and 

white and color photographs were taken at an angle perpendicular to the 

tunnel such that the field of view extended from the stack to approximately 

91.44 em in the model downwind. 

4.4 Gas Tracer Technique 

The purpose of this phase of the experimental study is to provide 

quantitative information on the transport and dispersion of the plume 

emitted from the model stacks. To meet this goal a comprehensive set of 

concentration measurements was taken. The data obtained included an 

array of samples along the center of the tunnel in the vertical direction 

and a horizontal array of samples elevated above the ground at the height 

of maximum concentration in the vertical. Two sampling rakes, shown in 

Figure 4-4, one with 25 tubes in the vertical and one with a horizontal 

array were used to obtain vertical and horizontal distributions of the 

plume. 

The test procedure consisted of: 1) setting the proper tunnel wind 

speed and temperature, 2) releasing a metered mixture of source gas (helium 
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and nitrogen) of the required density from the model stacks, 3) with­

draw samples of air from the tunnel at the locations designated, and 4) 

analyze the samples with a thermal conductivity gas chromatograph (TCGC). 

Concentrations of the tracer gas (He) were determined by using the TCGC. 

The TCGC was modified so that continuous sample analysis was possible. 

The flow rate through the TCGC was maintained at 27.5 cc/min and the car­

rier gas was ambient air. The samples were drawn into the TCGC over a 

30 second (approximate) time. 

The system used for drawing air samples from the tunnel worked in 

the following manner. Air samples were drawn from the wind tunnel directly 

through a Carle Model Gas Chromatograph by a Doerr vacuum pump. The 

vacuum pump was connected to a holding tank to help stabilize the draw 

rate. A Brooks flowrator was used to monitor the rate of flow through 

the GC and a Veriflo Series SC440 flow controller was used to regulate 

the actual flow rate. 

The procedure for analyzing air samples from the tunnel was as follows: 

1) The TCGC intake tube was hooked to one of the 26 sample tubes 

exiting from the roof of the tunnel. 

2) A stop watch was used to monitor an approximately 30 second 

sample period. 

3) An average value was recorded from the Hewlett Packard Model 

3440A Digital Voltmeter output over the sample period. 

4) The TCGC intake tube was disconnected and reconnected to a back­

ground tube in the tunnel allowing the TCGC to come back to base 

level before drawing in the next sample. 

5) A H-P Moseley 680 strip chart recorder was also used to record 

the results of the gas concentration measurements. 
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The TCGC detector is based on the principle that a hot body will lose 

heat at a rate which is dependent upon the composition of the surrounding 

gas (McNair and Bonelli, 1969). The gas concentrations are detected by 

measuring changes in the resistance of a heated thermistor which has a 

constant current flowing through it. When ambient tunnel air flows through 

the detector, the resistance remains essentially constant. When air mixed 

with various percentages of helium flows through, the heat transfer from 

the thermistor changes as does the resistance. If various known concen-

trations of helium in the air are run through the analyzer and the voltage 

output due to maintaining a constant resistance is recorded, a calibration 

of the analyzer is obtained. Figure 4-5 shows a calibration curve giving 

ppm helium versus TCGC response in millivolts. Since the calibration 

was nearly linear, 100 percent helium was used to record changes in the 

calibration curve during the course of the study. 

The lower limit of measurement is imposed by the instrument sensiti-

vity (- 30 ppm for He) and the background concentrations of helium in the 

air within the wind tunnel (< 30 ppm). Background concentrations were 

subtracted from all measurements and were assumed to be the values at the 

extreme edge of the plume on each horizontal or vertical array. 

4.5 Velocity and Temperature Measurements 

Uniform velocity profiles (except for thin boundary layers) for the 

neutral stability and Ph = 3.47 case were established by placing a honey­

comb (2 ft x 2 ft x 1~ in. with ~ in. diameter holes) mesh in the tunnel 

cross-section about 10 em upwind of the stack. For Fh = 1.31, the honey­

comb was removed because it created wavelike disturbances that strongly 

affected the plume. Such disturbances are created by any obstacle in 

the tunnel when the tunnel Froude number, F = ~ Fh is less than 1 
H H , ~ 
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(Yih, 1965), as it was for the latter case. The velocity profile for the 

tests at Fh = 1.31 was not uniform (even without the hill in place) and 

exhibited a low-level maximum (13.7 em/sec at z = 6 em) that was about 25 

percent greater than the mean speed within the range 0 < x <6 em. (The 

average speed over the whole profile was 8.9 em/sec.) 

The tests for the intermediate stability were originally to be con-

ducted at Fh = 2, which was close to the point where the flow field near 

the hill would begin to be affected by the stable stratification (Hunt 

et al, 1978). However, the tests at Fh = 2 could not be conducted with 

the honeycomb in place because F was less than 1 . 
H 1T 

We preferred to 

conduct tests at the intermediate stability with a uniform velocity 

profile rather than at the stronger stability (Fh = 2). As expected, 

results from the Fh = 3.47 tests were not much different from those under 

neutral conditions. 

Vertical profiles of velocity and temperature were measured without 

the hill to determine the free stream velocity and temperature distribu-

tion far upstream of it. Then, with the hill in place, profiles were 

obtained at seven locations along the tunnel centerline, both ahead of 

and behind the hill. Six of these locations corresponded to distances 

where the plume concentrations were measured. The velocity measurements 

were obtained with a Datametrics probe (Datametrics Linear Flow Meter, 

Model 800 LV) that was accurate to within 1 em/sec down to 2 em/sec. It 

is shown in Figure 4-6. Temperature was measured with a Yellow Springs, 

Inc Precision Thermistor and a YSI Tele-Thermometer (Model 42SC) as shown 

in Figures 4-6 and 4-7. 

The Datametrics probe works in the following manner. Two stainless 

steel wires are mounted on needle supports and exposed to the flow. One 

is called the "hot" filament and the other the "cold" filament. The Model 
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800 LV circuit automatically maintains enough electrical current in the 

hot filament to keep its operating temperature higher than the absolute 

temperature of the cold filament by a fixed ratio (about 1.3), resulting 

in a hot-wire temperature about 150° F above the cold wire. When the 

flow rate is zero, the voltage is zero at the output receptacle. When 

the flow rate increases, the electrical current required to keep the hot 

filament hot automatically increases. This increase causes a voltage 

increase at the output receptacle. A built-in linearizer circuit is 

adjusted at the factory to assure that the output voltage is linearly 

proportioned to flow rate (Datametrics ITE Imperial Corp, 1973). 
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5. EXPERIMENTAL RESULTS - WESTVACO PAPER MILL 

5.1 Visualization 

The purpose of this phase of study is to visually assess the trans­

port of the plumes released from different stack configurations over 

the terrain around the Westvaco pulp mill. During the experiments, the 

stack gas mixture was passed through titanium tetrachloride to make the 

model plumes visible. 

Black and white photographs, color slides and movies of the plumes 

were made of all tests. Table 3.1 is the key to the photographs for 

different runs and also shows which stack configuration was operating 

for each case. Figures 5-l and 5-7 show a visualization of the plumes 

for different stack configurations and different meteorological conditions. 

In all cases the wind is coming from the west. 

5.2 Velocity and Temperature Measurements 

Velocity and temperature measurements were obtained to 1) estab­

lish the correct operating speeds and temperature in the tunnel, 2) 

assess the representativeness of the wind tunnel velocity and temperature 

profiles in comparison to those observed in the atmosphere and 3) docu­

ment the flow conditions in the wind tunnel. 

Vertical profiles of wind speed and temperature were measured at 

points 50, 53 and E (which are shown in Figure 3-1) and at the approach 

to the model. At each location velocity and temperature profiles were 

obtained for neutral, stable and unstable conditions. Wind speed was 

measured with a single film hot-wire anemometer as discussed in Section 

3. 

Average speed (30-second average) and temperature were obtained at 

10 altitudes (1 em to 50 em) at the designated locations. For all 

stability conditions, the tunnel wind speed was adjusted to the desired 
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value at the reference location (point SO, z = 9 em) and simultaneously 

measured by a Datametrics flowmeter just ahead of the model, at a height 

of about 65 em. The Datameterics meter setting at the correct reference 

speed was then used to monitor the tunnel speed during subsequent concen-

tration measurements and velocity profile measurements. The stability 

was adjusted by the cooling (or heating) of the model surface and heating 

(or cooling) the free stream air. 

The velocity and temperature measurements are presented in tabular 

form in Appendix A. In the tables z is the elevation from the local 

ground, u and u' are the mean velocity and its root-mean-square value 

respectively and i is the turbulent intensity defined by 

i (%) 
u' 
u 

100 0 5.1 = - X 

The temperature T was measured at the same elevation as the velocity. 

The last columns in each table contain the Richardson number and 

matching height z 0 The Richardson number is defined by m 

Ri (z) = £ (~;) 
T 

l~~r 
5.2 

or put in finite different form 

Ri (z) £ (~;) 
= T 

(~~r 
5.3 

In the wind tunnel Ri(z) is computed using Equation 5.3, where 

~z = z2 - z1 where z2 and z1 are the top and bottom points where the 

velocity and temperature are measured in adjacent layers, ~T is the tern-

perature difference between the level ~z, ~u is the speed difference 

between the level ~z and T is the average temperature over ~z. 

To determine which height the value of Ri(z) corresponds, the 
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matching height is computed. The matching height, zm, is defined as 

au that point where - = az assuming a log-linear velocity profile (i.e. 

au 
az = ku* 

) . z Equating the difference and partial derivatives gives 

(z2 - zl) 
z = z = m z2 

£n 
zl 

Hence all Ri values computed between subsequent layers z1 and z
2 

correspond to the height z . m 

The measured speeds at the reference location were within 15% of 

the design speed (33 em/sec). The free stream speed, measured about 65 

em above the model, was checked for uniformity among the different 

measurement sites (points 50, 53, E and approach) for a given stability 

condition. In the neutral and stable tests, the free stream speeds at 

the different locations were within a few percent of one another. But, 

in the unstable tests, the free stream speed was 30% and 43% greater 

in the approach and at point 53, respectively, than at points 50 

and E. Measurements were made on different days, so an improper setting 

on the Datametrics probe could explain this discrepancy. The higher 

speeds at point 53 and the approach were found after the model was 

already taken out of the tunnel and there was not the possibility of 

repeating the tests. 

5.3 Concentration 

The purpose of this phase of the study was to quantify the magnitude 

of the so2 concentration downwind of the Luke Paper Mill and the effect 

of the complex terrain on the concentration distribution. 

The gas flow rate from each stack was controlled by a separate flow 

meter which was calibrated with a soap bubble meter and the test gas mix-

ture for that stack. To determine model plume dispersion, gas samples 
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were withdrawn from the surface of the model. The ground-level samples 

were collected from a horizontal rake of vertically suspended brass tubes 

which is shown in Figure 3-11. The rake consisted of 26 tubes, but only 

14 were used at each cross-section. Tubes were one diameter (0.16 em) 

above the model surface, and the opposite end of each tube was connected 

to a sampling pump manifold by tygon tubing. Depending on the spread of 

the plume at each cross-section downwind of the stack the number of 

sampling tubes used varied. Sampling time ranged from 45 sec to 60 sec. 

The downwind distances of the sampling rake are shown in Figure 3-1. 

Lines A, B and C were used to map out the concentration distribu­

tion along the road West Virginia Old Route 46, on the west side of the 

hill for comparison to field data. Lines D, E, F and L were used to 

obtain concentration data at points on the hill. Surface samples were 

also obtained along Maryland Route 135, behind the hill. 

To determine plume height and vertical dispersion in the elevated 

plume, elevated gas samples were collected on lines C, D, E, F and L 

which are shown in Figure 3-1. The center of the elevated sampling rake 

in the crosswind direction was placed at the position of the maximum sur­

face concentration. The gas samples withdrawn from the tunnel were 

analyzed with a Flame Ionization Gas Chromatograph. 

Concentration measurements were conducted for October 22, 1975 

when the short boiler stacks were operating, and for April 1, 1976 when 

the tall stack was operating. The lime-kiln and recovery units were 

operating on both dates and also were modeled in the tests. On both 

days, the wind was from the west and carried the plumes across the 

prominent hill to the east of the plant. Dispersion was simulated for 

unstable conditions, to match those conditions in the field, and also 

for neutral and stable conditions for comparison. For the short stack 
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configurations, four stacks were operating while for the tall stack 

configuration, three stacks were operating. The boiler and recovery 

unit stacks were located on or near the boiler house. The Lime Kiln was 

located 10 em (in the tunnel) south of the boiler house. 

The density defect in each model plume was achieved with a gas mix­

ture consisting of helium, nitrogen and a hydrocarbon. A different hydro­

carbon was used in each stack so that the downwind concentration due to 

a particular stack could be uniquely determined when all stacks were 

operating simultaneously. 

The similarity parameters and source conditions for the tests are 

given in Tables 2.1 and 2.2. Concentration measurements are presented 

in Appendix B. This appendix has two parts. B-1 contains the data 

tabulation key and sample coordinates. B-2 contains the concentration 

measurements. The details concerning both parts will be presented. 

Table B.2 is the key to tabulated concentration data. The fourth 

column in this table is the location of lines along which concentrations 

were measured. The fifth column contains the lines on which the center 

of the elevated sampling rake is situated. Both lines are shown in 

Figure S-8. Table B.3 contains the sampling locations along Highway 135. 

These locations are shown in Figure S-8. The x-coordinates of sample 

locations along lines A, B, C, D, E, F and L and y-coordinates of surface 

sample locations along lines A to Z are enumerated in Table B.4. The 

location of all the lines are shown in Figure S-8. Tables B.S through 

B.20 contain the y-z coordinates for the vertical rake centered at 

crossing points of lines A through L with lines G through Z perpendicular 

to the first set of lines. Explanation for interpretation of the first 

column is given in Table B.l. 
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The second part of Appendix B contains the concentration measurements. 

There are 36 runs in this part. Each run contains several units. The 

common factors for different units are stability condition, stack configu-

ration, sample type and the center of sampling rake. Each concentration 

data sheet in Appendix B-2 consists of five columns. The first column is 

the location of surface sample (two letters) or elevated sample (a letter 

and a number) which are explained in Table B.l, the second column contains 

the integrated signal from the gas chromatograph (RAW DATA), the third 

column contains the non-dimensional concentration coefficient (K), the 

fourth column is the model dilution factor (D ) and the prototype dilu­
o 

tion factor is in column five. 

The formulas and the definitions used to present the concentration 

measurements follow. The definition for the model dilution factor D is 

where 

(D)m = (gJ m 

(D) = model dilution factor (fourth column in Appendix B-2) m 

c = tracer gas concentration [ (l - 1BG)CF]i 

c = tracer gas source strength in ppm 
0 

1 = integrated value of sample for tracer 

1BG = integrated value of background sample 

CF. = calibration factor for tracer i 
1 

i (Raw Data) 

TI1e calibration factor was obtained by introducing a known quantity, Cs~ 

of propane in the HPGC and recording the integrated value, 1 , in ~v-s. s 

The CF. value for propane is then 
1 

CF = p 

Cs (ppm) 

1s (llv-s) 
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For the other tracers, the calibration factor was obtained by multiplying 

by the ratio of molecular weights as follows: 

where 

CF. 
1 

= CF p 

m 
* _E.. 

m. 
1 

m = molecular weight of propane (44 g) p 

m. 
1 

= molecular weight of i; i = 1, methane (16 g); 
i = 2, ethane (30 g); i = 3, butane (58 g). 

Calibrations were obtained at the beginning and end of each measurement 

period. 

A dimensionless concentration K is defined as 

5.2 

Equation 5.2 shows the form that the data in column three of Appendix B-2 

are presented. Here V is the volume flow of pollutant at stack exit 

and u and h are reference velocity and height. 
r r 

The prototype dilution, D , 
p 

factor (fifth column in Appendix B-2) 

is then defined 

At the end of each run series is a table consisting of the summation of 

the prototype dilution factor for the common locations for each unit. 

For more clarification of Appendix B, let us consider an example. Pick 

Run number 20 from Table B.2. For this run the stability isS, (stable), 

stack configuration 0, (October, 1975 case), sample type is E (elevated) 

and the concentration measurements are obtained along line F (see Figure 

S-8). The elevated sampling rake is centered at the intersection of line 

F and line 0 also as shown in Figure S-8. Now turn to Table B.l6. This 
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table contains the y-z coordinates for the vertical sampler centered at 

point 0 on line F. These coordinates correspond to concentration data 

for Run 20, Units 1~ 3, 4 and 6. 
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6. EXPERI~ffiNTAL RESULTS - GENERIC TEST 

6.1 Visualization 

The purpose of this part of the study was to visually assess the 

transport of the plumes released from two different stack configurations 

over a Gaussian hill in the stratified wind tunnel. The stack gas mixture 

was passed through titanium tetrachloride to make the model plume visible. 

Black and white photographs, color slides and movies of the plumes were 

made for all cases of study. There were 8 different runs and the charac­

teristics of each run are given in Table 4.1. Figures 6-1 to 6-4 show 

plumes over the two-dimensional Gaussian hill for two different stack 

heights (1 em or 3 em), three different meteorological conditions 

(Fh = 1.31 or 3.47 or 00) and two stack distances upwind of the hill. 

6.2 Velocity Measurements 

Velocity and temperature measurements were obtained to 1) establish 

the correct operating speeds and temperature in the stratified wind tunnel 

in accordance with the test plan requirements and 2) document the flow 

conditions in the wind tunnel to compare them with a mathematical model. 

Velocity and temperature measurements were obtained without the hill to 

determine the free stream velocity and temperature distribution far up­

stream. Then, with the hill in place, profiles were obtained at seven 

locations along the tunnel centerline. The velocity and temperature 

measurements were obtained for different stability conditions represented 

by Fh = 1.31, 3.47 and oo where the lowest Fh was the smallest value 

obtainable in the tunnel. 

The velocity and temperature results are presented in tabular 

form in Appendix C. Each table contains the average velocity, root-mean­

square value and temperature measurements at 8 or 9 altitudes (1 em to 28 em) 
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at the designated location in the wind tunnel. For the neutral cases the 

temperature is the room temperature. 

6.3 Concentration 

The purpose of this part of the study was to obtain concentration 

measurements under idealized flow conditions (uniform upstream velocity 

and density stratification) over a two dimensional obstacle to compare the 

results with the predictions of a mathematical model developed by Weil (1979). 

A Gaussian hill was chosen to minimize flow separation on the downstream 

side of the hill. The model was constructed of lucite with a width and 

maximum height both equal to 6 em. The hill could be moved freely along 

the tunnel to vary its distance from the stack. 

The stack operating conditions were designed to satisfy the Reynolds 

number criteria (Re > 150), to provide for a small distance x' of about c 

8 or 14 em, and to keep the plume rise on the order of the hill height 

at the top of the hill. A compromise was necessary on the tunnel wind 

speed since high velocities produced low plume rise but large values of x' . 
c 

The density defect in the plume was achieved with a helium/nitrogen 

mixture. The helium was also used to trace the plume. The measurements 

were conducted for stability conditions Fh = 1.31, 3.47 and oo, where the 

lowest Fh was the smallest value obtainable in the tunnel. Test conditions 

are given in Table 4.1. 

Vertical concentration measurements were obtained at six locations 

along the centerline of the tunnel to determine plume height and width. 

At the height of the maximum concentration crosswind concentration measure-

ments were obtained to determine crosswind width. The downwind location 

of these measurements are given in Table 4.1. 

The gas samples were withdrawn from a rake of tubes through tygon 

tubing to a thermal conductivity gas chromatograph. Two different rakes 
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were used: one for vertical concentration measurements and another for 

ground-level concentration measurements. These rakes are shown in Figure 

4-4. Figure 6-5 shows the vertical sampling rake at the time of sampling. 

The concentration measurement results are presented in Appendix n. 

This Appendix contains 8 runs, and each run contains vertical and hori-

zontal measurements. Horizontal measurements are at the level of maximum 

vertical measurement. The x, y and z coordinates of each concentration 

measurement are given along with the measured data in the form C/C where 
0 

C is the measured helium concentration and C is the helium source 
0 

strength at stack exit. 
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Figure 3-2. Picture Showing Technique for Constructing Aluminum Shell Model. 
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Figure 3-3. Pictures of Wood Frame and Attached Fans 
to which the Aluminum Sheets were Fixed 
that Conform with the Topography. 
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Figure 3-4. The Paper Mill Scale Model and 
Its Emission Sources. 
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Figure 3-7. The Instruments used fOr Velocity and 
Temperature Measurements. 
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Figure 3-9. Sampling Rake used to Obtain 
Elevated Tracer Gas Samples. 
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Figure 3-12. Photograph of Flame Ionization Gas 
Chromatograph and Gas Sampling System. 



54 

Figure 4-1. Two Views of the Stratified Wind Tunnel 
That was used for the Generic Tests. 

a) 

b) 
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Figure 4-2. The Gaussian-Shaped Ridge used in the 
Stratified Wind Tunnel. 
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Figure 4-3. Two Views of the Model Stacks used in 
the Stratified Wind Tunnel (Notice the 
washer type trip at the bottom of each 
stack). 

a) 

b) 
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Figure 4-4. a) Horizontal Sampling Rake 
b) Vertical Sampling Rake used for the 

Generic Tests 

a) 

b) 
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Figure 4-6. Datametrics Probe (Model 800 LV) 
with Two Stainless Steel Wires 
used for Velocity Measurements 
and the Precision Thermistor used 
for Temperature Measurements. 
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Figure 4-7. Picture of Vertical Temperature Rake with 
YSI Thermistors installed at Various 
Elevations and the Datametrics Velocity 
Probe mounted on the Vertical Traverse. 
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Figure 5-l. Plume Visualization of Beiler 25 for 
Neutral Condition - October 22, 1975 
Test, a) side view b) top view. 

a) 

b) 
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Figure 5-2. Plume Visualization of Boilers 24 and 25 
and Recovery Unit 2 for Neutral Condition 
- October 22, 1975 Test, a) side view, 
b) top view. 

a) 

b) 
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Figure S-3. Plume Visualization of Tall Stack for 
Neutral Condition - April 1, 1976 Test, 
a) side view, b) top view. 

a) 

b) 
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Figure S-4. Plume Visualization of Tall Stack for 
Stable Condition -April 1, 1976 Test, 
a) side view, b) top view. 

a) 

b) 
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Figure 5-5. Plume Visualization of Lime Kiln, Boilers 
24 & 25 and Recovery Unit 2 for Stable 
Condition - October 22, 1975 Test, 
a) side view, b) top view. 

a) 

b) 
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Figure S-6. Plume Visualization of Bailer 24 for 
Unstable Condition - October 22, 1975 
Test, a) side view, b) top view. 

b) 
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Figure 5-7. Plume Visualization of Tall Stack for 
Unstable Condition - April 1, 1976 Test, 
a) side view, b) top view. 

a) 

b) 
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Figure S-8. Map showing Location of Reference Lines 
for Ground-Level an~ Aerial Sampling. 
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Run: 1 

Run: 2 

Figure 6-1. Visualization of Plume for Ph= 1.33 from 
Wind Tunnel Simulation of Buoyant Plume in 
Flow Over a Two-Dimensional Gaussian Hill 
for Run 1 -- h = 1 em and Run 2 -- h = 3 em. s s 
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Run: 4 

Run: 5 

Figure 6-2. Plume Visualization for Fh = 3.47 from 
Wind Tunnel Simulation of Buoyant Plume in 
Flow Over a Two-Dimensional Gaussian Hill 
for Run 4 -- h = 1 em and Run 5 -- h = 3 em. s s 
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Run: 6 

Run: 7 

Figure 6-3. Plume Visualization from Wind Tunnel 
Simulation of Buoyant Plume in Flow Over 
a Two~Dimensional Gaussian Hill for Run 6 
(Fh = 3.47, hs = 1 em, x' ridge= SO em) 

and Run 7 (Fh = oo, hs = lem, x' ridge= 19 em). 



72 

Run: 8 

Run: 9 

Figure 6-4. Plume Visualization for Fh = oo from Wind 
Tunnel Simulation of Buoyant Plume in Flow 
Over a Two-Dimensional Gaussian Hill for 
Run 8 -~ h = 3cm and Run 9 -- h = 1 em. s s 
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Figure 6-5. Photograph Showing the Method used for 
Obtaining Vertical Concentration Distribu­
tions. 



Table 2.1. Similarity Parameters and source Conditions 
for the Model - Westvaco Paper Mill Tests 

Unit Number Source 

October April 
1975 1976 

1 R2 

3 B24 

4 B25 

6 LK 

11 R3 

12 TS 

13 LK 

R2 = Recovery Unit 2 
R3 = Recovery Unit 3 
B24 = Boiler 24 
B25 = Boiler 25 
TS = Tall Stack 
LK = Lime Kiln 

y Rem us vim 

em/sec cc/min 

0.127 260 67.9 1137 

0.620 360 144.8 1070 

0.390 330 65.9 1958 

0.210 123 45.5 337 

0.270 230 45.3 1346 

0.270 330 54.6 2332 

0.210 70 43.4 158 

Rm Fr 

2.06 7.6 

4.40 13.2 

2.00 5.3 

1.40 7.1 
-..l 

""' 1.37 4.4 

1.70 4.9 

1.30 8.1 



Table 2.2. Model and Prototype Source Conditions for Westvaco 
Paper Mill Tests. 

Unit Number 
Source* 

oct. Apr. 

1 R2 

3 B24 

4 B25 

6 LK 

11 R3 

12 TS 

13 LK 

*R2 = Recovery Unit 2 
R3 = Recovery Unit 3 
B24 = Boiler 24 
B25 = Boiler 25 
TS = Tall Stack 
LK = Lime Kiln 

Height 
(m) 

0.030 

0.026 

0.032 

0.014 

0.034 

0.092 

0.014 

Model Prototype 
Radius Cone. @ Tracer Gas Height Radius Cone. @ 

(m) Stack (m) (m) Stack 
(ppm~ (ppm) 
x10-

0.0030 7.3 methane 61 1.3** 150 

0.0020 13.8 ethane 52 1.1 1087 

0.0037 5.0 propane 64 1.5 1820 

0.0019 3.8 buthane 28 0.9 150 

0.0038 7.3 methane 68 1.6 150 

0.0050 5.0 ethane 183 2.5 1417 

0.0014 3.8 propane 28 0.9 150 

**Equivalent diameter of single stack that would maintain 
exit velocity of actual multiple stacks of prototype. 

'"-J 
V1 
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Table 3.1. Photo Key for Westvaco Paper Mill Tests 

(Photo 
Run #) (Actual) 
TITLE RUN# SOURCE STACK SERIES COND. 

1 1 6 L.K. Oct. N. 

2 1 4 B25 Oct. N. 
3 1 1, 3, 4 R2, B24, B25 Oct. N. 

4 2 2 T .S. Apr. N. 

5 6 2 T.S. Apr. St. 

SA 6 1, 2, 6 R3, T .S., L.K. Apr. St. 

6 5 6 L.K. Oct. St. 

7 5 4 B25 Oct. St. 

8 5 1, 3, 4 R2, B24, B25 Oct. St. 

BA 5 1, 3, 4, 6 R2, B24, B25, L.K. Oct. St. 

9 3 1, 3, 4, 6 R2, B24, B25, L.K. Oct. Unst. 

9A 3 3 B24 Oct. Unst. 

10 3 6 L.K. Oct. Unst. 

11 3 4 B25 Oct. Unst. 

12 4 2 T.S. Apr. Unst. 

12A 4 1, 2, 6 R3, T .S., L.K. Apr. Unst. 

KEY: 
STACK SOURCE 

L.K. = Lime Kiln 6 

T.S. = Tall Stack 2 

R2 = Recovery Unit 2 1 

R3 = Recovery Unit 3 1 

B24 = Boiler 24 3 

B25 = Boiler 25 4 

N. = Neutral 

St. = Stable 

Unst. = Unstable 
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Table 4.1. Test Conditions for Buoyant Plume in Flow Over Two-
Dimensional Gaussian Hill 

dT h x' ~ Test Fh dZ R Fr s ridge 

(°C/cm) (em) (em) (em/sec) 

1 1.31 0.59 6.8 12.6 1 19 10.8 

2 1.31 0.59 6.8 12.6 3 19 10.8 

4 3.47 0.28 3.6 12.6 1 19 20.2 

5 3.47 0.28 3.6 12.6 3 19 20.2 

6 3.47 0.28 3.6 12.6 1 50 20.2 

7 00 0 5.9 12.6 1 19 12.4 

8 00 0 5.9 12.6 3 19 12.4 

9 00 0 3.5 12.6 1 19 21.0 

Notes: 

1) Vertical concentration profiles at 

x' = 5, 10, 15, 19, 23, 28 em for x' ridge = 19 em 

x' = 5, 20, 41, 46, 50, 54 em for x' ridge = 50 em 

2) Horizontal concentrations profiles through centerline at 

x' = 5, 10, 19, 28 em for x' ridge = 19 em 

x' = 5, 20, 46, 54 em for x' ridge = 50 em 

3) Vertical profiles of velocity at same distances as in 1) and 

also at x' = 0 

4) Stack radius = 0.159 em; y = 0.218 
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APPENDIX A 

TABULATION OF VELOCITY AND TEMPERATURE 

MEASUREMENTS 
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Approach Flow Neutral Atmosphere 

z u ·L1rms i Zm 
em m/s m/s % em 

1.00 0.22 0.05 23.92 

1.25 

1.54 0.26 0.05 20.23 

1.93 

2.38 0.30 0.04 13.79 

3.44 

4.77 0.32 0.04 12.49 

6.95 

9.71 0.39 0.04 9.36 

12.06 

14.76 0.43 0.03 7.47 

17.12 

19.73 0.45 0.02 3.84 

23.98 

28.81 0.47 0.01 1.92 

33.76 

39.25 0.48 0.01 1.62 
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Point 50 Neutral Atmosphere 

-
z u u i Zm rms 

em m/s m/s % em 

1.00 0.13 0.04 32.36 

1.21 

1.45 0.15 0.04 27.76 

1.80 

2.20 0.16 0.04 24.62 

3.29 

4.70 0.23 0.05 21.72 

6.91 

9.72 0.31 0.07 22.12 

12.03 

14.69 0.36 0.05 15.02 

17.10 

19.77 0.39 0.05 14.26 

24.40 

29.71 0.46 0.04 7.59 

34.47 

39.71 0.49 0.01 2.98 

42.73 

45.90 0.50 0.01 2.11 
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Point 53 Neutral Atmosphere 

z u urJlls i Zm 
em m/s m/s % em 

1.00 0.10 0.03 35.14 

1.25 

1.53 0.14 0.04 30.25 

1.91 

2.35 0.14 0.04 27.85 

3.42 

4.78 0.20 0.06 29.74 

6.98 

9.77 0.26 0.06 22.14 

12.08 

14.72 0.36 0.05 14.02 

17.08 

19.68 0.42 0.04 9.87 

24.42 

29.86 0.48 0.02 4.82 

34.56 

39.72 0.50 0.01 2.21 

44.58 

49.82 0.51 0.01 1.73 
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Approach Flow Unstable Atmosphere 

z u i T Ri Zm u rms 
vm m/s m/s % OK em 

1.02 0.61 0.11 17.39 291 

0.00 1.26 

1.54 0.61 0.09 15.59 291 

0.00 2.86 

4.77 0.75 0.09 11.42 291 

0.00 5.96 

7.34 0.74 0.08 10.55 291 

0.00 8.58 

9.95 0.78 0.09 11.98 291 

0.00 12.04 

14.41 0.85 0.04 4.51 291 

0.00 21.26 

30.00 0.86 0.02 1.89 291 

0.00 36.99 

45.00 0.87 0.01 1.64 291 
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Point 50 Unstable Atmosphere 

z u u i T Ri zm 
nns 

em m/s m/s % OK em 

1.00 0.23 0.13 57.69 296.5 

-1.09 1.30 

1.66 0.24 0.11 43.12 296.0 

-0.21 2.92 

4.69 0.31 0.14 46.96 295.0 

-2.66 5.68 

6.81 0.29 0.16 53.04 293.5 

-0.08 8.09 

9.52 0.40 0.16 39.99 292.5 

-0.06 12.09 

15.03 0.52 0.12 23.29 292.0 

-2.64 17.27 

19.72 0.55 0.12 22.81 290.5 

0.00 22.43 

25.38 0.59 0.09 15.34 290.5 

0.00 27.21 

29.13 0.69 0.06 10.09 290.5 

0.00 40.29 

54.00 0.67 0.02 2.53 290.5 
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Point 53 Unstable Atmosphere 

u 
i T Ri z z u rms m 

em m/s m/s % OK em 

1.00 0.36 0.13 36.45 297.5 

-2.68 1.37 

1.81 0.35 0.14 40.40 296.5 

-0.05 3.12 

4.95 0.58 0.18 31.65 294.0 

-0.17 5.81 

6.76 0.52 0.19 35.54 293.0 

-0.08 8.15 

9.71 0.60 0.15 24.45 292.5 

-0.11 11.91 

14.41 0.72 0.11 15.67 291.5 

0.00 14.38 

14.36 0.76 0.12 16.42 291.5 

0.00 16.97 

19.88 0.83 0.12 14.30 291.5 

-0.10 23.76 

28.12 0.95 0.06 6.48 291.0 

0.00 39.25 

53.00 0.96 0.02 2.01 291.0 
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Point E Unstable Atmosphere 

z u u i T Ri zm 
rms 

em m/s m/s % OK em 

1.00 0.63 0.11 17.63 292 

0.00 1.24 

1.51 0.58 0.12 20.02 292 

-4.90 2.71 

4.42 0.57 0.09 15.58 291.5 

0.00 5.42 

6.57 0.62 0.10 16.32 291.5 

0.00 8.04 

9.72 0.66 0.09 13.09 291.5 

-8.16 11.98 

14.56 0.65 0.08 12.59 291.0 

o.o·o 17.05 

19.81 0.68 0.06 8.86 291.0 

-3.94 24.18 

29.15 0.66 0.03 5.16 290.5 

0.00 33.66 

38.61 0.67 0.01 2.04 290.5 
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Approach Flow Stable Atmosphere 

z u urms i T Ri z m 

em m/s m/s % OK em 

1.00 0.18 0.01 4.26 296.5 

0.16 1.32 

1.70 0. 24 0.01 3.85 299.0 

0.08 2.94 

4.66 0.60 0.02 2.92 310.5 

0.10 5.65 

6.76 0.76 0.02 3.18 314.5 

0.08 8.17 

9.76 0.89 0.02 2.49 316.0 

0.23 12.00 

14.57 0.97 0.03 2.59 317.0 

0.55 17.26 

20.26 1.01 0.03 3.22 317.5 

0.48 22.64 

25.20 1.05 0.03 3.32 318.0 

0.37 36.19 

50.00 1.37 0.03 2.20 323.0 
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Point 50 Stable Atmosphere 

z u u i T Ri zm 
rms 

em m/s m/s % OK em 

1.00 0.16 0.02 12.71 299.0 

0.00 1.32 

1.-71 0.17 0.03 16.28 299.0 

0.30 2.94 

4.66 0.25 0.03 11.17 301.0 

13.34 5.63 

6.72 0.26 0.03 11.43 303.0 

0.27 7.94 

9.31 0.37 0.04 10.31 307.0 

0.17 11.81 

14.72 0.57 0.05 9.63 311.0 

0.08 17.09 

19.70 0.85 0.05 6.20 315.0 

0.23 21.26 

22.89 0.93 0.04 4.19 316.5 

0.27 27.47 

32.62 1.08 0.02 1.90 318.5 

0.27 43.68 

57.00 1.43 0.01 0.46 323.0 
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Point 53 Stable Atmosphere 

z u u i T Ri zm 
rms 

em m/s m/s % OK em 

1.00 0.15 0.03 21.31 301.0 

0.26 1.32 

1.71 0.18 0.04 21.98 302.0 

0.10 2.97 

4.73 0.30 0.06 21.56 303.5 

0.52 5.68 

6.74 0.35 0.06 18.07 305.5 

0.08 8.19 

9.83 0.54 0.07 13.04 308.5 

0.21 12.11 

14.71 0.71 0.06 8.83 212.5 

0.14 17.10 

19.74 0.88 0.07 7.63 315.0 

0.16 24.41 

29.77 1.08 0.04 3.52 317.0 

0.27 30.86 

31.97 1.13 0.04 3.32 318.0 

0.43 42.87 

56.00 1.42 0.02 1.08 323.0 



88 

Point E Stable Atmosphere 

z u u i T Ri zm 
rms 

em m/s m/s % OK em 

1.00 0.49 0.04 8.09 305.0 

0.14 1.32 

1.70 0.53 0.04 8.24 306.0 

0.14 2.88 

4.50 0.69 0.06 8.24 310.0 

0.16 5.66 

7.01 0.79 0.06 7.65 312.0 

0.10 8.28 

9.70 0.92 0.06 5.98 314.0 

0.10 11.92 

14.46 1.13 0.04 3.70 317.0 

15.36 

16.29 1.13 0.03 2.62 317.0 

1.58 16.79 

17.31 1.14 0 .. 03 2.95 317.5 

0.50 27.85 

42.00 1.40 0.02 1.40 322.0 
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APPENDIX B 

Concentration Measurement Results 
for Westvaco Paper Mill Tests 

B-1 Data Tabulation Key & Sample Coordinates 
B-2 Tabulation of Concentration Measurements 
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APPENDIX B-1 
Data Tabulation Key & Sample Coordinates 
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Table B.l 

NOTE ON SAMPLE NAME CONVENTION 

The sample locations tabulated in the computer output each refer to 

specific spatial coordinates (relative to ground level at the easternmost 

corner of the boilerhouse). These coordinates are determined as follows 

(see also the surface sample location plan, Figure S-8): 

-surface samples are coded with two letters 

CK 

\~lateral position (y) on line 
·--line 

-elevated samples are coded with a number and a letter 

2P 

\~point on elevated sample rake 
~---level of rake (in rake heights above the surface) 

As indicated on the "Key to Tabulated Concentration Data," for a particular 

environmental condition, one computer run contains all of the data pertain-

ing to surface samples (eg., Run 1 -neutral, October case) and five addi-

tional runs contain the data for elevated samples at one location each 

(eg., Run 7- neutral, October case, line C). 
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Table B.2 

KEY TO TABULATED CONCENTRATION DATA 

COMPUTER STACK SAMPLE LOCATION OF ELEVATED SAMPLES 
RUN NO. STABILITY CONFIGURATION TYPE LINE RAKE CENTERED AT 

1 N 0 s 
2 N A s 
3 u 0 s 
4 u A s 
5 s 0 s 
6 s A s 
7 N 0 E c Q 
8 N 0 E D 0 
9 N 0 E E 0 

10 N 0 E F p 

11 N 0 E L p 

12 N A E c Q 
13 N A E D 0 
14 N A E E 0 
15 N A E F 0 
16 N A E L p 

17 s 0 E c 0 
18 s 0 E D 0 
19 s 0 E E 0 
20 s 0 E F 0 
21 s 0 E L 0 
22 s A E c 0 
23 s A E D 0 
24 s A E E 0 
25 s A E F 0 
26 s A E L 0 
27 u 0 E c 0 
28 u 0 E D 0 
29 u 0 E E 0 
30 u 0 E F p 

31 u 0 E L p 

32 u A E c 0 
33 u A E D 0 
34 u A E E 0 
35 u A E F 0 
36 u A E L 0 

STABILITY: N = Neutral, S = Stable, U = Unstable 

STACK CONFIGURATION: 0 = October 1975 case 
(Recovery Unit 2, Boilers 24 & 25 and Lime Kiln Operating) 

A = April 1975 case 
(Recovery Unit 3, Tall Stack and Lime Kiln Operating) 

SAMPLE TYPE: S ~ Surface, E = Elevated 

LOCATION OF SAMPLES: See Figures 3-1 and 5-8. 
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Table B.3 

HIGHWAY 135 (LINE G) SAMPLE LOCATIONS 

SAMPLE XM(cm) YM(cm) XP(m) YP(m) NAME 

GA 71.0 51.8 1420 1035 

GB 78.0 45.4 1560 910 

GC 86.0 36.0 1720 720 

GD 91:.8 25.0 1835 500 

GE 96.0 13.4 1920 268 

GF 99.1 0 1980 0 

GG 102.1 -11.6 2040 -230 

GH 106.4 -24.4 2130 -490 

GI 114.3 -35.0 2285 -700 

GJ 128.0 -39.6 2560 -795 

XM = x-coordinate, model 

YM = y-coordinate, model 

XP = x-coordinate, prototype 

YP = y-coordinate, prototype 

*origin is at easternmost corner of boilerhous-e 



X Model (em) 

X Proto (m) 

Position 

Y Model (em) 

Y Proto (m) 

Position 

Y Model (em) 

LINE A 

13 

260 

A 

45.0 

900 

J 

17.5 

LINE 

17 

340 

B 

41.9 

838 

K 

14.5 

Y Proto (m) 351 290 

Position S T 

Y Model (em) -9.9 -13.0 

Y Proto (m) -198 -259 

B 
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Table B.4 

SAMPLE GRID LOCATIONS 

X COORDINATES OF SAMPLE LOCATIONS* 

LINE C LINE D LINE E LINE F LINE L 

20.75 30 45 60 125 

415 600 900 1200 2500 

Y COORDINATES OF SURFACE SAMPLE LOCATIONS* 

c 

38.9 

777 

L 

11.4 

D 

35.8 

716 

M 

8.4 

E 

32.8 

655 

N 

5.34 

229 168 107 

u v w 

-16.0 -19.0 -22.1 

-320 -381 -442 

F G 

29.7 26.7 

594 533 

0 p 

2.29 -0.76 

45.8 -15.2 

X y 

-25.1 -28.2 

-503 -564 

* Origin is at East Corner of Boilerhouse 

H I 

23.6 21.0 

472 412 

Q R 

-3.81 -6.86 

-76.2 -137 

z 

-31.2 

-625 
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Table B.S 

Y-7 lOORD t ·•lA l FS FOi~ VfRTICAL SAMJ.>LFH CEI\JTERFO AT POINT M 0~ LINE c 

s,.\,., v~.-, < CM) l"-1 ( CM) yp ( r-l) ZP 0·1) 5JH1 YM(CM) l~ <C:"1) YP(M) ZP<M) 

"}/\ lt.;>.IQ 1.'35 243.R 3l.u 1A 12.19 i?.l.FJ7 243.B 437.4 
lR. 9.65 ]..55 l93.fl 31.0 38 9.65 21.87 193.0 43-,. 4 
lC -,. 11 1.55 142.2 31.0 3C 7.11 21.37 142.2 437.4 
}f) 4 • ...,., 1. ss Ql.4 31.v 30 4.57 21.87 91.4 437.4 
lE 9.hS 2 .lH 193.Q 43./ 3J:~ 9.65 22.50 193.0 450.1 
IF 7.11 2.lA 142.? 43.7 1F 7.11 22.50 142.2 450.1 
lG 9.1'5 ?..~? lQ].O 56.4 3H 9.65 23.14 193.0 462.8 
lH r. 1 1 2.A? 142.2 56.4 1H 7.11 23 ·l'+ 142.2 462.8 
11 l?. l q 4 •• 19 24J.H Bl.d 31 12.19 24.41 243.8 488.2 
lJ c'.J.h5 4.0Q 1 Q3. i) 81. t; 3J 9.65 24.41 193.0 488.2 
lK l.ll 4.09 142.2 Bl.8 3K 7.11 24.41 142.2 488.2 
ll 4 • .;;7 4.09 91.4 Bl.8 3L 4.r:;7 24.41 q}.4 488.2 
1M Q.AS 5. ·':lF, 193. ll 107.2 3M 9.65 ?.5.6H 193.0 513.6 
lN 7.11 5. ]f, 142.? 107.2 3N 1. 11 25.6~ 142.2 513.6 
10 }1(.1.9 ,;.n1 24]eH 132.6 ~~0 12.19 ~6. 9") 243.R 539.0 
lP 9.(,!;_; o.A1 193.0 132.6 3P 9.65 26eYS 193.0 539.0 
10 1. 11 6.n] 142.? 132.6 jtl 7.11 26.Q5 142.2 539.0 
lR 4.l:)7 6. (,3 91·'· 132.6 1~ 4.57 26.95 91.4 539.0 
lS 9.n&; ·r. qo }Q3.J 15ti.O :15 9.65 28.22 193.0 564.4 
l T ., f> l 1 7.9il 142.2 158.0 3T -,. 11 28.22 142.?. 564.4 
lU 12.]4 q. J 7 243.11 1113.4 ]IJ 12.19 29e49 243.8 589.A 
1\t q. (,5 Y.l7 193.0 lK3.4 3V 9.65 29.4Q 193.0 5R9.8 
lW f. 11 Q.l7 142.2 lH3.'+ 3W ., • 11 29.49 142.2 589.8 
lX 4.'-)7 q. l "/ 91.4 183.4 ~lX 4.57 29.49 91.4 589.8 
lY 9.6'1 ] l • ., 1 19:1. 0 234.2 1Y 9.65 32.03 193.0 640.6 
ll 7. ll 11.71 142.? 234.2 "".lZ ·7.)1 32.J3 142.2 640.6 
2A 12.1Q l 1. 7 J 243.H 234.2 4A 12.19 32.03 ?43.A 640.6 
2Y 4.6'-> ll •. 71 lQJ.O 234.2 4A 9.65 32.03 193.0 640.6 
2C lell 1 l. 71 142.? 2Jq..2 4C 7.11 32.03 142.2 640.6 
20 4.t;7 1 1 • 1 1 91.4 214.2 40 4.5~, 32.03 ~1.4 640.6 
2F.: 9.6~ l?.34 1<?3.0 24o.9 4F 9.65 32.&6 193.0 653.3 
2F 7. 11 t2.]4 142.2 24n.~ 4F 7.11 32.66 142.2 653.3 
2G 9.h5 12.,9A 193.0 259.6 4G 9.65 33. :in 193.0 666.0 
2H 7. ll 12 e ~-Hl 14·2·?. 2S9.6 4H 7.11 33.30 142.2 666.0 
21 12.19 14.?S 243.B 285.u 41 12.19 34.57 243.8 691.4 
2J 11. h') 14.?.5 193.0 2R5.0 4J 9.65 34. 5'' 193.0 691.4 
2K -,. ll 14.25 142.2 2f\S.n 4K 7.11 34.57 142.2 691.4 
2L 4.S7 14.?~ 91·'· zsc:,.o 4L 4.5~( 3'•-57 91.4 691.4 
2M 9.h5 15.5? 193.(} 310.4 4i-1 9.65 35.84 193.0 716.8 
2N 7.11 15.')2 142.2 110.4 '+N "~·11 35.84 142.2 716.8 
20 12.19 l6.7Q ~43.11 335.H 40 l2elQ 37.11 243.8 742.2 
2P 4.115 lfl.79 l q_~. 0 335.8 lt-P 9.65 37.11 lY3.0 742.2 
20 7.11 16.79 142.2 335.8 4(} 7.11 37.11 142.2 742.2 
2H 4.5'7 16.'79 91.4 335.8 4R 4.57 37.11 91.4 742.2 
25 9.o5 lH.nn 193.() 361.2 45 9.65 38.3A 193.0 767.6 
2T ~,. 11 Jq.o6 142.~ 361.2 4T 7.11 38.38 142.2 767.6 
2U 12.19 19.13 243~8 306.6 4U 12.19 39.65 243.8 793.0 
2V 9.h5 !t1.13 1~3.0 3A6.6 4V 9.65 39.65 193.0 793.0 
2w 7.11 19.11 142.2 3A6.6 4w 7.11 39.65 142.2 -,93. 0 
2X 4.57 lq.33 91.4 386.6 4X 4.57 ]9.65 91.4 7q3.0 
2Y q. 6~) 2I.H7 193.0 437.4 4Y 9.65 42.19 193.0 843.8 
2Z 7.}1 21.87 142.2 437.4 4Z 7.11 42.19 142.2 843.8 



96 

Table 8.6 

v-z coo.:~n T rH\ lES f:"\lR VE.RTICAL 5i\MPL.ER CENTERED AT POINT 0 ON LINE c 

SAM y ,,., ( C~'--0 lM (Ct-1) l'P(M) ZPCM) S!H.I! YMtCM) ZM(Ct"\) YP(M) ZP(M) 

1 A belO 3.13 121.<) 62.'1 ]A 6.10 23.45 121.9 469.} 
lR .1.Sf> 3.1] 71.1 62 •. , 3H 3.56 .23.45 71.1 469.1 
lC l.O?. ].13 ?0.1 62.7 1C 1.02 23.45 20.3 469.} 
lt' -l.S?. 3.1] -Jo.~ 6?..7 30 -1.52 23.45 -30.5 46Q.l 
lf 3. ~;6 3. -,7 71.1 75.4 1E 3.56 24.09 71.1 481.8 
lF 1.0?. 3. 71' 20.1 7().4 3F 1.02 24.09 20.3 4AleA 
lG ) • ...;ft 4.40 71.1 Ak.l 1G 3.56 24.72 Jl.l 494.5 
)H I.or. 4.40 20.3 fiB. I 3H 1.02 24.72 20.3 494.5 
1 I 6.10 5.6-/ 12l.Q 113.5 3[ 6.lu ?5.9Q 121.9 519.9 
lJ 3.56 5.67 71.1 113.5 3J 3.56 25.99 71.1 519.9 
lK 1.02 5.67 ?0.3 113.5 3K 1.02 25.99 r0.3 519.9 
ll -l.S?. 5.61 -10.5 113.5 3L -1.52 25.99 -30.5 519.9 
I~ 3.56 6.94 71.1 138.9 3~ 3.56 27.26 71.1 545.3 
lN 1.02 6.94 20.3 138.9 1N 1.02 27.26 21).3 545.3 
10 fielH fl.?l 121.9 164.3 30 o.In ?8.53 121.9 570.7 
lP :i.5t'i B.~l 71.1 164.3 3P 3.56 ?8.53 "71. 1 570.7 
1\~ leOl q.21 20.3 164.3 3tJ 1.0? 2~.53 20.3 570.7 
lR -l.S2 -1.21 -.lO. 5 164.3 3R -1. r;;?. ?A.53 -30.5 570.7 
LS 3.~6 4.4H 71.1 189 •. / :]<; J.Sb ?9.~0 71.1 596.1 
lT t.02 q.48 20.] 189.7 3T 1.02 29.80 20•3 596.1 
l!J 6.lH J n. 75 l?l.Q 215.1 3U 6.10 11.07 12l.Y 621.5 
lV 3. 'lft 10.7':) 71.1 ?.15.1 )V 3.56 31.07 71.1 621.5 
1 ~t 1.o2 1 0. 75 20.] 215.1 1w 1.02 31. tl"l ?0.3 62l.S 
lX -1.'">2 10.75 -3o.c; 215.1 3X -1.52 31.07 -30.5 62l.S 
lY 3.,h 11.?9 71.1 265.9 3Y 3.56 33.61 71.1 672.3 
lZ 1.02 l3.2Q ?0.3 265.9 3Z 1.02 33.61 20.3 672.3 
2A 6. l 0 13.29 121·"" 265.9 ,,.,. 6.}0 33.61 121.9 672.3 
2B :·~. "*' l].?Q .,1. 1 265eY 4R 3.56 33.61 71.1 672.3 
2C 1.n2 lJ.2Q 20.3 265.9 4C 1.02 33.61 20.3 672.3 
20 -1.'1? 13e/H} -3o.c; ?6~.9 40 -1.~2 33.61 -30.5 672.3 
2E 3.'"i6 11.Q] .,1. 1 278.6 4E 3.~6 ]4.25 71.1 685.0 
?F 1.02 13.q1 20.3 27R.6 4F 1.02 34.25 20.3 685.0 
213 3. ~'h J4.')6 ., 1. l 291.3 4G 3.!:)6 34.88 71.1 697.7 
2H 1.02 )4.':)F, 20.3 291.3 4H le02 34.88 20.3 697.7 
21 A •. 1 It l'i.H3 121.9 3}6.7 41 6.10 36.15 121.9 .,23.1 
2J -1.5fl JS.A.3 71.1 316.-/ 4J 3.56 Jt). 15 71.1 723.1 
2K ltt02 15. ~\ 3 20.3 316.7 4t< 1.02 36.15 20.3 723.1 
2L -l.S~ 15.1-11 -Jo.c;;, 3!6.7 4L -~.52 36.15 -3o.s 723.~ 
21•1 3 1.·, 17.10 '71. l 3 2.1 4M .56 37.42 71.1 748. • _..,0 
2N 1.02 17.10 20.1 342.1 4N 1.02 37.42 20.3 748.5 
20 6.lo 1H.37 l2).Q 167 .s 40 6.10 36.69 121.9 773.9 
2P 1.'16 1A.37 ., 1· l 367.5 4P 3.56 38.69 71.1 773.9 
2Q 1.n~ 18.37 20.3 ]t,J.5 4() leOC? 38.69 20.3 773.9 
2R -1.":>2 1A.J7 -.-~u.s 367.S 4~ -!·52 38.69 -30.5 773.9 
25 3.56 1Q.64 71.1 3~2.4 45 ~.56 39.96 .,1.1 799.3 
2T 1.02 19.64 ?.0.3 392.9 4T 1·02 39.96 20.3 799.3 
2JJ fl.lO 20.91 12).q 418.3 4U 6.10 41.23 121.9 824.7 
?.V 1.S6 ?0.9l 71 • 1 418.3 4V 3.~6 41.23 71.1 824.7 
?~I 1.02 ?O.ql ?.0.3 418.3 4W 1.02 41.23 20.3 824.7 
2X -1. t"j2 ?0.91 -30.'5 418.3 4X -1. 5(! 41.23 -30.5 824.7 
2Y J.sr, ?.3.45 7t.l 46Q.l 4Y 3.56 43.77 71.1 8"75.5 
2Z 1.02 23.45 20 .. 3 469.1 4Z 1.02 43.77 20.3 875~5 
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Table B. 7 

Y-Z CfH)kD l i\ll\ T F S FUI.? VERT I C.AL SI\~PLF::R CENTERED AT PJINT p ~N LINE c 

SAM Yt>tt(Ct-1) ZM(CM) YP(M) ZP(M) Sl.\M YM(CM) ZM<CM) YP(r-1) ZPCM) 

1~ 3.0'1 .] • 4 7 61.0 {>9. 4 1A 3.05 23.79 61.0 475.8 
lH .51 3.47 ]0.? 69.q 3R .51 23.79 10.2 47S.A 
lC -2.03 ].47 -40.6 69.4 3( -2.03 2J.7q -40.6 475.8 
10 -4.51 3.47 -91.4 6Q.4 1D -4.57 23.79 -91.4 475.R 
IE .Sl 4.10 ]0.2 H2.1 3F .51 24.42 10.2 488.5 
lF -2.03 4.10 -40.6 82.1 3F -2.03 24. '+2 -40.6 488.5 
lG .Sl ~. 7 , .. 10.2 94.@ 3G .51 ?.5.06 10.2 501.2 
lH -2. {1] 4. 71 .. -40., ·~~4. B 3H -2.03 2b.Oh -40.6 501.2 
1 I 3.05 6.0l 61.0 120.2 1I 3.05 ~6.33 61.0 526.6 
lJ .~1 6.01 10.2 1?.0.2 1J .51 26.33 10.2 5?6.6 
lK -2.03 6.01 -40.A 120.2 3K -2.03 ~6.33 -40.6 526.6 
ll -4.5 -, o.ol -~1.4 120.2 1L -4.57 ?.6.33 -91.4 526.6 
1M .51 7.?P. 10.2 14!:>.6 3~tl .51 ?.7.611 10.2 552.0 
1 f\j -?..01 7. ?~1 -40.A 145.6 1N -2.03 27.60 -40.6 552.0 
10 J.ns B.S'1 61.0 lll.O 30 J.o:, 28.87 61.0 577.4 
lP .51 H.5'1 10.2 1 -, 1 • 0 )P .Sl 28.87 10.2 577.4 
1 (J -2.03 ~. &.1t:, -40.6 111.u 3(J -2.01 ?.8.87 -40.& 577.4 
lR -4.57 .9. sc; -..)1.4 111.0 )H -4.57 28.87 -91.4 577.4 
lS e L) 1 9.11? 10.2 196.4 35 -~1 30.14 10.2 602.8 
1 T -2.03 9eH?. -40.6 19h.4 3T -2.03 30.14 -40.6 602.8 
lU 3.05 ll.OQ f>l.O ??.1.8 3U 3.05 31.41 61.0 628.2 
IV .t;l l 1 • 1) q 10.2 2?.l.tJ 3V .51 11.41 10.2 628.2 
lw -2.03 11.nq -40.1, ??.lets 1W -2.03 ]1·'•1 -40.6 62~.2 
lX -4.'1>7 11.09 -41.4 22l.H 3X -'+.!::J7 1l.t+1 -91.4 62~.2 
lY .'"51 1 "3. f)-~ 10.2 ?.72.6 .1Y .51 ]3.95 10.2 679.0 
lZ -2.()3 13.63 -40.6 272.6 3Z -2.03 33.95 -40.6 679.0 
{!_(l ].OS 13.63 61.{) 2"12. 6 4A 3.05 33.95 61.0 679.0 
~R ·'='] 13.61 10.? 272.tJ 4B .51 33.95 10.2 679.0 
2C -2.03 13.f>1 -40.(., 272.o 4C -2.03 ]3.95 -40.6 67Q.O 
2D -4.S7 l3.A3 _q 1.4 272.6 40 -4.57 33.9S -91.4 679.0 
2E .51 l4.?(., 10.?. .?l15.3 4E .51 34.5R 10.2 691.7 
2F -2.03 14.'26 -40.A ?~5.3 4F -2.(}3 34. Ss-1 -40.6 691.7 
2G .51 14.~0 10.2 ?.'~d. 0 1-.G .51 35.22 10.2 704.4 
2H -2.03 14.40 -40.fJ ?4H.O 4H -2.03 35.22 -40.6 704.4 
21 ] • t)5 16.17 61.0 ~23.4 41 3.05 3b.49 61.0 12Q.B 
2J .51 J~.l7 10.2 323.4 4'-J .51 36.49 10.2 729.8 
2K -2•03 lA.1·7 -40.6 323.4 4K -2.03 .36.49 -40.6 729.8 
2L -4.r:;7 16.17 -91.4 323.4 '+L -4.57 :36.4Q -91.4 729.8 
2M .:;1 17.44 10.2 348.d 4M .51 37.71) 10.2 755.2 
2N -2.0] 17.44 -40.6 348.H 4N -2.03 37.7f) -40.6 755.2 
20 3.0':) lR.-11 61.0 3l4.2 40 3.05 39.03 61.0 7~0.6 
2P .51 1e.11 10.2 374.2 4P .51 39.03 10.2 780.6 
2(~ -2.0] 18.71 -40.t) 'J'T4.2 4(.J -2.03 39.03 -40.6 '180. 6 
2K -4.57 lH.71 -91.4 374.2 4R -4.S7 ]9.03 -91.4 780.6 
25 .51 19.9$1 10.?. 399.6 45 .51 40 • .30 10.2 806.0 
2T -2.03 19.98 -40.~ ]C')Q.f) 4T -~.03 40.30 -40.6 806.0 
2U 3.u5 ~l.?S 61.0 4?.5.0 4U 3.05 41.57 61.0 831.4 
2v .51 21.25 10.2 425.u 4V .51 41.57 10.2 831.4 
2if'l -2.03 21.?.') -40.A '+25. 0 4~ -2.03 41.57 -40.6 831.4 
2X -4.57 2.].?t:; -ql.4 425.0 4X -4.57 41.57 -91.4 831.4 
2Y .51 c3.19 10.2 475.H 4Y .51 44.11 10.2 8~2.2 
2Z -2.03 23.79 -4o.n 475.H 47. -2.03 44.11 -40.6 882.2 
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Table B. 8 

Y-7 COOt-dlT•'·Ii\.1 ES FOR VERi I CAL SAivtPLER CENTERED AT POINT Q ON LI"'E c 

SAM Ytvi ( Cr.il) lill: ( (1\.t) yp 0"') ZP 0..'1) SAM YM(CM) ZM<CM) YP(M) ZP(M) 

1~ o.on 3.~0 o.o '16.1 1A o.on 24.12 O.(J 4R2.5 
lA -.?.54 ].~o -so.A 76.1 3H -2.54 ?.'+·12 -so.a 482.5 
lC -~.Ot4 1.HO -lOl.f, "76. l 1C -5.08 24.12 -101.6 4R2eS 
lD -l.h?. 3.f4() -152.4 "76.1 30 - .,. o2 24.12 -152.4 482.5 
lf. -2.54 4.44 -50.f4 Bl1.8 1E -2.~4 24.76 -so.s 495.2 
l.F -S.OH 4.46. -lOl.ft AA.8 :iF -5.(!f\ 24.7n -101.6 4QS.~ 
1 (; -?..~4 5.07 -su.H 101.~ 3G -2.54 25.39 -so.s 507 
lH -":).(18 s.o., -101.6 101.5 3H -5.08 ?5.39 -101.6 507:9 
1 1 n • ()fl 6.]4 n.o 126.9 ll o.oo ?b.66 o.o 533.3 
1 ~J -2.S4 F1.34 -so.R 1~6.9 3J -2.54 26.66 -so.s 533.~ 
lK -s. •JH 6.34 -lf)}.ll 1.2li.Y 3K -~.08 26.66 -lOl.b 533. 
lL -1.112 ~.34 -152.4 1?6.9 1l -7.62 26.66 -152.4 533.1 
1M -1..54 ·1. n 1 -so.q 152.3 3M -2.54 2(.93 -sn.a 558. 1 

lN -r:,.oH 7.Al -101.6 1Li?..3 1N -s.oe ?'7.93 -101.6 558.7 
10 f\. on H.H~ o.u 177. 7 ~iO o.no 29.20 o.o 584.1 
lP -~.'54 ~.dA -50.~ 177.7 )P -2.~4 29.t.!O -50.8 SA4.t 
1 r~ -t::t. \ltj H.MR -101.6 1 77. l )(J -5.0& 29.20 -101.6 ~84.1 
lR -l.h2 g.AR -152.4 177.1 3R -7.f-2 29.20 -1~2.4 5A4.~ 
15 -?..~4 lO.lt; -50.H 203.1 35 -2.54 30.47 -so.s 609. 
IT -S.(H1 lO.lS -101·" ?03.1 3T -5 .l~ b '30.47 -101.6 609.$ 
llf o.ou 11.42 o.o ?-28.S 1U o.oo 31.74 o.o 634.9 
lV -2.S4 11.42 -so.R. 228.5 3V -2.'14 31."74 -so.s 634.9 
lw -s.nn 11.4? -lOl.h 2?8.5 )W -5.08 31.74 -101.6 634.9 
lX - ·1.n2 11. 1+? -152.4 228.5 1X -7 .f;2 31.74 •152.4 634.9 
lY -? .l14 J].Qb -50.8 2"79.3 ]Y -2.54 34.2A -50.8 685•J 
] 7 -s.on 13.!.)6 -101.6 2.,9.3 3Z -5.08 34.28 -1o1.o 685. 
2A n.no 13.qn o.o 27~.3 4A o.oo l4.2R o.o &85.1. 
2B -2.54 11.'16 -sn.A 279.3 4fl -2.54 34.2A -so.A 685.1 
2C -s.nH 13.q6 -101.6 ?.79.3 4C -S.OB 34.2'i -101.6 685.7 
20 - 7. fl2 13.Qf) -152.4 219.3 '• [) -7.6c 34.2SJ -152.4 6A.5 •. , 
2E -2.t;4 14.61) -so.e 292.0 4F -2.54 34.Q2 -so.e 698.4 
2F -;.oH 14.60 -lOl.f-J ?.92.0 4F -s.cs 34.92 -101.6 69~.4 
2f.; -~.x;, ... 15.?.3 -so.H 304.7 4('; -2.54 35.55 -so.e 711.1 
?H -s.ou 1'5.23 -101.6 304.7 4H -5.08 35.'55 -101.6 711.1 
21 o.no 16.50 o.o 330.1 4[ o.oo 36eH2 o.o 736.5 
2J -2.54 16.50 -50.8 330.1 '+J -2.S4 36.82 -so.R 736.~ 
2K -s.o~ 1/1.50 -101.6 33\) .1 4K -5.flR 36.t:42 -101.6 736. 
2L -7.6?. 16.50 -1'52.4 330.1 41 .. -7.~-t? 36.82 -152.4 736.5 
2i.., -~.t:;4 11.11 -so.A 355.5 4M -2.54 38.09 -so.s 761.9 
?.N -5.08 17.77 -101.6 355.5 4N -5.08 38.09 -101.6 7~1.9 
20 \}.()0 19.04 o.n 380.9 40 o.oo 39.36 o.o 7't17.3 
2P -?..54 ] 9. 0'" -50.A 300.9 4P •2.~4 39.36 -so.a 787.3 
2Q -~.08 19.04 -lOl.f, 300.9 4Q -5.0A 39.36 -101.6 787 •. 
2R -7 .f-.2 1Q.fl4 -lt;2.4 3B0.9 4R -7.62 39.36 -152.4 787.3 
25 -2.1::)4 ?0.31 -c:;u.a 406.3 45 -2.54 40.63 -so.a 812.7 
2T -5.0A ?.0.3] -101.6 406.3 4T -s.oa 40.63 -101.6 812.7 
2U o.no ?1.58 o.o 431.7 4l) o.oo 41.90 o.o 838.1 
2V -?.54 ?1.5~ -so.f4 431.'7 4V -2.54 41.90 -so.s 838.1 
2W -':>.OH ?l.':>P -101.~ 431.7 4W -5.08 41.90 -101.6 838.1 
2X -7."2 21.5R -152.4 431.7 4X -7.62 41.90 -152.4 838.~ 
2Y -2.~4 24.12 -50.8 482.5 4Y -2.54 44.44 -so.a 888. 
2Z -c;.no 24.12 -101.,., 482.5 4Z -5.08 44.44 -101.6 8B8.9 
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Table B.9 

Y-l (Qc_lPf) I N~.l E'.:> FOR VERT I C;~L SAMPLER CENTERED AT POINT M ON LINE f) 

SArli Y ;-.i C Ct1) z ~), ( f\; j YPC~) lPCM) SJ\f-11 YM(CM) 7M ( C,.._O YP(M) ZP(M) 

] A 12.1Q 4.]S ?43. fi et.t 3" 12.19 24.67 243.8 493.5 
lY YehS '+.~~5 193.f) lil.l 3A 9.6:, 24.67 193.0 493.5 
lC 7. 1] 4. ~s 142.? 87.1 3C 7.11 24.67 142.2 493.5 
10 4.5'7 4.35 91.4 ;j/.1 30 4.57 24.67 91.4 493.5 
lE 4.h5 4.g9 193.n 99.H 3f ~.~5 ~5.31 193.0 506.2 
JF l. 1 1 4.9~ 14?..2 99.H 1F 7.11 2~.31 142.?. 506.2 
lG 9.hS ~.h~ 1<:)3.0 112.5 3G 9.()5 t_JS.94 193.0 518.9 
lH I. l l ~.ti? 14?.2 112.5 1H 1. 11 ;:>.5.94 142.2 518.9 
1 I 12.1Q 6.114 ~43.R 137.9 3I 12.19 2-1.21 ?43.8 544.~ 
LJ 9.AS 6.$.\9 19].0 137.9 3J 9.~5 c7.21 }Q3.0 544.3 
lK -,. 1 1 o.Hq 142.2 137.9 3K 7.11 27.21 142.2 544.3 
ll 4 • ...,7 6.BQ q1.4 1 '3 "7. 9 3l. 4.57 ~7.21 91.4 544.3 
)M 9.AO::, H .16 l "l3. 0 153.3 3"' 9.65 28.4A 193.0 569.7 
li'J 7. 11 R • 1 A 142.?. 163.3 1N 7.11 28.41-'i 142.2 569.7 
10 12.19 q .~. ~ ?43.H 18~.7 30 12.19 29.75 243.8 595.1 
lP <1.A>:; 9.4] 193.0 U•>1.7 3P 9.65 29.75 193.0 595.1 
I G1 1. 1 l 9 .. 43 1'~>2.? l B8. -, 1Q 7.11 29.75 142.2 595.1 
lR 4.57 9 ·'•1 q}.4. 188.7 -~R 4.57 29.'75 Q l. 4 595.1 
15 Q.AS 1 0 •. ,l) 193.0 21 1+.1 ]5 9.65 31.02 193.0 620.5 
lT '. 11 10.70 142.2 214.1 3T 7.11 11.02 142.2 620.5 
lU l?.lQ 11.97 ?43.R ?39.5 1U 1?..19 32.29 ?.43.8 645.9 
lV 4.~":S 11.97 l -j3. 0 239.5 3V 9.65 32.29 193.0 645.9 
lW -,. 1 J l l. ~7 142.2 239.~ T;a~ J.ll ]2.29 142.2 645.9 
lX 4. 'i ., 11. q1 91.4 239.5 3X 4.5., J2.29 Sll.4 645.':1 
lY q. fl5 l4.S1 1()1.0 2'-i0.3 3Y 9.65 34.83 193.0 696.7 
lZ 7. 11 14.~1 142.? 290.3 37 7. 11 34.83 142.2 696.7 
211 12.19 t4.!il 243.H 290.3 4A 12.19 34.83 243.B 696 •. , 
?.A q.6S 1'• • '51 193.0 2qu.3 4R 9.65 34.83 193.0 696.7 
2C ., • 1 1 14.'11 142.? 290.3 4C 7. 11 34.83 }42.2 696.1 
zn 4 • Cj 7 J4.Sl 9].4 ?~0.3 40 4.57 34.81 CJ1.4 696.7 
2f ":J.6~ l5.lS 193.0 303.0 '•E 9.65 35.41 193.0 709.4 
2F I • ll 15.11:) )42.? 30 3. (J 4F 7.11 15.47 14?..2 709.4 
2G 9.~5 l~.lH 193.0 31'5.7 4G 9.65 ]6.10 193.0 722.1 
2H 7.11 lS.7B 142.1! 315. -, 4H .. , • 11 16.10 142.2 722.1 
2I 12.1q I 7 • f) r_, ;::43. ~ 341.1 4I 12.19 -i7.37 243.8 747.~ 
2J 4.n5 17.0'-j 193.0 341.1 4J 9.65 ]7.37 193.0 747.5 
2K 7. ll 17.0'> 142.2 341.1 4K 7.11 37.37 142.2 747.5 
2L 4.c;7 17.0~ Ql.4 )4}.1 4L 4.57 31.31 91.4 747.5 
2f•c1 q.nS i~;.~~? 1'~3.0 3611.5 4i•1 9.65 38.1)4 193.0 772.9 
2f'J 7 • l l ~ 8. '32 l42.?. 366.5 41'J '· 11 ]8.64 142.?. 772.9 
20 12.lq 19.59 243.R ]41.9 40 11:!.19 39.91 243.8 798.3 
2~ 9.6" Jq.c,;q 1°3.0 391.9 4P 9.65 39.91 193.0 798.3 
2Q ., • ll }q.':)Q l lt2. 2 341.9 4(J 7. ll :;9.91 142.2 798.3 
2R '+.57 J'-).':)9 91.1+ 39l.ct 4R 4.57 39.91 91.4 798.3 
25 9.65 ?C.86 193.0 417.3 4S 9.65 41.11! 193.0 823.7 
2T 7.11 ?O.R6 1'•2 ~? 4l·f.3 41 7.11 41.18 142.2 823.7 
2U l?..lq ?2.1~~ ?.43.R 442.7 '•U 12.19 42.45 243.8 849.1 
2'v 9.6~ :?2.13 193.0 442.7 4V 9.65 42.45 193.0 849.1 
2¥l -,. ll ?2.13 142.2 442. '7 4W '7.11 42.45 142.2 849.1 
2X 4.S7 22.13 91.4 4ft?.. 1 4X 4.':,)7 42.45 91.4 84Q.l 
2Y 9.65 ?4.67 193.0 443.5 4Y 9.65 44.9Q 193.0 899.9 
2Z 7. 11 24.h7 142.2 493.5 4Z 7.11 44.99 142.2 899.9 
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Table B.lO 

Y-Z COO~~p f!\lATfS FuR VERliCAL SAI\1PLS::R CE!\JTERED AT POINT 0 ON LINE 0 

SJ\M Y•'•'i (CM) 7i-1 ( C"'H Y'PtM) ZP<M) SAM YM(CM) ZM(C~~) YPCM) ZP(M) 

lA f~. L l) 7.7] 121 • .:) 154.1 3A o.lo 28.03 121.9 560.5 
lB :1.56 7. "71 71.1 154.1 3R 3.56 28.03 71.1 560.5 
lC 1. !l? 7.11 20.3 l 'i'•. l 1C 1.02 28.03 20.3 560.5 
lfl -1 • 5?. 7. -,1 -30.5 154.1 10 -1.52 28.03 -30.5 560.5 
lt: -~-5h ~. ~~4 71.1 166.8 3E 3.56 28.66 71.1 573.2 
lF 1. ;J2 A.14 20.1 166.8 3F 1.02 28.66 20.3 573.2 
lG J.~6 a.qA 11.1 179.5 1G 3.56 ?.9.3U 71.1 585.9 
lH 1.1)2 R.qg 2.u.3 1 7~. ') 1H 1.02 29.30 20.3 5AS.9 
1 I n.ln 10.25 12l.Q 204.9 3I 6.10 30.57 lt!l.9 611.3 
lJ J.S6 10.25 71.1 204.9 3J 3.56 30.57 71.1 611.3 
lK l. \)2 10.25 20.] 204.9 3K 1.02 3d.57 20.3 611.3 
ll -1.':)2 10.?.5 -30.5 204.9 3L -1.52 30.57 -Jo.s bll.3 
1 IV\ 3.':16 11.~? 71.1 230.3 3M 3.56 31.84 71.1 636.7 
}N 1.112 1).5? 20 • .1 230.3 3N 1.02 31.84 20.3 636.7 
10 b. 1 t) 1?.79 l2l.Q 255.'1 30 6.10 33.11 l21.~ 662.1 
lP ].Sh 1?.79 71.1 255.7 3P 3.5b 33.11 71.1 662.1 
lQ 1.o2 12.79 ?.o.3 2'3t;.7 3(J 1.u2 33.11 20.3 662.1 
lH -1.52 12.79 -30., 255.7 3R -1.52 33.11 -30.5 6b2el 
15 J.t;6 14.06 71.1 281.1 35 3.56 ]4.3A 71.1 6A7.5 
lT 1.0? l4.flh ?0.3 2Alel 3T 1.02 34.38 20.3 687.5 
1U t-::.to 15.33 121.9 3H6.'j )lJ 6.10 35.65 121.9 "112.9 
IV J. f')6 15.3~3 71.1 306.5 ~~v 3.56 :35.65 71.1 712.9 
1 ~~ l.O? 15.13 20.3 30n.S 3'-\ 1.02 35.65 20.:i 712.9 
!X -1.'-i2 i5.]3 -3o.s 3()6.5 1X -1.52 .35.6'5 -30.5 712.9 
lY 3 .')6 17.A7 71.1 3S7.3 1Y 3.56 38.19 71.1 763.7 
lZ 1.02 17.~'7 ?0.3 3Ll7.J ·iz 1.02 38.19 20.3 763.7 
2A t:lelO l7.B7 121.9 357.3 4-~ 6.10 38.1Q 121.9 "163.1 
?H 3.'-)f> 1 'T. B 7 71. 1 357.3 4R 3.~6 38.19 71.1 763.7 
2C J.o?. ]7.R7 20.3 357.3 4C 1.02 38.19 20.3 763.l 
?D -1. t:;2 17.A7 -30.5 357.3 40 -1.52 J8.19 -30.5 763. 
?E J.f.jh 1~.'10 71.1 :; ., (} • l) 4£ 3.56 18.ti2 71.1 776.4 
2F 1.0?. Jp.r:;o (! 0. ~~ 370.0 4F 1.02 3B.R2 20.3 776.4 
?G 3.,, 19.t4 71.\ 3H2. -, 4G 3.56 39.41i 71.1 789.1 
2H 1.02 lQ-14 ?0.3 382 •. , 4H 1.02 39.46 20.3 789.1 
2I 6.}0 20.41 l2}.Q 406.1 41 6.}0 40.73 121.9 814.5 
2J 3.·~o ?0.41 71•1 408.1 4J 3.56 40.73 71-.1 814.5 
2K 1.02 20.41 20.1 408.1 4K 1.02 40.73 20.3 814.5 
2L -1.52 20.41 -3o.s 40d.l 4L -1.~2 40.'13 -30.5 814.5 
2'--1 3.Sft 21.6H 71.1 433.5 4M 3.56 42.00 71.1 839.9 
2N 1•02 ?1.6A ?0.3 433.5 4N 1.02 42.00 20.3 A3Q.9 
20 6.}0 22.9c; 121.q 45t1. 'J 40 6.10 43.27 121.9 865.3 
2P 3.56 22-~c.; 7).~ 456.9 4P r·~6 4~-~7 -,1. ~ 86~.3 
2(~ 1.02 ~2 •. 15 20· 458.9 4(~ .02 4 •. 1 20. 86 .3 
2R -1.52 22.95 -30.5 458.9 4R -1.52 43.27 -30.5 865.3 
25 3.56 24.2? 71.1 404.3 45 3.56 44.'54 71.1 890.7 
21 l.U? ?4.?.2 20.1 484.3 4T 1.02 44.54 20.3 890.7 
2U h.IO 2'5.49 121.9 509.l 4U 6.10 45.81 121.9 916.1 
2V 1.sn 25.4Q 71.1 50Q.7 4V 3.56 45.81 71.1 916.1 
2w 1.0?. ?5.49 20.1 509.7 4W 1.02 45.Al 20.3 916.1 
2X -1.52 25.4f:l -10.5 509.7 4X -1.52 45.81 -30.5 9}6.1 
2Y 3.'i6 ?H.03 71.1 560.5 4Y 3.56 48.35 71.1 966.9 
2Z 1.02 28.03 20.3 560.5 4Z 1.02 1+8. 35 20.3 966.9 
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Table B.ll 

Y-Z COOROIN~TFS FOR VEPT I C.AL SAr1PLFR CENTERED AT POINT p ON LINE 0 

SAM Yi'~l ( fM) IM ( Cf·O yp U·') ZP(M) SJ\M YMtCM) ZM<CM) YP(M) ZP(M) 

1 ~\ 3.05 A.26 61.0 lh5.1 3A 3.05 28.SA 61.0 571.5 
18 • 1) l B.2A 1(1.2 165.1 3R .51 28.5R 10.2 571.5 
lC -2.03 a.~,c;, -40.6 16':>.1 3C -2.03 28.5A -40.6 571.5 
lf1 -4.'57 f4.?f1 -91.4 16~.1 10 -4.57 28.58 -91.4 S71.5 
lE .51 H.~q 10.2 171.8 3E .51 29.21 10.2 584.2 
lF -?.03 B.~q -40.6 l 7.,. 8 3F -2.03 29.21 -40.6 584.2 
}r, .51 q. 5~i )U.? lt:J0.5 3G .51 29.8') 10.2 596.9 
ld -2-.o] Q.53 -40.6 1~0.~ 1H -2.03 29.85 -40.6 596.9 
1 I ].05 lO.HO 61.0 215.9 3.[ 3.05 31.12 61.0 622.3 
lJ .Sl lO.AO }0.2 21S.9 3J .51 31.12 10.2 6?2.3 
lK -t:-.03 lO.f-30 -40.6 215.q 3K -2.03 31.12 -40.& 622.3 
lL -4.'57 1 o •. qo -91.4 215.9 3L -4.5 ., 31.12 -91 •'• 622.] 
1M .t.;l 12.07 10.2 241.3 lM .51 32.39 10.2 647.7 
IN -?..q] 12.!)7 -40.6 ?41.3 31\J -2.03 32.3Q -4CJ.f) 647.7 
10 .3.05 13.34 61.0 266.7 10 3.05 33.66 t,}.O 673.1 
lP .~1 L3.34 10.?. 266.7 )f.) .!::>1 33.66 10.2 673.1 
10 -2.01 13. :~4 -40.6 266.7 :·Hl -2.03 33.66 -40.6 673.) 
lR -4.S7 13. ~~4 -91.4 266.7 3R -'+.57 33.66 -91.4 673.1 
lS .~] 14.61 10.2 292.1 35 .51 3<t-.93 10.2 698.5 
lT -?..o3 14.61 -40.A 2c..)2.1 3T -2.03 34.93 -40.6 698.5 
lU 3.n'"> i5.8A 61.0 317.5 3U 3.05 36.20 61.0 723.9 
lV .51 JS.A.A 10 .. ?. 31 ~,. 5 :tV .51 36.20 10.2 723.9 
1 \~ -;~.()] l') • .qq -4u.6 317.5 3W -2.03 .16.20 -40.6 723.9 
lX - ;_.. 5., l 5 •. q;., -91.4 317.5 lX -4.57 36.20 -91.4 723.Q 
IY .,1 18.4:.? 10.2 368.3 1Y .51 38. -,4 10.2 774.7 
ll -? .l' 3 18.4? -4o.o 368.3 37 -2.03 38.74 -40.6 774.7 
2A 3.05 18.42 61.0 36H.3 4A 3.05 38.74 61.0 774.7 
?.B .51 1B.4? 10·? 3h8.3 4H .51 38.'74 10.2 774.7 
2C -2.03 lf\.42 -40.A 368.3 4C -2.03 38.74 -40.6 774.7 
20 -4.~7 ]A.4? -Ql. 4 36H.3 40 -4.57 18.74 -91.4 774.7 
2£ • '5 l l9.0S lO.?. 3Al.O 4E: .51 39.37 10.2 787.4 
2F -2.D] l9.0'i -4n.t=t lAl.O 4F -2. o:-t .19.37 -40.6 7A7.4 
2G .Sl l4.'lq 10.? 393.7 4G .51 40.01 10.2 800.1 
2H -2.03 1Q.~9 -40.() 393.7 4H -2.n3 40.01 -40.6 800.1 
21 3.05 2o.qn 61.0 419.1 41 3.05 41.28 61.0 825.5 
2J •'11 ro.qA 10.2 419.1 4J .51 41.29 10.2 825.5 
2K -2.03 c~o. <16 -40.6 41Q.} 4K -2.03 41.28 -40.6 825.5 
2L -4.1.j7 ?o.q6 -91.4 4lq.l 4L -4.57 41.213 -91.4 825.5 
2M • l.) 1 22.21 10.2 444.5 4M .'51 42.S5 10.2 B50.9 
2N -2.03 ?2.21 -40.6 444.5 4N -2.03 42.55 -40.6 850.9 
20 3. {15 23.~0 61.0 469.9 40 3.05 43.82 61.0 f\76.3 
2P .51 23.50 10.2 46Q.9 4J.) .51 43.82 10.2 876.3 
20 -?..03 23.50 -40.6 469.9 4(l -2.03 43.H2 -40.6 876.3 
2R _,+.r::-,1 23.50 -91.4 4£,9.9 4R -4.57 43."'2 -91.4 876.3 
25 .51 24.77 10.? 49':;.3 45 .51 45.09 10.2 901.7 
?.T -2.01 ?4.77 -40.6 495.3 4T -2.03 45.09 -40.6 901.7 
2U J.os:; 2fi.n4 61.0 520. '1 4U 3.05 46.36 61.0 927.1 
2\/ .";! ?.6.04 10.2 520.7 4V .51 46.36 10.2 927.1 
2W -?.03 26.04 -4U.o 520. -, 4w -2.03 46.36 -40.6 927.1 
2X -4.57 26.04 -91.4 520.7 4X -4.57 46.36 -91.4 927.1 
2V ·"1 28.'58 10·2 571.5 4Y .51 4,8.90 10.2 977.9 
2l -2.03 28.5A -40.6 ~)/1.5 4Z -2.03 48.90 -40.6 977.9 
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Table B.l2 

Y-7 COOR!) I t.;A 1 ES FOR VEF<TIC~L 5/l.MPLFR CENTERED AT POINT M ON LINE E 

S1\M y <\1 ( c: f"l) l!-.1(CM) yp ( ,.,, ZP(M) SJ\~1 YM(CM) ZM(CM) YP(M) ZP(r-1) 

lA l~.lQ 7.4.1 ?.4·~.B 148.6 3A 12.19 21.-rr:; 243.8 sss.o 
lH '~.os 7.41 l93.n l4H.b 38 9.65 27.7'5 193.0 sss.o 
lC '. ll 7.43 l4~.2 ltt~.b 3C 1 • . I 1 2·7. 75 142.2 sss.o 
lD 1 .... ') 7 7 ·'•3 Ql • .:+ }4lj.6 30 4.57 21. ·rs 91.4 sss.o 
lE 9.65 '\.07 193.0 161.3 3E ~.65 28. ~39 193.0 567.7 
lf 7.1.1 :q. i) 1 142.? 161.3 3F ., • 11 28.39 142.2 567.7 
l<:i l1.h5 ~.To l93.0 1 (4. 0 3G 9.fl5 29.02 193.0 580.4 
lH l. l 1 8.70 l42.2 174.0 3H "7.11 29.02 142.2 580.4 
1 I l2.lQ 9.9·7 ?.43.i1 1~9.4 .1[ 12.19 30.29 ?43.A 605.8 
lJ "l.h5 9.97 193.0 }QQ.'+ J,J 9.65 30.29 193.0 605.:8 
lK ., • ll 9.97 142.2 lq9.4 3K 7.11 30.29 142.2 &os.a 
ll 4. 5 ., 9.~7 91.4 1'19.4 3L 4.57 :10.29 91.4 605.8 
1M 9.h5 11.?.4 193.0 224.h 3M 9.65 31.56 193.0 631.2 
lN .,. 11 11.~4 14?..2 224.8 3N 7.11 ]}.56 142.2 631.2 
10 l2.1Q 1?.51 ?.43.8 250.2 10 J2.}9 32.83 ?41.8 656 •. 6 
lP ;.; • ~':> 12.51 l93.0 2'50.2 3P 9.65 .32.83 193.0 656.6 
l (~ r. ' 1 .12.51 l4.2.2 ?")0.2 3l~ 7. 11 3~.8] 142.2 656.6 
lR 4.'-;7 12.Sl 91.4 250.~ 3R 4.57 32.83 '11.4 656.6 
lS 

9. "'"' 
l3.7H 193.0 275.b 3S 9.65 34.10 l93.u 682.0 

lT I. 1.1 13.7~ 142.2 275.6 3T 7.11 34.10 142.2 682.0 
lU l?.}Q 15.t)") 243.$l 301.0 3tJ }2.19 35.37 ?43.8 707.4 
lV Q.6S lr;.os 193.0 3\.ll.O 3V 9.65 35.37 193.0 707.4 
1 \'if ., • 11 15.05 142.? 101.0 3!-l 7.11 35. 3.7 142.2 707.4 
lX tt-.'37 lS.f)'l Q}.4 301.0 1X 4.57 35.17 91.4 707.4 
lY 9.65 l7.5Q 193.0 3r:)l.8 1Y 9.65 37.91 l93.o 758.2 
11 ., • l l 17.')q 1 1+~. 2 3~1 .. 8 3l 7.11 37.91 1~+2.2 758.2 
2t\ 12.19 17.5q 243."\ 3~.> 1 • H 4A 12.)9 37.91 243.B '/58.2 
2R 4.A5 17.'-;(.) 193.0 351.8 4H 9.65 37.91 193.0 758.2 
2C 7.11 1 1 .sq 142.? 35l.ti 4C 7.11 37.91 142.2 ·rsa.z 
i?.fl 4 ...... 1 17.t:;Q Q}.4 351.11 40 4.57 37.91 91.4 758.2 
2E Q.A&:; JR.(J3 lQ3.n 364.':> 4E 9.6~ ~~8 • S'i llJ3.o 770.9 
2F 1.11 l u. 2~i 142.:? 364.';:, 4F 7.11 ]8.55 141!-.2 770.9 
2G ··~. r..s lA.Hh 193.0 317.2 4G 9.65 39.1H 193.0 783.6 
2H 1. 1 I IB.Hh l42.C. 317.2 4H 7.11 39.18 142.2 783.b 
2I 12.19 20.11 243.~ 40~.6 41 12.19 40.45 243.8 809.0 
2J q.~s 2U.l3 1 Q3·. 0 402.6 4.J 9.65 40.45 193.0 809.0 
2K 7.11 20.13 142.? 402.6 4K 7.11 40.4'5 142 .• 2 809.0 
2L 4.1:)7 20.11 91·' ... 4\1?.. b 4L 4.57 40.45 Q}.4 809.0 
2t•{ q.r,s r~l.~+O 193.0 4?8.u 41'1 9.65 41.72 193.0 834.4 
2q '7. 11 ~1. 1+0 142.2 42~.u 4N .7. 11 '+1· 72 142.? 834.4 
20 12.1Q ?.?..67 243.R 453.4 40 ).2.19 42.99 243.8 859.8 
2P 9.6"> ?2.67 }()3.0 453.4 4P '1·65 42.99 193.0 859.8 
2Q 7.11 ?? • 6 ., 142.2 453.4 4(~ .11 42.9q 142.2 859.8 
2R 4. 1;)7 22.67 91.4 4S.J.4 4R 4.57 42.99 91.4 859.8 
25 9.65 ?3. 9/t- lq3.0 478.8 45 9.65 44.?.6 193.0 885.2 
2T w'. 11 ?3.Q4 l42.? 47H.8 4T 7.11 44.26 142.2 885.2 
2U 1?..19 ?5.21 243.H 504.2 4U 12.19 45.53 243.8 910.6 
2V 9.f"l~ 25.21 1 q3. (l ~)04.2 4V 9.b5 45.53 193.0 9}0.6 
2'4 ., • l 1 ?.5.21 142.2 504.2 4w 7.11 45.53 142.2 910.6 
2X 4.51 25.2.1 91. '• 504.2 4X 4.57 45.53 91.4 9}0eb 
2Y 9.65 27.15 193.0 55~.0 4Y 9.65 48.07 193.0 961.4 
2l 7.11 27.15 1 '+2. 2 555.0 4Z 7.11 48.07 142.2 961.4 
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Table B.13 

Y-l C (hi R 0 T c\~ li l E 5 FUR VEh'TICAL SAt-1PLFR CEh.iTERED AT POINT 0 ON LINE E 

5At--i y :JI ( (?~} 7 M ( (1'-0 YP(M) ZPL-1) SAM YM <C~) ZM < cr .. o YP(M) ZP(M) 

lA belll ll.G4 121.9 238.9 3A b.lO 32.26 121.9 645.3 
1 fi 3.SA 1.1. q4 71 • l 23B.9 18 3.56 ]?..26 71.1 645.3 
lC 1.0? 11.44 20.J 23d.4 ~c 1.uc 32.26 20.3 645.3 
lD -~.~~ )1.44 -3o.s 238.9 3D -1.52 32.?.6 -::H> • 5 645.3 
IF J.Sh 1?. s~~ 71.1 ?';1.6 3~ 3.56 .12.90 71.1 658.0 
l.F 1..02 12.SA 20.1 2:,1.6 1F 1.02 32.90 ?0.3 658.0 
lG 3.S6 l3.?.l 71. 1 264.3 36 3.S6 33.53 71.1 670.7 
lH 1. i)2 13.~1 ?0.3 264.3 3H 1.02 33.53 20.3 6'70. 7 
1 I 1-).lo 14.4~ 1?1.9 289.7 3! o.lo 34.80 1?.1.9 696.1 
lJ 3.S6 ]4.4A 71.) 289.7 3J 3.56 34.80 71.1 696.1 
lr\ 1.02 14.4A 20.3 cU9.7 3K 1.02 34eHO 20.3 696.1 
ll -l.S2 14.4H -30.') 289. "7 3L -1.52 34.80 -30.5 696.1 
lM 3.'-io 15.7S 71.1 31~.1 3M 3.5b 36.07 71.1 "721. s 
PJ 1.02 lS.7t:; 20.1 315.1 1N 1.02 36.07 20.3 7?1.5 
10 6.10 17.0? 1?1.9 340.5 30 6.10 37.34 121.9 746.9 
lP 3.L\A 17.'12 71.1 340.5 1P 3.56 37.34 '71.1 746.9 
liJ 1.0? 17.02 20.3 340.S 1<J 1.02 37.34 20.3 746.9 
lR -1 .52 j 7. :12 -3o.s 340.5 3R -1.52 ~~7. 34 -30.5 746.9 
15 3.S6 JA.?.9 71.1 ]65.9 ]5 3.56 3Re6l 71.1 772.3 
lT 1. !);.?. lB.?.q 20.3 36~.'i ·3 r 1.02 :38.61 20.3 772.3 
lU n.ln 19.56 l?l.q 391.3 1U 6.10 39.8A 121.9 797.7 
IV ].r.:;r, }q.S6 71.] 3Ql.3 1V 3.56 ~~9 • H8 11.1 797.7 
l \•I 1.02 1Q.56 20.1 391.3 3·AI 1.02 39.88 20.3 797.7 
lX - J. '-,2 ]Q.'i() -30.5 3~J l. 3 3X -1.52 39.81-l -30.5 797.7 
lY 3 • .,n ~2.10 71.1 442.1 3Y 3.5b 42.42 ., 1. 1 H48.5 
1? 1.02 ?2.10 ?0.3 442.1 3Z 1.02 42.42 20.3 848.5 
2A F-,. 1 j) ??..10 l?l.q '~42. 1 4A 6.)0 '-+2.42 121.9 848.5 
2H 3. ·.;;;;:, ??.10 71.1 442.1 4R 3.~6 42.42 71.1 848.5 
2\. 1.02 2?.111 20.3 442.1 4C 1.02 42.42 21).3 848.5 
?0 -1. '-'? ~?. 1 ,·) -10.5 442.1 40 -1.52 42.42 -30.5 H4A.5 
~[ 3.~A 1-'2.74 71. 1 4?4.B 4f 3.St> , ... 3. 06 71.1 861.2 
2F 1 • C•? 22. ·(1~,. 2 i). :~ 45'+. 8 4F 1.02 43.06 (:»0.3 861.2 
?b 3. !)6 ?3.37 71.1 46(.:, 4G 3.S6 ,._3. 69 "11. 1 873.9 
2H 1 • IJ? 21.17 20.3 467.5 4H }.02 43.69 2Ue3 873.9 
?l h.JO ?,ll • 64 121_.9 492.9 41 6.10 44.96 12l.Y 899.3 
2J 3~~6 24. 61 .. 71.1 4'J2. 9 4J 3.56 44.96 '11. 1 899.3 
2K ].02 24.61+ 20.3 492.9 4K 1.02 44.Q6 20.3 899.3 
2L -1. '-)2 ?4.64 -30.5 492.9 4L -1.52 44.96 -30.5 899.3 
2"'1 3.sr:- ?5.Ql "71. 1 ~18.3 4M.. 3.~6 46.23 71.1 924.7 
?.N 1.0? ?'5.91 20.3 '518.3 4N 1.02 46.23 20.3 924.7 
20 A.]O ?7.1B l?.l.Q S43.7 40 6.10 47.50 121.9 950.1 
2P 3.~6 27. 1 q 71.] 543.7 4P 3.56 47.50 71.1 950.1 
2Q 1.02 ?.7.18 20.3 543.7 4l~ 1.02 47.50 20.3 950.1 
2k -1.~2 27.lB -1o.s 543.7 4R -1.52 47.50 -30.5 950.1 
25 3.~£; ?q.4") 71.1 S69.1 4S 3.5b 48. 7"7 71.1 975.5 
?.T 1 • \12 ~8.45 20.3 569.1 4T 1.02 48.77 20.3 975.5 
2U 6. 1. (J 2q~72 121.9 S94.5 4U 6.10 50.04 121.9 1000.9 
2V ~i. 5f-J ?q.-,?_ 71.1 ~94.5 4V 3.56 50.04 ., 1. 1 1000.9 
2v4 I.o? 29.72 20.1 594.'i 4\-J 1.02 '>0.04 20.3 1000.9 
2X -1.52 ?9.72 -30.5 594.5 4X -1.52 50.04 -30.5 1000.9 
2Y 3.S6 32.2h 71. 1 645.3 4Y 3.56 52.58 71.1 1051.7 
2Z l.tl2 32.26 20.3 645.3 4Z 1.02 52.58 20.3 1051.7 



104 

Table B.l4 

Y-l C\10~0 l NA lf-~S FO:~ VEt.iT IC~.L SAMPLER CF"JTEREO .AT POINl p ON LINE E 

~AM Y"'!(('M) 7M (Cf\H YP(M) ZP(M) Sl\M YM(CM) Zi"i(CM.) YPCM) ZP(M) 

lA 3.(lS 12.411 6t.n 249.2 3A 3.05 32.7A 61.0 655.6 
lA .51 12.46 10.2 249.2 3A .Sl 12.78 10.2 655.6 
lC -2.n3 12.46 -'t-0 ·" 244.2 3C -2.03 ~32 • 7 R -40.6 655.6 
10 -4.57 12.46 -Ql.4 249.2 10 -4.57 ]2.78 -91.4 655.6 
lE .<;1 1:1.10 10.2 261.9 3F' .51 :33.42 10.2 668.3 
lF -2. (j 'i 1:1.10 -40.h ?61.9 1F -2.03 13.42 -40.6 6f)t:4.3 
}() .~1 11.73 to.~ 214.o '3G .51 34.05 10.2 681.0 
lH -?.. \) j 13.73 -40.6 274.6 1H -2.03 34.05 -40.6 6Al.O 
1 I 3.05 15.00 ~1.0 3no.u 31 3.05 35.32 61.0 706.4 
lJ .51 15.00 10.? 300.0 3,J .51 35.3~ 10.2 706.4 
lK -2.n3 l'i.OO -4•). h 300.0 3K -2.03 35.32 -40.6 706.4 
ll -'+.'l7 lS.on -Ql.4 300.0 ~L -4.57 35.32 -'J1~4 706.4 
li"1 .51 16.27 10.2 325.4 1~1 .51 36.5Q 10.2 731.8 
IN -2.n1 ln.~7 -40.A 3?.5. '• 1N -2.03 36.sq -40.6 731.8 
10 3.05 l7.S4 61.0 ]5').':\ 10 3.05 17.86 61.0 757.2 
lP .Sl 1 7. '-;4 10.~ 35tt. 8 3P .51 31.86 10.2 757.<. 
1 (J -2.0~~ 17.~4 -40.fi 350.H )(~ -2.03 3 7. 8(., -40.6 757.2 
lR -'+.57 17.54 -Ql.4 3SO.B 3R -4.57 37.86 -91·'• 757.2 
lS .51 lM.Al 10.?. 376.2 35 .51 39.13 10.2 '782.6 
lT -2.03 lA.Hl -40.6 376.2 1T -2.03 39.13 -40.~ 782.6 
lll 1.nc;; 20.0~ 6I.n 401.6 3U 3.05 40 ·'•0 61.0 aoA.o 
JV .51 ?.O.OR 10.2 401.6 3V .51 40.40 10.2 soa.o 
lvJ -?.OJ ?O.OA -4c). f, 401.6 1W -2.03 40.40 -40.6 aos.n 
lX -4.57 ?O.nR -91.4 40 l.u 3X -4.S7 4-0.40 -91.4 Aoa.o 
lY .~d 2?.1,2 10.? 452.4 1Y .51 42.q4 10.2 ass.A 
lZ -2.03 22.62 -40.6 452.4 3Z -2.03 42.94 -40.6 858.8 
2.A ].05 22.62 61.0 452.4 4A 3.05 42.94 61.0 858.8 
2B .~1 22.62 10.2 452.4 4H .51 '+2.94 10.2 858.8 
2C -2.03 ?2.62 -40.6 4C:,2.4 t~C -2.03 42.94 -40.6 858.8 
i?D -4 .5'7 ??.6? -91.4 452.4 40 -4.57 42.94 -91.4 858.8 
2F .c:;l 23.2A 10.2 465.1 4f .!:)1 43.58 10.1? 871.5 
2F -!!.O] 2J.2n -40. f, 461j.l 4F -2.03 43.58 -40.6 871.5 
2H .51 23. {~Q 10.2 4 7·7. a 4G .51 44.21 10.2 884.2 
2H -2.03 23.HQ -40.h 477.ti 4H -2.03 44.21 -40.& 8A4.2 
21 3ttOS ?s.t..; 61.0 503.2 4I 3.05 45.4A 61.0 909.6 
2J .Sl ~5.16 10.2 503.2 4J .51 45.48 10.2 909.6 
2t< -2.03 25. 1 f) -4(}.6 503.2 4K -2.03 45.48 -40.6 909.6 
2L -4.57 25.lo -91.4 503.2 '•L -4.57 45e4A -91.4 909.6 
2M .51 26.43 10.2 528.6 4M .51 46.75 10.2 935.0 
2N -2.03 ?6.43 -40.ft 528.6 4N -2.03 46.75 -40.6 935.0 
20 3.05 ?7.70 61.0 554.0 40 3.05 48.02 61.0 960.4 
2P .':ll ?.7.70 10.2 554.0 4P .51 48.02 10.2 960.4 
2Q -~.01 27.70 -40.6 554.0 4<J -2.03 48.02 -40.6 960.4 
2R -4.57 21.f() -9ltt4 5':)4.0 4R -4.57 48.02 -91.4 960.4 
25 • 51 2q.q·r 10.2 579.4 45 .51 49.29 10.2 985.8 
2T -2.03 28.97 -40.Il 579.4 4T -2.03 49.29 -4{1.6 9A5.R 
2U 1.o5 30.?.4 61.0 h04.8 4U 3.05 50.56 61.0 1011.2 
2\1 .51 30. 2'~ tn.c tt04.8 4V .51 50.~6 10.2 101\.2 
2W -i:!.Cl3 10.?.4 -4n.#l ~04.H 4W -2.03 50.56 -40.6 1011.2 
2X -4.'57 30.24· -91.4 604.8 4X -4.57 50.56 -91.4 1011.2 
2Y .'il 32.7H 10.2 fl55.6 4Y .51 53.10 10.2 1062.0 
2l -2.03 32.7>1 -40eh 655.6 4Z -2.03 53.10 -40.6 1062.0 
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Table B.15 

v-z COOf<n T '~1\ TfS FOR VERflCAL SAr~PLER CF.NTERED AT POINT ~1 ON LINE F 

Sl\~ Yi"'' ((>1) ZM<CMl yp ( f.<l) ZP(M) SAt-" YM((M) ZM(C:'-4) YP(M) ZP(M) 

l A l?.JQ 8.77 ?43.H 175.5 3A 12.19 29.09 243.8 581.9 
1 f~ 9.ht.=; H.77 193.0 175.5 ]A 9.6~ t!CJ.oq 193.0 5Al.9 
lC 7. ll R.77 14~.?: 1 "75. s 3C /ell ~9.oq 14?.2 581.9 
lD 4.t.:>7 f~. 77 91.4 175.~ 30 4.57 29.uq 91.4 581.9 
lF 9.tlS Q.41 191.0 l8d.2 3E 9.ft5 29.71 }q3.0 594.6 
lF 7. 1 1. Q .. 41 142.2 1~8.2 1F 7.11 29.71 142.2 SQ4.6 
1<1 Y.65 10.04 1Q3.0 20u.9 3G 9.6~ 30.36 193.0 607.3 
lH r. 1 1 if).04 142.? 20\). 9 1H 7. 11 30.36 142.2 607.3 
l I 12.1Q ll • ~31 243.B ~26.3 :~I 12.19 31.63 243.H 632.7 
ld l-l.hS 1) • 31 lf}J.O ?~6.3 1J 9.65 31.63 193.0 632.7 
lK 7. 1 1 11 •. i 1 l•'f.2.? ?26.3 3K 7.}1 31.63 L42.2 632.7 
ll 4.')7 J 1. i 1 C}l.4 ?.26.3 .1L 4.57 31.63 91.4 632.7 
}l"l Q.f)::; l?..GA )Q3.0 251.7 1fv1 9.6'i 32.90 193.0 65A.1 
}N 7 • l l 1?."5A 14?.?. 251.7 ]N 7.11 32.90 142.2 658.1 
10 1?.19 l 3. :i r; ?43. f~ 27 7.1 .10 12.19 34.17 243.8 683.5 
lt-> q.h'i lJ.RS 19].0 277.1 1P 9.65 34.17 193.0 683.5 
10 7. i l lJ.s.;t; 14?..? 277.1 3Cl 7. ) 1 14.17 142.2 683.5 
1R 4.S7 l].ftt; 91.4 277.1 1R 4.57 34.17 91.4 683.5 
lS q.h5 15.1? l93.n 3u2.S 35 9.65 35.44 193.0 708.9 
1 r 7.11 15.1? 142.2 ~~n2.s 3T 7.11 35.44 1.42.2 708.9 
l\1 12.14 l6.3Q ?43.H 127.9 1lt 12.19 J6.71 243.8 734.3 
lV q.h') 16.]Q 193.0 127.9 3V 9.65 36."71 193.0 734.3 
lw 1.11 t6.19 142.2 '327.9 3W 7.] 1 36.71 14?..2 734.3 
1 X: 4.S7 l6.39 91.4 327.9 1X 4.57 16 •. ,1 91.4 734.3 
lY '1.f·S 18.<13 193.0 378.7 3Y 9.65 39.25 193.0 7A5.1 
lZ 7. ! l lB. Q"J 142.2 378.7 3Z 7.11 39.25 142.2 785.1 
?.A 12.]4;1 ]f_l.q) 243.H 3 78.' 4A I2.llJ 39.25 243.8 78.5.1 
~H 9.1)5 18.Q'1 1Q3.0 37H.l 4ti 9.65 39.25 193.0 7$35.1 
?C '. ll lR.91 142.?. 378.7 4C 7.11 39.25 142.2 785.1 
20 4.r;·r IA.QJ Q 1· , .. 378 •. , 40 4."'7 39.25 91.4 785.1 
?E 9.h':) 19.(:.;,/ L93.q 391.4 4E 9.65 39.89 l'J3.u 797.8 
2F f. 1 1 ]~."57 J42.2 jq}.4 4F 7.] 1 39.Hq 142.2 797.8 
2\j <..). ~':) ?0.20 J93.0 404.1 46 9.6!> 40.52 193.0 810.5 
2H f. l 1 ?0.20 142.? 404.1 '+H 7.11 40.52 1'+2. 2 810.5 
21 12•lQ 21.47 ~43.A 429.S 41 ]2.19 41.79 243.8 835.9 
?.J 9.65 2}.47 193.0 429.5 4J 9.65 41.79 193.0 835.9 
iK 7. 1 1 ? 1.47 l'+-2. 2 429.S 4K 7.11 41.79 142.2 835.9 
~L 4.S7 2].47 91.4 42q.s 4L 4.5-, 4le7q 91.4 835.9 
2~-'1 4.6C:., ?..2.74 193.0 4:.4.9 4t~ 9.65 43.06 193.0 861.3 
2N 7 • ) 1 ?2.'74 142.? 454.9 I~N 7.}1 43.06 142.2 861.3 
?O 1?.19 2t,.. 0 l 243.P. 480.3 40 12.}9 44.3'3 243.8 886.7 
?P 9.A'5 ?4.01 193.0 4A0.3 4P 9.65 44.33 193.0 886.7 
2Q 7.11 ?4.01 142.2 480.3 4() 7.11 44.33 142.2 886.7 
2R 4.57 24.01 Ql.4 4B0.3 4R 4.57 44.33 91.4 886.7 
2S Q.65 2~.?.H 193.0 505.7 45 9.65 45.60 193.0 912.1 
2T ., • 1 1 ?.5.~8 142.? ~05.7 '+T 7.11 45.60 142.2 91,.~ 2U lt:'-.19 r.6.C.,c::; ?43.A 531.1 4U )2.19 46.07 ~43.8 93 • 
2V q • r,c;; ?6.sc; 193.0 531.1 4V 9.65 46.87 193.0 937.5 
2;1 ~ 7. ll (l6 • s::;r.:, 142.2 531.1 4W 7.1.1 46.87 142.2 937.5 
2X 4.L.)7 ?6.c;r:; 91.4 531.1 4X 4.57 46.87 91.4 937.5 
2Y q • ..:,s 29.09 193.0 5H1.9 4Y 9.65 49.41 193.0 9A8.3 
2Z 7.11 29.0~ 142.2 58l.f.J 4Z 1.11 49.41 142.2 988.3 
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Table B.l6 

Y-7 COORD I i\ o 'fE S FOR VFR T ICI\L SAMPLF'"R CF'NTERfD AT POJNT 0 ON LINE F 

5Af4 Yt-1 (r:fl!t) Zr-' < c•.q yp ( ,,,, ZP(M) SAM VM(CM) ZM(Ct.-1) YPCr-1) ZP(M) 

lA t-..10 11.7'). 12l.Q 234.6 ~A 6.10 32.05 1?.1.9 641.0 
lR 3.S6 11.73 71.1 ?34.6 3R 3.56 32.05 71.1 641·0 JC l.H? ll.1J 20.~ 234.6 3C 1.02 32.05 20.3 64 -.o 
10 -l .S2 11.'13 -1n.c; ?34.6 30 -1.52 32.05 -30e5 6_41.0 
lE 3.~6 l2.Jn ., 1 • l 247.3 3F. 3.56 32.6R 71.1 653e7 
lF 1.02 l2.JA ?.0.1 r?4 1. 3 3F 1.02 32.6A 20.3 653•7 
lG 3.C,6 } ] • i) I) , l. 1 26t.t. 0 1G 3.~6 '93.32 71.1 666.4 
lH 1.02 l3.no ~0.3 ?60.0 3H 1.02 33.32 20.3 666•4 
1 I t-,.)0 14 .?·r 12\.Q 285.4 31 6.1(J 34.~9 121.9 691•8 
l,J 3.56 14.27 71.1 28'::>.4 3J 3.56 34.59 71.1 691.8 
lK 1.02 14.?7 2ft. 3 2H~.t+ 3K 1.02 34.5q 20.3 69le8 
lL -1.~2 14. ?·r -3o.c; 2115.4 3L -1.52 ~4.59 -30.5 691•8 
lr-1 3.~6 15.S4 71.1 310.~ 3f" 3.56 35.86 71.1 717•2 
lN l.n?. Jt:;.54 ?o.l 3lO.H 3N 1.02 35.86 20.3 71 7 ·2 
10 b.ln lA.Hl l~l.q )J6.2 30 6.10 37.13 121.9 742.6 
lP ].o.;f} lo.ql 71.1 336.2 1P 3.56 37.13 71.1 742.& 
)Q l.il2 lf"'.f\1 20.1 336.2 ](,) 1.n2 37.13 20.3 742td!J 
lR -1.~? ln.Hl -3o.s 3]6.2 1P. -1.5~ 37.13 -30.5 742t.6 
IS J.~h lt-'.I)A 71.1 361.6 1S 3.')6 38.40 71.1 768•0 
lT 1.02 lP.O'\ 20.3 361.6 3T 1.02 38.40 20.3 768.0 
lU 6.10 1Q.3" l21.4 387.0 ]lJ 6.10 39.67 121.9 793.4 
lV 3.S6 19.1C:, 71.1 301.0 3V 3.56 39.67 71.1 793.4 
lW I.n? lQ.]r;.; 20.3 3B1.0 3\.t 1.02 39.67 !!0.3 7Q3•4 
1)( -1. !j2 19.3C:, -3n.r; 387.0 3X -1.52 39.67 -30.5 793.-4 
lY 3.~h ;~l.H~ 71.1 437.8 3Y 3.5b 42.21 71.1 A44.2 
lZ 1.02 ? 1· f.:l() ?.0.3 437.6 1Z 1.02 42.21 20.3 844.~ 
21\ 6.10 ?1.~9 121.9 437.8 4A 6.}0 42.21 121.9 844. 
2~ 3.5fi ~1.'39 71.1 437.H 48 3.56 42.21 71.1 844.2 
2C 1.n2 ?l.A9 ?.0.] 437.8 4C 1.02 42.21 20.3 8444l2 
2n -l.S2 ? 1 • fi <.) -1(1.'5 437.ii 40 -1.52 42.21 -30.5 844.2 
2E 3.'1h ~?.Sr 71.1 450.~ 4E 3.56 42.84 71.1 856•CJ 
2F 1.02 i!?..r;:;2 20. :i 450.'i 4F 1.02 42.84 20.3 856.9 
2f? 3.56 ?3.1~ 7l.J 463.2 46 3.56 43.48 71.1 869.6 
2H t.o?. ?.3.1A 20.3 463.2 4H 1.02 43.4A 20.3 869.6 
2I 6•10 ~4.43 121. q 4~A.o 4I 6.10 44.7'; 121.9 895.0 
2·J l.5h ?4.43 71.1 48A.6 4J 3.56 44.75 71.1 895.0 
2t< 1.02 24. lt.:J 20.3 4q~.6 4K 1.02 44.75 20.3 895.0 
2L -1.')2 ?4.43 -30.') 4fH3.6 4l -1.52 44.75 -30.5 895.0 
2M ::l.c.;o ?5 • ., n 71.1 514.0 4M 3.56 46.02 71.1 920.4 
2!·-j l.tl2 ?5. 70 ?.0.3 514.0 4N 1.02 46.02 20.3 920.4 
20 6.10 26.97 l2l.q 539.4 40 6.10 47.29 121.9 945.8 
2P 3.c;, 26. crt 7lel 539.4 4P 3.56 47.29 71.1 945.8 
2Q }.02 ?6.'11 20.3 5'39.4 40 1.02 47.29 20.3 945.8 
2R -1.5? ~o.q7 -3u.5 539.4 4R -1.52 47.§9 -30.5 945.8 
25 3.56 2~.~4 71.1 564.8 45 3.56 48. 6 71.1 971.2 
2T 1.02 ?.A.24 20., ?64.8 4T 1.02 48.56 20.3 971.2 
2U "·10 29.&;;;1. 12}.~1 590.2 4U 6.}0 49.83 121.9 996.6 
2V 3.~, 29.51 7}.1 590.t! 4V 3.56 49.83 71.1 996.6 
2W 1.02 2Q.5l 20.1 5~0.2 4\tJ 1.02 49.83 20.3 9q6.6 
2X -l.c:;2 ?9.'51 -30.5 590.2 4X -1.~2 49.83 -30.5 996.6 
2Y 3.'-;6 32.0'5 71.1 641.0 4Y 3.56 52.37 71.1 1047.4 
2Z 1.02 32.0'5 20.3 641.0 4Z 1.02 52.37 20.3 1047.4 
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Table B.l7 

y-z COtH.fO I 1\lA T ES FOH VERTICAL 5At'-1PLFR CENTERFD AT POINT p ON LINE F 

SA1'1 YM ( r:~--1) ?M.(Cl\4) yp (fil) ZP ( ~1) Sl\M YMtC~,1) ZM(CM> Yt->(M) ZP(M) 

1 A ].ns l;:t.lq ol.n 241.7 3A 3.05 32.51 6}.0 650.1 
lH .51 l;?.lQ 10.? ~43 •. ., 38 .Sl 32.51 10.2 650.1 
lC -2. 1)3 l?e}U -4{\. h 24.3.7 3C -2.03 32.51 -40.6 650.1 
10 -4.1,:.){ l2.1Q -91.4 243."7 :;lf) -4.5 -, :12.51 -'.11.4 650.1 
lE .Sl 12.B? 10.2 ?5f}.4 ~F .51 33.14 10.2 662.8 
lF -2.01 1?. 11? -40.6 2~6.4 3F -2.03 33.14 -40.6 662.R 
l(j .';l 13.4h JU.? i.69.l 1(; .51 :i3.7A 10.2 675.5 
lH -1?.03 l 3. , .. ,.., -40.6 269.1 3~ -2.03 33.7A -40.6 675.5 
11 3.0~ 1' ... 73 61.0 294.~ 31 3.ns 3S.os 6}.0 700.9 
lJ .Sl 14.71 10.2 ?94.5 3J .51 35.015 ]0.2 700.9 
lK -2.H3 14.71 -40.h ?.94.5 3K -2.03 35.05 -40.6 700.9 
lL -4.S7 14.'11 -41.4 2~4.5 .3L -4.57 15.05 -~1.4 700.9 
1 t--1 .i-.,1 lo.on 10.2 314.9 3!"1 .~1 36.32 10.2 726.3 
lN -2.n3 16.00 -40.6 319.9 3N -2.03 36.32 -40.6 726.3 
tO .3.os ll.?'f 6l.fl 345.3 :-;\0 3.es 37.5q bl.O -/51.7 
lP .'Jl 17.<_7 10.2 .:445.3 3P .Sl 37.5Q 10.2 "151.7 
] C.) -2.0.3 17.?7 -40.~ ]45.3 30 -2.c3 37.Sq -40.6 751.7 
lR -4 • .;.;/ 1 '· 27 -":Jl.4 345.3 3R -4.57 37.5Q -91.4 751.7 
lS •. .., 1 IH.54 lO.?. 370.7 15 .51 38.86 10.2 777.1 
11 -2.01 lA.S'+ -40.6 370.7 3T -2.03 38.86 -40.6 777.1 
lU 3.01:) )q.H} 6l.n 396.1 .3U 3. (\~ 40.13 ol.u 802.5 
1 \.J .Sl lt.J.Hl }(}.;> 3'H) • 1 ~v .51 40.13 10.2 802.5 
11., -2. f' 3 ltJ.>il -40.h ]46.1 ~iw -2.l•3 40.13 -40.6 802.5 
11 -4. ~·7 1 q. -~ 1 -91. '~ 3~6.} 1X -4.r.;-, 40.13 -91.4 802.5 
lY .')1 ?2. ]~.i }O.? 446.9 3Y .51 42.67 10.2 1:.453.3 
17 -2. 0.1 2?.]~ -40.~ 446.9 37 -2.03 42.67 -40.6 853.3 
2A 3 • (' c; ?? • .35 6l.n '•46. 9 4A J.os 42.67 61.0 853.3 
2R • ~' l 22.~~" lU.~ 446.9 4ft .51 42.67 10.2 853.3 
2C -2.nJ ?2.15 -40.6 446.9 4C -2.03 42.67 -40.6 853.3 
20 -4. ~., 7 £'?. • :.i c:; -C) 1. , .. 4'•6.9 40 -4.57 '•2.6 7 -91.4 853.3 
2f • "''1 ~2.4fi ]0.? 459.6 4E .51 43.30 10.2 866.0 
2F -~.03 22.9q -40.~ 459.6 4F -2.03 43.30 -40.6 866.0 
2G .Sl ?3.6~ 10.? 472.3 4G .51 43.94 10.2 878.7 
2H -2.n3 1?3.62 -4o .• ;, 472.3 4H -2.03 43.94 -40.6 878.7 
2[ J.o:, 24. ~49 61.0 497.7 41 3.05 45.21 61.0 904.1 
2J .Sl c4.H9 10.2 497.7 4,J .51 45.21 10.2 904.1 
2K -2.03 24.Bq -40.A 497 •. , 4K -2.03 45.21 -40.6 904.1 
2L -4."\7 ?4.Aq -Ql.4 4Q7.7 4L -4.57 45.21 -91.4 904.1 
2:-1 .~1 26. 1 f) 10.2 52:3.1 4M .51 4b.4H 10.2 929.5 
2N -?..03 ?6. 1 ,., -'+Oeo 523.1 4N -2.03 46.48 -40.6 9?.9.5 
20 .i. 0"1 1!7.43 61.0 S4S3.5 40 3.05 47.75 bl.O 954.9 
2P .Sl 27. (.a, 3 10.? 54R.5 4P .51 47.7'5 10.2 954.9 
2CJ -2.03 27. '•3 -40.6 548.5 4Q -2.03 4 7. 415 -40.6 954.9 
?.H - .... s·r ?7.43 -91.4 ..,,.a. s 4R -4.57 47.75 -91.4 954.9 
25 .L:>l 2A.70 10.2 573.9 45 .51 49.02 10.2 980.3 
?T -?.n3 ~A.lO -4().fl '.:)73.9 4T -2•03 49.02 -40.6 980.3 
2U 3.n~ ?4.CJ7 nl.O ~99.3 4lJ 3.05 50.29 61.0 1005.7 
2V .Sl 2q.Q7 lH.?. \)'J9.3 4V .51 50.29 10.2 1005.7 
l!W -?.0] ?q.q-, -40.h 5Q9.3 4W -2.03 50.29 -40.6 1005.7 
2X -4.57 2Q.q"7 -Ql.4 ~99.3 4X -4.57 50.29 -91.4 1005.7 
2Y .51 3?..51 10.?. h50.1 4V .51 52.83 10.2 1056.5 
2Z -2.0:-J '32.51 -40.6 650.1 4Z -2.03 52.83 -40.6 1056.5 
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Table B.18 

Y-Z C D 0 i~ n I ,\i !l T E S FOf.( VERTIC"l 51\MPLF~ CENTERED AT POINT M ON LINE L 

C":;i\M y !'Yl ( f:l'-:) 7tu~(C~~';) YP(:V.) ZP<~) Si\M YM(CM) ZM(CM> YP(M) ZP(M) 

lA 1?.14 3. 2:~ 243.R 64.5 3A 12.19 23.55 243.8 470.9 
lH 9.65 3.?.3 103.0 n4.~ 38 9.65 23.!:)5 193.0 470.9 
lC 7. l l 3.~3 142.2 o4.5 3C 7.11 23.S5 142.2 470.9 
10 4.';)7 1. i23 g 1.4 A4.5 1D 4.57 23.55 91.4 470.9 
IE 4.65 3.H6 lQ3.n 77.2 3E 9.65 24.1R 193.0 483.6 
IF 7. 11 3. P: ,, 1'+2.? 17.2 1F 7.11 ~4.1A 142.2 483.6 
lG 4.65 4.SfJ lQJ.n ~<J.9 3G 9.6~ ?.4.82 193.0 496.3 
lH 7. 11 4.'ln 142.?. ~9.9 3H 7.11 24.8;;! 142.2 496.3 
l I 12.1<.) ~. "17 ?4 3. t\ 115.3 3T 12.19 26.09 243.8 521.7 
lJ 4.65 s. 77 l Q.]. () 115.3 1J 9.65 26.09 1Y3.0 521.7 
lK ·r. 11 5. -,7 l42.2 11~.3 3K 7.11 26.09 142.2 521.7 
ll 4.")7 5.77 q l. 4 115· 3 1L 4.57 26.09 91.4 ~21.7 
1 r-1 9.65 7. (ll .. JQJ.o 140.7 3M 9.65 27.36 193.0 547~1 
lN 7.11 7.04 14~.? 140.7 3N 7.11 2.7.36 142.2 S47.1 
lU 1 ;~. 1 q H.]l ?43.R. lhn.l 30 12.19 28.61 243.8 572.5 
lP ~.h5 ·~. J l ,193.() 166.1 1P 9.65 28.63 193.0 572.5 
1 (J 1. l 1 H. 31 14;?.2 Ihn.l ~0 7.11 2H.63 142.2 572.5 
1~ 4.S7 Be3l 91.4 166.1 3H 4.57 28.63 91.4 572.5 
15 q.~s 9.SH 1Q3.0 1Ql.5 1S 9.65 29.qo 193.0 '3>97.9 
lT 7~11 9. 5t-' 142.2 191.:. 3T 1.11 29.90 142.2 597.9 
lU 12.1.9 JU.RS 243.R ?.16.~ 3tJ 12.19 11.17 243.8 623.3 
lV CJ.f\5 lO.Hc:; !q3.0 216.9 3V 9.65 31.1'7 }q3.0 623.3 
li.J 7.11 .I f). Ht:; 142.? ?16.9 3W 7.1} 31.17 142.2 623.3 
lX 4.57 IO.f{S 91.4 216.9 3X 4.57 ]}.17 91.4 623.3 
l "( <.J.65 l 3. "itJ 193.0 267.7 3Y 9.65 33.71 193.0 674.1 
lZ 7. ll 13.19 142.? c6 1. -, 3Z 7.11 33.'71 142.2 674.1 
2A 12.19 13.39 .~ 1•3 • H ?..67.7 4A 12.19 33. "71 243.8 674.1 
?.ti '4.65 13.~q 191.1) 267.1 4*' 9.65 33.71 193.0 674.1 
2C ,, • 1 1 13.JQ 142.2 ?.6 ~, • I 4C 7.ll 33.71 142.2 674.1 
?.0 4.57 J 3. -~q Ql.4 267.7 40 4.S ·. 33.71 91.4 674.1 
?E <;.. t:)t.j l4 • I) 2 l ~l]. 0 ?H0.4 4E 9.65 ~i4. 34 193.0 686.8 
2F 7.11 l4.J? 142.2 2~0. '+ 4F 7.11 ~~4. 34 142.2 686.8 
?G 9.A~ }4.f,f, tq::l.n 293.1 4G 9.65 :';4 • 9R 193.0 699.5 
2H 7•11 l4.,, l-+2.2 (!f.jJ.l 4H 7.11 34.9H 142.2 699.5 
21 12.1<:-1 15.91 c43.R :~lR.S 41 12el9 36.25 243.8 724.9 
2J 9.65 15.93 1Q3.0 31.0.5 4J 9.6~ 36.25 193.0 724.9 
2K "1. ll JS.Q3 142.2 318.5 4K 7.11 36.25 142.2 724.9 
2L 4.S7 15.q3 91. '• 1}6.5 41_ 4.57 36.25 91.4 724.9 
2~4 q.r.t:; l 7. 2~1 193.0 :i43. q 4M 9.65 ]7.52 193.0 750.3 
2N 7. 11 17.20 142.? 3'+3. 9 4N 7. ) 1 37.52 142.2 750.3 
20 lt?.lq lR.47 243.A 369.3 40 12.19 :JB e79 243.8 775.7 
2P 9.f15 1A.47 193.0 369.3 4P 9.65 38.79 1':13.0 775.7 
21.~ 1.] 1 18.47 142.2 359.3 4(J 7ell 38.7Q 142.2 775.7 
2R 4.S7 1H.4"7 9}.4 369.3 4R 4.57 38.79 9}.4 775.7 
25 q.AS 1.9.74 193.0 394.7 '+5 9.65 40.06 193.0 801.1 
2f 7.11 19.74 14?..2 394.7 4T 7.11 40.06 142.2 801.1 
2U 12.J4 21.01 ?.43.8 '•20.1 4U 12.19 41.33 243.8 826.5 
2V 9.AS ?leHl L'l3.0 420.1 4V 9.h5 41.33 193.0 826.5 
2fl 7.11 21.01 1'42.2 420.1 4W 7.?,1 41.33 142.2 826.5 
2X 4.57 21.01 91.4 420·1 4X 4 •. 7 41.33 91.4 826.5 
2Y 9.65 ?3.5t; \Q3.0 470.9 4Y 9.65 43.87 193.0 877.3 
2Z ., • 11 ?3.5'i 142.2 470.9 4Z 7.11 43.87 142.2 877.3 
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Table B.l9 

Y-l COUrd.l P·H\ T ES Fu~ '' fJ~ T l C 1\L SAt-1PLFR CE!'4TERF D t, T POINT i\1 ON LINE L 

SJ\~"' y:v~ <cr.~) l.~(Cr·~) YD tr-H ZP 0-1> SAM YM(CM) ZM(CM) YP(M) ZP <t--U 

1 t\ 4.1.4 2.16 1 f~2. 4 43.2 1A 9.14 22 • I-t-A 1M2.Q 449.1) 
ld A.h(i :?.1f.. 13?..1 '+3. 2 3R 6.60 l?2.tt-H 132.1 449.6 
lC 4.ilh 2. l'' Ale] 43.2 3C 4.06 ~2.!+9 81.3 449.6 
10 l. '-,? 2.1, 30.S 43.2 10 1.52 22.48 30.5 449.6 
l f~ hehO 2.79 132.1 55."1 3E 6.60 23.11 132.1 462.3 
lt=" l'.t. '.1 f, ?.1q Ale] SS.9 3F 4.06 ~3.11 H 1. 3 462.3 
1(, r,.AO 3.4] 13?.1 6H.o 3G 6.60 23.75 132.1 475.0 
lq 4.;)h 1.43 q l· -'i 6$_i. h 1H 4.06 23.1C:, Hle3 475.0 
l t ~. l4 4.70 1~2.9 94.0 1I 9.14 25.02 1A?.9 500.4 
lJ h.6n 4. 'l!) 132.1 q'+· 0 1J 6.60 2S.02 132.1 500.4 
lK 4.\16 4.((1 ~s 1 • ~~ 94.0 3K 4. (16 ~5. t)2 Hl.3 500.4 
ll l.~? 4. 7 0 30.5 94.0 3L 1.52 ?5.02 30.~ 500.4 
1 fv\ hahO 5.q7 L32.l 114.4 1M 6.no 26.29 132.1 525.8 
}!\J .:.. • i!6 c_::.q., 11}.1 119.4 1N 4.06 ?.6.29 81.3 525.8 
10 ·~. 1' .. '7. ~4 1~2.Q 14'•. H 10 9.14 21.sr, ld2.9 551.2 
lP ,, • n n 1.?.4+ 1]2.1 l44.H ]P 6.nu ?..7.56 132.1 551.2 
i ~~ 4.1i6 7.";'4 Hl.3 l44.B ~(~ 4.-0b 27-.56 H].3 551.2 
lH l.'-,2 1.?4 10.5 l44.H 3R 1.52 27.56 30.5 551.2 
lS 6.tl0 ~.'11 13?.1 l 7 ,) • 2 35 6.h0 ~8.83 132.1 576.6 
lT 4.{)6 A..Sl Hl.l l1ll.2 3T 4.06 28.83 Rl.] 576.6 
llJ '-).}4 9. 7 ~\ \32. ~J l45.o 3U 9.14 30.10 1B2.9 602.0 
l\i n.hO 9. I P. 112.1 l'-15.6 1V 6.60 30.10 132.1 602.0 
1 '•J 4 .tlh q. fP A\.3 l95.o 1l .• J 4.06 ]O.lU Hle3 602.0 
lX. 1. :)2 o.7H 10.S 1Y5.o 1X 1.52 30.10 30.5 602.0 
lY ~. ~ll 1?..1? l12.l ?.46.4 1Y 6.60 32.64 132.1 h52.8 
17 4.06 l'?.~~? Hl.3 246.4 31 4.0b 32.64 81.3 b52.8 
2A y. l4 12.~(? l~?.q 246.4 4A 9.14 32.64 1A?..9 652.8 
28 (, • r, 0 1?.]2 1.3?..1 ?.46.4 4f4 6.60 32.64 132.1 652.8 
2C 4 • ,lA 12.3? Rl.3 246.4 4C 4.06 32.64 81.3 6c:;2.A 
~f) J. ''? l?..l? 10.'-i ?4b.4 40 1.52 32.64 30.5 652.8 
2.E .:, • A o l;.?.q~ l -~~. l 259.1 4f.:' 6.60 J3.27 132.1 f.,~5.5 
2F 4.oh l2.4S B 1 • ,~ 259.1 4F 4.06 33. 2., 81 .3 665.5 
?G (-, ·- 6 (i l3.<;Y 132.1 27l.ti 4G 6.60 33.91 132.1 67~.2 
2H 4. l)f, 13.~·,o ql.3 2"71. 0 4H 4.06 33.91 Hl.3 678.2 
?I ~.14 14.Hh lf'2.9 297.2 41 9.14 35.18 182.9 703.6 
2J ~. f, (} 14.Hf.t 132.1 297.2 4J 6.60 35.1H 132.1 703.6 
~K 4.oh 14.BA Hl.3 297.2 4K 4.06 35.18 81.3 703.6 
2L 1.~? l4.Hh 30.'3 297.2 4L 1.52 3~.18 30.5 703.6 
21\1 6. 6iJ lf-..1) 132.] 322.6 411A 6.60 '-!6. 45 132.1 729.0 
2N 4.(ih l6.}.1 ~1.3 322.6 4N 4.0b 36.4S 81.3 729.0 
20 q. 1 '+ 17.40 1~2.9 ]4H.O 40 9.14 37. •t2 182.9 754.4 
2P n.no 1.7. 40 112.1 348.0 4P 6.60 37.72 132.1 754.4 
21) 4.06 17. 4(/ 81.3 348.0 4(~ 4.06 37. "12 81.3 754.4 
2R l.S? 1 7. 1t.f) 30.5 348.0 4R 1.52 37.7?. 30.5 754.4 
2S h.h(l 1B.61 132.1 373.4 4S 6.(:-0 3R.Y9 132.1 779.8 
2T 4.06 l8.A'7 R1.3 3~13. 4 4T 4.06 3A.qq Rl.3 779.8 
2U q. \l+ lQ.q4 1A2.o 3<-~B.ti 4U 9.14 40.26 182.9 805.2 
2V A.oo }q.94 132.1 30H.b 4V 6.6U 40.26 132.1 805.2 
2~ 4.(1h 19.(~·4 B 1 .3 39~.d 4W 4.06 40.~6 ~1.3 805.2 
ex l. 5? 1 9. 91 .. lO.S 398.rl 4X 1.52 40.26 30.!) 805.2 
?Y n.Fto 22.4H 132.1 449.b '•Y 6.60 42.tl0 132.1 856.0 
2Z 4.06 ?2.4d Hl.] 449.b 4Z 4.06 42.80 81.3 856.0 
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Table B.20 

Y-Z C.OOt~OINATFS FOR VEHTJCAL SAMPLFR CENTERfD AT POINT 0 ON LINE L 

SAM Yr-1 (CM) lM (Ct .. O YP(M) ZP p.,) SAM YM ((~) ZM(CMl YP(t-1) ZP(M) 

li\ t-..10 2.80 l2l.Q 56.u 3A 6.10 23.12 121.9 462.4 
lR 3."6 ?.Ho 7).1, 56.0 ~p 3.56 23.12 71.1 462.4 
lC l.n? 2.80 20.3 56.0 3C 1.02 ~3.12 20.3 462.4 
10 -l.S2 2.HO -30.5 56.0 3D -1.52 23.12 -30.5 462.4 
lE. 3.5,., 3.4] 71.1 6He ·1 3E 3.56 23.75 71.1 475.1 
lF 1.(12 3.43 20.J nA.7 3F 1.02 23.75 20.3 475.1 
lG 3.S6 4.07 71.1 81.4 36 3.56 24.3Q "11.1 487.8 
lt-1 1. (12 4.07 '2 (l. 3 Ale4 3H le02 24.39 20.3 487.8 
l I 6.10 c;. ]t,. 121.4 }06.H 31 6.)0 25.66 121.9 513.2 
lJ 3.c;.;6 5.34 71.1 l06.A 1J 3.'56 25.66 71.1 513.2 
1K 1.02 5.34 20.3 106.8 3K 1.02 25.66 20.3 s 13,.2 
ll -1.52 5.34 -30.5 106.8 3L -1.52 25.66 -30.5 513.2 
1 f-1 3.56 6.61 71.1 132.2 3M 3.~b 26.9~ 71.1 538.6 
lN 1.02 6.61 ?O.J 132.2 11\1 1.02 26.93 20.3 538.·6 
]0 6. l 0 7.Bf.l J2l.Q 157.6 30 6.)0 28.20 121.9 564.'0 
lP 3.56 7.R"" 71 • l 157.6 1P 3.!:)6 28.20 ·r 1. 1 564.({) 
l (l 1.02 1. :-i r. 20.3 157.6 3Q 1.u2 2·8.20 20.3 564.-0 
lR -1."52 1•P.Si -30.~ 157.6 3R -1.52 28.20 -30.5 564.0 
15 3.56 9.1'5 71.1 183.0 35 3.56 29.47 71.1 589.4 
lT 1.02 9.15 20.3 1H3.o 3T 1.02 29.47 20.3 589.4 
llJ 6.10 10.42 121.9 ?08.4 3U 6.10 30.74 121.9 614-.8 

l~ 3.5n 10.4? 71.1 208.4 3V 3.S6 30.74 71.1 614.8 
1.0?. 10.4~ 20 • .3 208.4 3w 1.02 30.74 20.3 614.8 

IX -1.52 10.42 -30.5 208.4 3X -1.52 30.74 -30.5 614.8 
IY 3.~)6 12.9':-. 71.1 C.59.2 1Y 3.56 33.28 71.1 665.6 
lZ l. 02. J2.Q6 20.1 259.c 31 1.02 33.28 20.3 665.6 
2A 6.}t) l2.Qfi 121.9 259.2 411 6.10 13.2f' 121.9 665.6 
2B 3.S6 12.96 71·1 259.2 48 3.56 33.28 71.1 665.6 
2C 1.02 12.Q~ 20.1 259.2 4C 1.02 33.28 20.3 665.6 
20 -1.52 12.q6 -30.5 259.2 411 -1.52 33.28 -30.5 665.6 
2E 3.S6 l3.c;;Q 71.1 271.9 4E 3.56 33.91 71.1 678.3 
2F 1.02 13.59 20.3 271.9 4F 1.02 33.'-Jl 20.3 678.3 
2G :-.t.'SA J 4. ,.>:-l 71.1 2d4.6 4G 3.56 34.55 71.1 691.0 
2H 1.02 ] "4. ?3 20.3 284.6 4H 1.02 34.55 20.3 691.0 
?I 6.10 15.50 121.9 310.0 4I 6.)0 35.82 121.9 716.'4 
2J 3.Sh 1'5.50 71.1 310.0 4J 3.56 15.ij2 71.1 716.4 
2K 1.02 t5."50 20.3 310.0 4K 1.02 35.82 20.3 716.4 
2L -1. S?. lS.SO -Jo.s 310.0 4L -1.52 35.tl2 -30.5 716.4 
2M 3.56 16.17 71.1 33'l.4 4t~ 3.56 37.09 71.1 741.8 
2•\J 1.02 1(,.77 ?.0.3 335.4 4N 1.02 37.09 20.3 741.8 
20 6.10 l ~. (l4 121.9 360.ti 40 6.10 38.36 121.9 767.2 
2P 3.56 1R.04 71~1 360.8 4P 3.~6 38.36 71.1 767.2 
2Q 1.02 18.04 ?.0.3 360.8 4Q 1.02 38.36 20.3 767.2 
2R -1.52 ld.04 -30.5 360.8 4R -1.52 38.36 -30.5 767.2 
2S 3.~6 }Q.]l 71.1 386.2 45 3.56 39.63 71.1 7q2.6 
2T 1.02 }q.)] 20.3 386.2 4r 1.02 39.63 20.3 792.6 
2U 6.10 2o.s~ 121.9 411.6 4U 6.10 40.90 121.9 818.0 
2V 3.56 ?.0.5A 71.1 411.6 4V 3.56 40.90 71.1 818.0 
2W l.O?. 20.~H 20.3 411.6 4W 1.02 40.90 20.3 818.{:) 
2X -1.52 ?O.SA -3o • .;; 411.6 4X -1.52 40.90 -30.5 818.0 
2Y 3.56 23.12 71.1 462.4 4Y 3.56 43.44 71.1 86A.8 
2Z 1. tl2 23.1~ 2u.J 462.4 4Z 1.02 43.44 20.3 868.8 
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APPENDIX B-2 

Tabulation of Concentration Measurements 



\1 E I. 0 C I 1" Y < M i ~; E C > 
SOURCE STRENGTH <PP~> 
VOLU~E FLOU <CU. M/SEC> 
STAC~ DIAMETER <M> 
EXIT VELOCITY (H/SEC> 
fH!NSIT\: R1~TIO 
ST(o~CK HEIGHT 
REFERENCE HEIGHT 
LCCr~TION 

f.ti 
AK 
AL 
AM 
A•t 
kO 
AP 
AR 
AT 
EH~ 

f: t1 
Btl 
so 
SP 
BR 
as 
ET 
BQ 
CK 
CM 
Ctl co 
CP 
CR 
cs 
cr 
OK 
IH1 
C•H 
() 0 
DP 
I)Q 
fJR 
c~s 
I) T 
(tV 

EG 
E! 
E f( 
~ 1·1 
Etl 
£0 
cP 
EQ 
f.R 
fS 
E"f 
EV 
EX 
FN 
FO 
fQ 
FR 
FS 
FT 
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-- WESTVACD PAPFR MILL STUDY 

CCNCEHTRATION DATA ~OR RUH: 1 

LENGTH SCALEJ 2000 

PROTOTYPE 
3. ~.o 



GF 
CH 
C! 
GJ 

UHiT i 1 

113 

-- YESTVACO PAP~R MILL STUDY 

CO~CEHTRATICN DATA ~OR RUH: 1 
LENCT~ SC~tE; 2000 



VELOCITY < M/SEC) 
SOURCE ST~EHGTB CPP~> 
\ltJLUMfo! rLOY ! CU. HISf::C) 
STAC~ DIAMETER (M) 
EXIT VELOCITY <MISEC) 
D :~ H S l T ~· R A T I 0 
STACK HtiGHT 
RF..FE~F.HCE HEIGiiT 

~AW 
t)AT f.l 

( t1V··SEC) 
::? ~? . a 
36. 1 
44.1 
aa.'3 

173.6 
1():~.2 

'37.5 
~ll . c 
~H). ·i 
2~.8 
21 . c 

1~1;~.:5 
4~.a 
~-~<-.:.; 
fl cf . ~5 

1 ~i~. 3 
20~!. 'j 
236.1 
?.1;t.1 
103.4 ,. ·~ -: ... 1;, . t 

~1 J. . :3 
'll) .• .. , ... ( 

~\~~. 4 
1 i'B. 2 

;? l . 2 
3<! . a 
;? ? . 1 
63.5 

1 ~! 7 . 6 
29~.4 
43<1.9 
s c,2 . a 
4?61. 1 

-:t 1 . 6 
;!a. J 
~~ 1 . a 
2B. ·;: 
;?3. 2 
3S.2 
3:~. a 
8¢ . () 

18:1.8 
392.3 
546.8 
s ~J~~ . s 
304.7 
44«1. !5 
30~.5 
163.2 

~; 1 . 1 
3[) . 2 
~~(). 1 

-- ~ESTVACO PAPER HILL STUDY 

114 
CCNCEHTRATION DATA ~OR RUH: 1 

110 I) EL 
.33 

. 138E·i-06 

.179E-04 
. ~J QijE-~2 
.14~~E+01 

.38 
.1)260 
. o:~ o o 

LE~GT~ SCALE~ 2000 

?lH)TIJT•tr)E 
3. ~ .. o 



L C CAT i <HI 

EG 
E r 
EK 
EM 
E ~~ 
EO 
EP 
En 
FR 
fS 
f'i 
EV 
f :< 
f? 
fG 
F I 
FH 
FO 
FQ 
J=R 
F !:;: 
F ·; 
FV 
F ·~ , . ..,. 
r .:.. 
ca 
GC 
co 
CE 
GF 
GH c; 
CJ 
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-- ~ESTYACU P~PER "ILL STUDY 

CO~CEHT~ATION DATA FOR RUH: l 
UNIT 0 J LENGTH SC~LE; 2000 



V E L 0 C I T \' ~: t1 / S E C ) 
SOURCE S~REHGTH (PP~> 
YOLU~E FLOW <CU. M/SEC> 
STACK DIAMETER <M> 
EXIT VELOCITY <MISEC> 
DEHSlTY RATIO 
STfiCi( HE!GHT 
REFERF.HCE HEIGHT 

LCCAT I C~~ 

AK 
AL 
AM 
AH 
AO 
AP 

4pMrr A. 
~T 
AQ 
BK 
Bl1 
Stl 
BO 
SP 
SR 
BS 
BT 
DQ 
c f( 
CG 
CM 
CH co 
CP 
CR 
cs 
CT 
CY 
ex 
l:OG 
r~ I 
t)f( 
[ 1 11 
[ltf 
reo 
f)P 
(jQ 
!)P. 
CcS 
(l'{ 
{;t \1 
DX 
DZ 
£G 
E! 
EK 
EM 
J:'H 
1::0 
EP 
EO 
ER 
~:s 
El 
f:Y 
E. X 

RAW 
l)ATA 

( MV-SEC > 
27.~ 
33.6 
4(>. c 
54.4 
?;~ . 2 
~~ 7 . ·;: 
26.6 
37.7 
1.3.5 
21. s 
31.6 

=~ . 5 
2:~. 7 
66.0 
05. tj 

1!!).•1 
!17 . s 
;! 6. c 
14 ·. 5 
41.5 
11 . 4 

l- ~ 
,) .. ) 

31.2 
101.'3 
222.3 
265.6 
#\ ~"') ·­
.: .. ) 4;. • "' 

H5.8 
24.9 

:, . 9 
5.(; 

13.2 
11 . ' 27. ·i 

13<1 . ~ 
3:~7. 7 
797.2 
574. ·~ 
:?EH:.. 4 
J(l6.3 
14~~ . 6 
61.3 
1l) . 8 
16. 1 
1 #) r, ·- ..... 4 ; ·­J.C),.j 

2<1 . 6 
11.~~.2 
(..t) ~ .... 
? ~~ l . 6 
'~7·\ 6 
~13i: 1 
JH:~. 2 
75~~. 5 
6Q;~. 6 
31).2 

81 . 1 
1 ~~ . 5 

116 
-- WESTYACO PAPER HILL STUDY 

CO~C£HT~~TION DATA FOR RUH~ 1 

r10I>F.L 
. 33 

.502E+05 

. ~l26E-04 
. 740E- 1:>2 
.758£+()() 

.61 
.~320 

• 03()'() 

LENGTH SCALE: 2000 

PROTIJT'0"1 F. 
:.) . 60 



L DC~~ T ! 0 ~-! 

FH 
FH 
fO 
FP 
FQ 
FP 
FS 
f ·; 
CE 
f:f 
CiH 
r I 
c .. : 
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-· - ~ E B T V P. C 0 PAP c R ~1 I L L H ·r U f) 'f 

LENGTH SCALE: 2000 



VELOC I T\• ( M/SEC) 
SOURCE STREHGTH (PPM> 
VOLU~E ~LOW <CU. H/SEC) 
STACr DIAMETER (~) 
EXIT VELOCITY <MISEC) 
DEtlS!TY RATIO 
S"ff+Cli: HC:IGHT 
REFERF.:Nf.:E HEiGHT 

LC:Cf~TIO~l 
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-- WESTVACO PAPER ~ILL STUDY 

CONCENTRATION DATA FOR RUH: 1 

lENGTH SCAlE: 2000 

?Ro·rcrvr .. E 
3.60 



f- •J . ...r .• '. 
f ~-1 ·-fiA 
[;£ 
fiF 
GH G: 
(
.,I 

'"' 

119 
-- ~ESTYACO PAP~R ~!Ll STUDY 

CC~CEHTRATICN DAT~ roR RUHJ 1 

UNIT i 6 LENGTH SCALE) 2000 



UNITS 1 

120 

CONCEHTRATION DATA FOR RUN: 1 

J 4 6 LfNCT~ SCALE~ 2000 

tOCCtTIOH 
AI 
AK 
At 
Ati 
AH 
40 
AP 
AR 
AS 
~T 
8I 
l) v £:• ., 

XC 
art 
CJH 
ao 
BP 
rH< 
as 
AY 
AX 
AQ 
aT 
a:r. 
av 
ax 
3Q 
CI 
CK 
cc 
CM 
CH co 
CP 
CR , .. ,.. 
t,...") 

CT 
'" . ., \..I .. 

CY 
ex 
CQ 
oc 
OI 
OK 
t)f1 
DH 
00 
OP 
OQ 
OR 
DS 
DT 
0 '.J ox 
t)Z 
EC 
EI 
EK 
EM 
f::H 
EO 
I!.) 
E (~ 
ER 
ES 
E'f 
f.Y 
EX 
EZ 



UHITB 

121 

-- ~ESTY~CO PAPER MILL STUDY 

CONC£HT~ATION DAT~ ~OR RUH: 

4 

LOC~TlOH 
F r; 
Fi 
FM 
FH 
FO 
FP 
FQ 
Ff( 
FS 
FT 
FV 
FX 
FZ 
CA 
CB 
GC 
~() 
(;}~ 
nr 
~f" 

CH 
GI 
G.J 

LENGTH SCALE: 2000 



UNIT I 11 

YELOC I TV < MlSEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC) 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

l.OCATIOH 

AI< 
AH 
AN 
AO 
AP 
AR 
Y.G 
BI 
BK 
Btl 
BN 
80 
BP 
BQ 
BR 
CI 
CK 
CH 
CH 
CP 
CQ 
CR 
cs 
I> I 
OK 
l>P 
011 
() tt 
DO 
DQ 
l>R 
DS 
().,. 

EG 
EI 
EJ< 
EM 
EN 
EO 
EP 
EQ 
ER 
ES 
ET 

Ft 
FK 
FH 
FH 
FO 
FP 
FQ 
FS 
FT 
fV 

RAW 
DATA 

<HY-SEC> 
84.9 

453.8 
619.2 
824.5 
3££.2 

21.9 

13.9 
56.4 

189.9 
629.8 

1126.0 
1357.CJ 
1194.5 
483.8 
104.8 

21.2 
210.5 
710.8 

1272.1 
893.5 
488.2 
178.2 
104.4 

81 . 1 
421.5 

1049.4 
Bb£.3 

1622.0 
13£5.7 
836.5 
382.1 
170. s 

GO .... S 
44.9 

359.0 
577.6 

1391. s 
133.5 

1£54.5 
997.3 
839.4 
537.8 
310., 
211.2 
45.8 

J9t).S 
440.() 
588.3 

1253.9 
1028.0 
£5?.a 
164.0 
126. l 

17. 7 

122 

-- YESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 2 

LENGTH SCALE: 2000 

MODEL 
.33 

.736E+05 

.224£-04 
.760E-02 
.4C)4E+OO 

. 7 3 
.0340 

.0900 

ttOt~-1> I ttENS I ONAL 
CONCENTRATION 
COEFFICIENT<K> 

.15SE-01 

.946£-01 

.130E+OO 

.174E+OO 

.759E-01 

.202E-02 

.305E-03 

.942E-02 

.391£-01 

.132£+00 

.239E+OO 

.299E+OO 

.253£+00 

.101£+00 

.198E-01 
.178E-02 
.424E-01 
. 150E+OO 
.270E+OO 
.189E+OO 
.1o2E+OO 
.355E-01 
.196E-01 
.147E-Ol 
.877E-01 
.222E+OO 
.1S3E+OO 
.345E+OO 
.290E+OO 
.177E+OO 
.793£-01 
.340E-01 
.. l94E-01 
.696E-02 
.743E-01 
.121£+00 
.296£+00 
.260£-01 
.352£+00 
.211E+OO 
. 177E+OO 
.113£+00 
.639E-01 
.426E-01 

.7t4E.-02 

.3S2E-01. 

.9lrE-Ot 

.12~E+O() 

.266E+OO 

.2l8E+QO 

. 1 3Bt +00 

.32~·E-Ol 

.244E-Ot 

.lllE-02 

PROTOTYPE 
4.60 

95.68 
3. 16 

12.20 
. 63 

68.00 
180.0 

DILUTI0.4 
FACTOR 
(C/CO> 

.130E-03 

.793E-03 

.1o9E-o2 

.146E-02 

.. 636E-03 

.169E-04 

.256E-05 

.790E-04 

.319E-03 

.lllE-02 

.200E-02 

.242E-02 

.212E-02 

.847E-03 

.166E-03 

.149E-04 

.355£-03 

.125E-Q2 

.226E-02 

.158E-Q2 

.S54E-03 

. 297-E-03 

.164E-03 

.123E-03 

.?3SE-03 

.186E-02 

.153E-02 

.289E-02 

.243E-o2 

.148E-02 

.664E-03 

.285E-03 

.S68E-04 

.583E-04 

.623E-03 

.102E-Q2 

.248E-02 

.217E-03 

.295E-02 

.177E-02 

.14,E-02 

.944E-03 

.536E-03 

.357E-Q3 
. ~SISE-()4 
.320E-03 
.768E-03 
. 1 03E-,)2 
. 223E-•.)2 
. 182E-02 
. l16E-02 
. 2?2E-(~3 
. 2()4E-•.J3 
.933E-05 

PROTOTYPE 
DILUTION 

FACTOR 
.997£-05 
.60SE-04 
.935£-04 
.l12E-03 
.487E-04 
.12,E-05 
.19&£-06 
.605£-05 
.244£-04 
.SSOE-04 
.153£-03 
. 185E-03 
.1 'JE-03 
.64'3£-04 
.127£-04 
.114£-05 
.272£-04 
.961£-04 
.173E-03 
.121£-03 
.654E-04 
.22SE-04 
.126£-04 
.944£-05 
.563£-04 
.143£-03 
.118£-03 
.222£-03 
.ts&E-oJ 
.11JE-03 
.509£-04 
.218£-04 
.665E-o5 
.447E-Q5 
.477£-04 
.778£-04 
.19()£-03 
.167E-04 
.22&£-03 
.13&E-03 
.114£-03 
.723£-04 
.410£-04 
.274£-04 

.45SE-05 

.245E-04 

.58SE-04 

.?'3JE-Q4 

.l?lE-03 

.140E-03 

.SSSE-04 

.209E-04 

.15li£-04 

.715£-06 



LOCATlOH 

GF 
GG 
GH 
GI 
GJ 
L I 
LK 
LM 
LN 
LO 
LP 
LQ 
LR 
LS 
LT 
LV 
LX 
LZ 

UNIT C 11 

R A ttl 
DATA 

<MY-SEC) 
39.2 

l t) l . 9 
159.3 
124.1 
lb¢.0 

13.5 
16.7 
41 . 8 
38.9 
61 . 3 

1 11 . t:) 
140. () 
182.'3 
205.5 
188.9 
232.7 
140. 1 

77. 1 

123 

-- MESTVACO PAPER MILL STUDY 

CONCENTRAT!ON DATA FOR RUN: 2 
LEHGTH SCALE: 2000 

N 0 H - {) ! ME tt S I 0 N A l 
CONCENTRATION 
COEFFICIEHT(K) 

.572£-()2 

.l~~?E-01 

.315E-<d 

.23~E-01 

.316E-01 

.120E-03 

.779E-03 

.596E-02 

.535E-¢2 
.'398E-02 
.203£-()1 
.263E-Ol 
.351E-ot 
. 398E-~'! 1 
.364E-01 
.454E-01 
.263E-01 
.132E-Ol 

DILUTION 
FACTOR 
<C/CO) 

. 4?9E-(J4 

. 1 tol E-03 

. 264E-tj3 

.201E-Q3 

.265E-03 
.lOOE-05 
.6S2E-oS 
.499E-!)4 
.44SE-o4 

. :336E-(i4 

. l?OE-03 

.220E-03 

.294E-03 

.334E-t>3 

.305E-IJ3 

.381E-03 

.220E-03 

.111E-o3 

PROTOTYPE 
DILUTION 
Fi~tCTOR 
.3ti7E-o5 
.l23E-04 
.2•.)2E-o4 
.154E-04 
.2t.)3E-04 

.76SE-07 

.499E-06 

.383E-05 

.344E-c>5 

.641E-05 

. 1 3 r.)E- 0 4 

.l6'9E-04 

.225E-04 

.255E-04 

.23JE-04 

.292E-04 

.169£-04 

.SSOE-05 



UNIT t 12 

YELOC I r~t < MlSEC > 
SOURCE STREHGTH (PP"> 
VOLUME FLOW <CU. MISEC> 
STACK DIAMETER <H> 
EXIT VELOCITV <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

XG 
BI 
Bl< 
BH 
BT 
BY 
CG 
CK 
CN 
CQ 
CR cs 
CT 
CY 
Ec 
DI 
DK 
DP 
DM 
I) t4 
1>0 
()Q 
DR 
DS 
DT 
DV 
DX 
FK 
FM 
FN 
FO 
FP 
FQ 
FS 
FT E" EN 
EO 
EP 
EQ 
ER 
ES 
ET 

RAW 
DATA 

<HY-SEC> 
4.8 
5.0 
5.4 
5.4 
7.4 
5.1 

11 . 7 
12.9 
10.4 
12.2 
12., 
11 . 5 
11 . 4 
10.5 
~:~ 
8.2 
8.4 

20.9 
191 . 1 
87.4 

352.5 
9.3 

12.3 
9., 
9.4 
8.4 
8.() 

21.8 
. 145. 7 

t 26. 1 
554.5 
390.<1 
451 . 2 

55.9 
21 . 7 

292.7 
34. 1 

653.8 
464.9 
337.8 
54.8 
23.9 
18.3 

124 

-- WESTVACO PAPER MILL STUDV 

CONCENTRATION DATA FOR RUN: 2 
LENGTH SCALE: 2000 

MD DEL 
.33 

.502E+05 

.389£-1;)4 
l.OOOE-02 

.495£+')0 
.73 

.og2o 
.0,00 

t~Ot4-D I MENS I ONAL 
CONCENTRATION 
COEFFICIEHT<K > 

.627£-04 

.886E-04 

. 128E-03 

.130E-03 

.3S6E-03 

.951E-04 

.244E-03 

.398E-03 

.860E-04 

.310£-03 

.360£-03 

.218E-03 

.204£-03 

.~35E-04 

:?2j~:&~ 
.168E-03 
. 1 S9E-03 
.173E-02 
.22BE-01 
.<J96E-02 
.427E-01 
.297E-03 
.671£-03 
.335E-03 
.314£-03 
. 195E-03 
.141E-03 
.134E-02 
.167E-Ol 
.142£-01 
.672£-01 
.470E-01 
.544E-Ol .ssse-o2 
.l33E-02 
.348£-01 
.296£-02 
.794£-01 
.5,1E-01 
.404E-01 
.542E-02 
.161E-02 
.915E-03 

PRDTO.TVPE 
4.60 

165.00 
5.00 
8.40 

. 73 
184.00 

180.0 

DILUTION 
FACTOR 
(C/CO) 

.913E-O& 

.12,£-05 

.186£-05 

.l,OE-05 

.561E-05 

.13SE-05 

.354£-05 

.579E-05 

.125E-05 

.451E-05 

.524£-05 

.318£-05 

.2~7E-05 

.136E-05 

. t32E-o6 

.245E-05 

.244£-05 

.275E-05 

.252E-04 

.331E-03 

.145E-03 

.b21E-03 

.432E-05 

.976E-05 

.488£-05 

.457E-o5 

.28'4E-05 

.204E-05 

.195E-04 

.242E-03 

. 2o ; .. e-o:.< 

.977E-03 

.683E-03 

.7~1E-03 

.Sf>SE-04 

.194E-04 
.506E-03 
.417E-04 
.116E-02 
.S16E-03 
.SSSE-03 
.7B9E-04 
.234E-04 
.13JE-04 

PROTOTYPE 
DILUTION 

FACTOR 
.695E-07 
.981E-07 
.142E-06 
.144E-06 
.427E-06 
.1 OSE-06 
.270E-o6 
.440E-06 
.953E-O? 
.344E-06 
.399£-06 
.242E-06 
.226£-(•6 
.1 03E-06 
.1 OOE-~7 
.187E-06 
. 185£-06 
.209£-06 
.192£-05 
.252£-04 
.llOE-04 
.473£-04 
.32SE-06 
.743£-06 
.371£-06 
.34SE-Ob 
.216£-06 
.156£-06 
.149E-05 
.184E-04 
.158£-04 
.744E-04 
.52()E-04 
.602E-04 
.6l5E-05 
.l47E-o~; 

.385£-04 

.317£-05 

.879£-04 

.621E-04 

.447£-04 

.60(1£-05 

.178£-05 

.lOlE-05 



125 

-- f&IESTVACO PAPER MILL STUDY 

COHCE NTRAT I Ot-t Dl~TA FOR RUN~ 2 

UNlT I 1 2 LENGTH SCALE: 2rj¢r.) 

GF 30.2 .23~E-('J2 .347E-04 .264E-05 
GG ,,,? .?2?E-02 .1(;6E-03 .&o5E-os GH 107.0 .ll~E-¢i .173E-()3 .13lE-04 Gl ·~9. tj .109E-o1 . 15SE-03 .12¢E-o4 
GJ 1 30. 1 .147E-01 .214E-o3 .163E-04 
LG 11 . 6 .408E-04 . 5~4E-()6 .4:>2t-Q{ 
L I 12.8 .176E-03 .255E-05 .1 9o4E-06 
LK 17.3 .709E-03 .103E-04 .785£-~6 
LM 29.() .210E-02 .306E-04 .233£-05 
L t~ 32.3 .250E-;-02 .364E-04 .277E-05 

LO 42.a .375E-02 .546E-04 .416£-05 
LP 73.3 .744£-t/2 . 1C•SE-<)3 .824E-~5 
LQ 93.4 .~78E-02 . 142E-t:)3 .lOSE-04 
LR 137.8 .151E-ot . 219E-(>3 .167E-o4 
LS 146. 1 .l61E-01 .233E-03 .l7SE-04 
LT 160.8 .178E-<.'1 .25~E-03 .197E-04 
LV 164.6 .183E-01 .2t.5E-03 .202E-04 
LX 105.3 .112E-01 .163E-03 .124E-04 
LZ 61. 5 .598£-02 .869E-04 .662£-05 



UNIT t 13 

VELOCITY <MlSEC> 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC> 
STACk DIAHETER <M) 
EXIT VELOCITY (M/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

AG 
AH 
AN 
AO 
AP 
AR 
AS 
AT 
AV 
AX 

-A-*.A.Y 
AZ 
BK 
BH 
BH 
80 
BP 
BQ 
BR 
BS 
BT 
BX 
BZ 

Ctl 
CQ 
CR 
cs 
CT 
CY 
ex 
CZ 
DI 
OK 
DP 
I>H 
I> t4 
DO 
[)Q 
liR 
DS 
DT 
DV 
DX 
DZ 

RAW 
DATA 

<MY-SEC> 
2.5 
4.5 

30.2 
40.7 

150.9 
1440.9 
2468.1 

973. 1 
56.5 
2.9 

11 . 1 
12. t 
7.8 

11 . 2 
25.2 

107.1 
286.8 
859.1 

1098.9 
839.1 

1059.2 

'·' 16.8 

59.4 
891.4 

1261 . 3 
1098., 
987.1 
3b5.3 

81 ·' 38.0 
6.8 

10.7 
212.2 
~58.7 

99.7 
1070.3 
336.8 
363.0 
449.0 
400., 
236.7 

54. '2 
35. 1 

126 

-- WESTYACO PAPER MILL STUDY 

COHCEHTRATION DATA FOR RUN: 2 
LENGTH SCALE: 2000 

MODEL 
.33 

.381E+OS 

.263E-05 
.280E-02 
.427E+OO 

.79 
.0140 

.090() 

NOH-DIMENSIONAL 
COt~CENTRAT I ON 
COEFFICIEHT<K> 

.170E-02 

.523£-02 

.522E-Ot 

.714E-01 

.273E+OO 

.263E+Ol 

.450E+01 

.177E+01 

. 1 OOE+OO 

. 236E-t)2 

.173E-01 

. 1 g 1 E-o 1 

.6SOE-02 

.131£-01 

.3S6E-01 

.lSSE+OO 

.317£+()() 

.156£+01 

.200E+01 

.153E+01 

.193£+01 

.101E-Ot 

.232£-01 

.898£-01 

.161E+01 

.229E+Ol 

.199£+01 

.178E+01 

.649E+OO 

.131E+OO 

.507£-01 

.497E-02 

.122£-01 

.3SOE+OQ 

.174E+01 

. 1 75£+00 

.195£+01 

.608E+OO 

.656E+OO 

.B13E+o0 

.724E+OO 

.425E+0() 

. ~ lE·E-0 1 

.568E-01 

PROTOTYPE 
4.60 

15.52 
1.80 
6. 10 

.80 
29.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

.167E-05 

.514E-05 

.514E-04 

.702E-04 

.268E-03 

.259E-02 

.443E-02 

.175E-02 

.987E-04 

.233E-05 

.170E-04 

.189E-04 

.66,E-05 

.129E-<J4 

.380E-04 

. 185E-03 

.308E-03 

.154E-02 

.197E-02 

.lSOE-02 

.190E-02 

.995E-05 

.229E-04 

.S84E-04 

.158E-02 

.225E-02 

.196£-02 

.176E-02 

.638E-Q3 

.129E-03 

.499£-04 

.489E-05 

.120E-04 

.374E-o3 

.172E-02 

.172E-o3 

.192E-02 

.598E-03 

.645E-03 

.SOOE-03 

.713E-03 

.41SE-o3 

.9-t>lE-.04 

. 559E-t)4 

PROTOTYPE 
DILUTION 

FACTOR 
.177E-06 
.544E-06 
.544E-05 
.743E-05 
.284E-04 
.274E-03 
.469E-03 
. 195E-03 
.104E-04 
.24bE-06 
.18()£-05 
.199£-05 
.70SE-06 
.13,E-05 
.402E-05 
.1 ~hj£-04 
.538E-04 
.163£-03 
.208E-03 
.15<JE-03 
.201E-03 
.1 OSE-05 
.242E-()5 
.93,E-05 
.1 6SE-03 
.23SE-03 
.207E-03 
.186E-03 
.675E-04 
.136E-04 
.528E-05 
.517E-06 
.127E-05 
.39,E-¢4 
. 182E-03 
.182E-04 
.203E-03 
.63JE-04 
.683E-04 
.B46E-o4 
.754E-Q4 
.442E-04 
.~54E-05 
.591E-o5 



127 

-- LJEST 1~AC0 PAPtR MILL STUD'( 

CONCEt4TRATIOM DATA FOR RUN: 2 

IJH IT :ft 13 LENGTH SCALE: 2000 

LOGA'flOH Rfi~! tl 0 H - i;• l M f. N S I 0 H A l OilUllOH PROTOTYPE 
f>AlA CONCF. Nlf-:All ON FAClOR f>IlUTIOf-1 

(MV-SEC) COF.FFICIEHT<K) (C/CO) FAClOR 

EG 50. l .84!E.-(\1 . B~·;~E-fJ4 .S76f-05 

E 1 1 ~i . (t .2(H)t-01 .19(1:-04 .2(>3E-¢5 

EK 23.9 .366E-(ll . 3::.7E-(.)4 . ~·rsf -.()5 

EH 9'32.S .lSlt·H)l .l?SE-02 . 1 SB~ -()3 

E. r1 9~. :-t .li1 4f+tJQ .171E-rJ3 .1B1E-()4 

EO 14ti.~j .2b8E·H)t') . 2 !:r 4 E - <) ~.( .269E-04 

EP 1007 . ::; .183t.+ 1Jl .18oE-02 .191f;-()3 

EQ 1078.6 .l96E+<)l .l~JE-02 .204E-03 

ER 6&1 . () .12<>E+01 .tiSE-()2 .12SF.-03 

ES 29~·. a . ~·33E +00 .524E-03 .555E-04 

F.T 32.8. 8 . 593E.+Ot) .584E-<>:s .61SE-04 

EV 2 71 . (.) .488~+00 . 48¢E-<.l3 . t~OBE -04 

E :~ 1 1 4 . 1 .201f:+t)(> . 1 ~aE-t.>J . ~co·3E -04 

EZ 43.7 .724E.-01 .7l3E-04 . i'54E -05 

F 1 5. 1 .187E-02 .184E-(>5 .194E-''6 

fl{ 6.2 .402E-o2 . 396E-O~, .419E-o6 

FM 20.5 .3¢lE-01 . 2~1 6E-()4 .314E-~5 

FO 922.2 .168£+01 . lf~~;E-02 .175E-o3 

FP <30.3 .158E+Ot.i .155E-03 .l6~E-04 

FQ 946.9 .172E+c)1 .1f.9E-(i~! .17'3E-C•3 

FS 144.2 .256E+00 . 2!:a2E-Q3 .267E-04 

FT 180.2 .322E+OG .317E-03 .335E-04 

FV 107.1 .l8BE+0(l . l&SE-03 .196E-04 

FX 30.7 .4S6E-01 . 4?8E-()4 .506£-QS 

FZ 8.0 .733E-¢2 .721E-c>5 .763E-06 

GF 6.5 .4S?E-02 .449E-()5 .476E-06 

GG 17.2 .241E-01 .237£-04 .251E-¢5 

GH 35. 1 .567E-01 . 5~iBE-04 .591E-C•5 

GI 25.S .3gsE-o1 .3~1E-(14 .414E-¢5 

GJ 38.5 .62~E-01 . 619E-1j4 .655£-05 

LO 5.4 .210E-02 .207E-05 .219E-06 

LP 11 . 5 .128£-01 .126E-04 .133E-05 

LG 12.6 .148E-01 .146E-04 .154£-05 

LR 15.2 .1';3E-Ol .1~0E-Q4 .201E-05 

LS 17.8 .240E-o1 .237E-04 .25tJE-o5 

LT 1,.3 .267E-Ol .262E-04 .27SE-05 

LV 25.3 .371£-01 .365E-tJ4 .387E-05 

LX 21. 4 .302E-01 .2~7E-04 .315E-05 

LZ 22.9 .330E-01 .325E-04 .343E-o5 



128 

-- ~ESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 2 

IJHITS 1 1 12 1 3 LENGTH SCALE~ 2000 

LOCATION DILLITION FACTOR 
AG .187£-(17 
AK .106£-05 
Af1 .64~£-05 
AN .942E-05 
AO .126£-04 
AP .816£-05 
AR .291£-04 
AS .4~7£-04 
AT . 196£-04 
AY .lllE-05 
AX .217£-06 
AZ .211£-06 
XG .'302£-07 
BI .738£-06 
BK .280£-05 
811 .928E-05 
BN .167£-04 
80 .217£-04 
BP .229E-04 
BQ .241£-04 
BP. .234£-04 
BS . 168£-04 
BT .217E-04 
BY .tOSE-06 
BX . 111£-(16 
BZ .256E-06 
CG . 270£-().6 
CI .121£-06 
CK .332£-05 
CM .102£-04 
CN .194£-04 
CP· .128£-04 
CQ .250£-04 
CR .280£-04 
cs .235£-04 
CT .199E-04 
CY .72~E-05 
ex .144E-05 
CZ .569£-06 
D" .18'/f:-()t. l.;r 

DI . 124E-v5 
[) }{ .63QE-()5 
[} p .212E-~)4 

DH .569E-fJ4 
DN .364E-04 
()0 .BB5E-Q4 
f>Q . 1 ~t)(:-04 
DR . 1 ~.;4E -04 
DS .116E-04 
DT .9041::-<tS 
DV .490E-05 
o;; .117E-Q5 
DZ .626£-(16 
EG . 1 t} Qt: -(.l~· 
E l .527E-05 
EK . S64E -(.l5 
EM .7BitE-Q4 
EN .b85E-(J5 
EO .115E-03 
EP .966E-04 
EO .784£-(14 
F.. R .269E-04 
ES .12oE-04 
ET .104F.-Q4 
E I( .53BE-O~i 

EX .222E-05 
EZ . i'93E-rl6 



UNITS 11 

129 

-- WESTVACO PAPER MILL STUDY 

CONCEHlRATION DATA FOR RUN: .... 
' 

1 2 1 3 LFHGTH SCALE: 2000 

LOCATlOH 
F I 
FK 
FM 
FN 
FO 
FP 
FO 
FS 
FT 
FV 
FX 
FZ 
GF 
GG 
GH 
GI 
GJ 
LG 
L I 
LK 
LM 
LN 
LO 
LP 
LQ 
LR 
LS 
LT 
LV 
LX 
LZ 

DILUTlOH FACTOR 
.506E-06 
.4i3E-05 
.25·~£-04 
.242E-04 
.111E-(J3 
.685E-04 
.SSbE-04 
.112E-(l4 
.66SE-05 
.215E-05 
.536E-06 
.808£-(J? 
. 308£-(:5 
.'362E-05 
.159E-Q4 
.141£-¢4 
.l~lE-04 

.452E-a7 

.2o3E-06 

.83SE-06 

.273E-(J5 

.313E-05 
.486£-05 
.976E-()5 
. 128E-04 
.l~JE-04 
.207E-04 
.225£-04 
.237E-04 
. 145E-04 
.788£-05 



UNIT I 1 

YELOC I TY < M/SEC) 
SOURCE STRENGTH <PPH) 
YOLU"E FLOW <CU. M/SEC> 
STACk DIAMETER <M> 
EXIT VELOCITY (M/SEC) 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

AQ 
AT 
AY 
AX 
AZ 
AI 
AI< 
AM 
AH 
AO 
AP 
81 
BK 
BH 
BH 
80 
BP 
BQ 
BR 
BS 
BT 
BY 
BX 
CM 
CH co 
CP 
CQ 
CR 
cs 
CT 
CY 
ex 
Dl 
DK 
D" DH 
DO 
DP 
DR 
I)Q 
DS 
DT 
DV 
DX 
EI 
EK 
EM 
EN 
EO 
EP 
EQ 
ER 
ES 
ET 
EY 
EZ 

RAW 
DATA 

<MY-SEC> 
7371.5 
184.8 
128.2 
679~2 

39.5 
16.7 
21.2 

261.3 
536.3 

1439.2 
14 35. 1 

23.9 
83. 1 

377.~ 
840.1 
790.5 

1600.8 
908.7 
702., 
275.5 

93. 1 
''·() 39.2 

155. 1 
350. 1 
725. 1 

1083. 1 
338.u 
971.2 
5,9.1 
147.3 
31.2 
39.8 
43.2 

236.5 
536.7 
755., 
998.2 

1037.1 
874. 1 
345.3 
423.0 
324.1 

64.9 
25. 1 
34.2 

115.0 
330.0 
430.5 
356.8 
764.7 
2~5.tj 
567.4 
568.8 
328.5 
126.9 
56.J 

130 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 3 
LENGTH SCALE: 2000 

"ODEl 
.33 

.736E+03 

.189E-04 
.60QE-02 
.668£+00 

.73 
.0300 

.0900 

HON-I>IMENSIONAl 
CONCENTRATION 
COEFFICIEHT<K> 

.18?E+01 

.438E-01 

.294£-01 

. 1 69E+OO 

.686£-02 
.1 08£-02 
.222£-02 
.632£-ot 
.133E+OO 
.363E+o(J 
.362E+OO 
.106£-~2 
.l,lE-01 
.909£-01 
.209£+00 
.196£+00 
.4Q2E+OO 
.226£+00 
.174E+OO 
.650E-01 
.186£-01 
.125£-01 
.4,5£-02 
.34QE-01 
.836E-Ot 
.179£+00 
.270£+00 
.SOSE-01 
.241E+OO 
.139£+00 
.320£-01 
.251£-02 
.469£-02 
.626£-()2 
.554E-01 
. 132E+OO 
.187E+O(J 
.249£+00 
.259£+00 
.217E+OO 
.831£-01 
. 1 03E+OQ 
.777£-01 
.llSE-01 
.167£-02 
"5~E -·0? 
~23ie-oi 
.777£-01 
.103EH)0 
.S45E-01 
.13BE+OO 
.612E··01 
.lJ8Et-Q¢ 
.13BEtoO 
.774E-Ol 
.2&JE-01 
.Sl?E-02 

PROTOTYPE 
3.60 

63.80 
2.58 

12.20 
.79 

£0.00 
180.0 

DILUTIOll 
FACTOR 
<CICO> 

.132E-01 

.310E-03 

.2<tSE-03 

.12<>E-02 

.485E-04 
.762E-05 
.157E-04 
.447E-03 
.941E-03 
.256E-02 
.256E-02 
.752E-05 
.114E-03 
.643£-()3 
.147E-02 
.139E-02 
.284E-02 
.160E-02 
.123E-Q2 
.46oE-<>3 
.132E-03 
.885E-04 
. 350E-~')4 
.240E-03 
.591E-03 
.126E-02 
.191E-02 
.5£9E-03 
.171E-02 
,g84E-OJ 
.226E-OJ 
.177E-04 
.332E-04 
.443E-04 
.392E-03 
.931E-03 
.132E-02 
.176E-02 
.183£-02 
.154E-Q2 
.ss?E-o3 
.727E-03 
.549E-03 
.834E-04 
.118E-04 
. 1SOE···()4 
. l£3E-03 
.550E-03 
.730£-03 
.59SE-03 
.133E-Q2 
.433E-03 
.'376E-OJ 
.'379E-Q3 
.547E-03 
.185E-()3 
. 578E-£)4 

PROTOTYPE 
DILUTION 

FACTOR 
.1 02E-<>2 
.239E-04 
.161£-04 
.,27E-04 
.375E-05 
.589E-06 
. 122£-05 
.34,£-()4 
.72SE-04 
.1 9SE-03 
. 19SE-03 
.582£-~6 
.881E-05 
.4~7E-04 
.114E-03 
.107E-03 
.220E-03 
.124£-03 
.949E-04 
.356£-04 
.1 02E-04 
.685E-05 
.271£-05 
.18,£-04 
.457£-04 
.978£-04 
.14SE-03 
.440£-04 
.132E-03 
.762£-04 
.1 75E-04 
. 137£-05 
.257E-05 
.343£-05 
.30JE-04 
.720E-Q4 
.1 02£-03 
.136£-¢3 
.142£-03 
.119£-03 
.454£-04 
.562E-04 
.425£-04 
.645£-05 
.~14E-~6 
.14.0£-os 
.12GE-04 
.425£-04 
.565E-04 
.462E-04 
.lQJE-¢3 
.335E-04 
.755£-04 
.757£-04 
.423E-04 
.143E-04 
.447E-05 



131 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION OATA FOR RUN: 3 
Uf~IT i 1 LEHGTH SCALE~ 2oOO 

LOCATIOt~ RA~J N 0 N - D I M E tl S I 0 H A l DILUTION PROTOTYPE 
[)AT~ COt~CEH TRt~T I ON F(-tCTOR f>ILUTIOH 

<MY-SEC> COEFFICIENT<K> (C/CO> FACTOR 
FM 281.0 .661E-01 .467E-03 .361E-04 
FN 337.8 .SOSE-01 .569E-()3 .44a:>E-04 
FO 3()1 . 2 .712E-01 .504E-¢3 .39t3E-04 
FP 501 . 1 .122E+o·~ . 863E-()3 .667E-04 
FQ 90.2 .176E-01 . l24E-03 .962E-05 
FR 251. 4 .5B6E-o1 .414E-.;>3 .32'lE-o4 
FS 158.4 .349E-01 . 247E-r.."l3 .191E-04 
FT 97.2 .194E-¢1 .137E-()3 .l•:t,E-04 
FX 30.7 .247E-02 . 1 ?4E-r.'4 .l35E-05 
GE 21.5 .228E-02 . !61E-04 . 125E-05 
GF 35.0 .573E-02 .405E-04 .31JE-05 
GG 48.4 .913E-02 .645E-04 .499E-05 
GJ 13. 1. .154E-03 .109E-05 .842E-07 
LN 26.5 .356£-02 .252E-04 . 19~E-05 
LP 48., .918E-02 .64~E-Q4 .502£-05 
LQ 31.' .496E-02 .344E-04 .26,£-05 
4-R 42.~ .773E-02 .547E-04 .42JE-05 
LS 52.8 .102E-01 .724E-04 .56<-E-05 
LT SC>.S .~72E-02 .6SSE-o4 .532£-05 
LY 53.8 .lOSE-01 .743E-04 .575E-(J5 
LX 28.2 .399E-02 .2B2E-04 . 21 SE -.05 
LZ 40.8 .720£-02 .SO<JE-04 .394E-05 



UNIT I J 

YEL OC I TV ( MlSEC) 
SOURCE STRENGTH <PPH> 
VOlUME FLOW (CU. M/SEC) 
STACK DIA"ETER <"> 
EXIT VElOCITY <HISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

AT 
AY 
AX 
AZ 
AG 
AI 
AK 
AH 
AN 
AO 
AP 
XG 
81 
BK 
BM 
BN 
80 
BP 
BQ 
BR 
BS 
BT 
BY 
BX 
BZ 
CG 
CJ 
Cf< 
CM 
CN co 
CP 
CQ 
CR cs 
CT 
CY 
ex cz 
DG 
DI 
OK 
DH 
DN 
DO 
DP 
DR 
DQ 
OS 
DT 
DY 
DX 

RAW 
DitTA 

(ftY-SEC> 
347.2 
281.7 

1122. 1 
183.6 
25.1 
35.3 
40.3 

3G8.1 
724.3 

21G4.1 
2505.2 

28. 1 
34.5 
99.8 

531.9 
t2S7.6 
1135.4 
2354.2 
1338.3 
1083.2 
419.8 
137.9 
233.7 
69.7 
18., 
1,.7 
25.0 
22.9 

2,6.5 
529.3 

1206.5 
1709.2 
472.4 

1416.8 
853.0 
206.5 

78.6 
77.1 

180.0 
29'.6 
68.3 

378.9 
755.7 

1109.8 
1403.7 
1524.2 
1166.2 
464.5 
666.9 
443., 
102.2 

45.8 

132 
-- WESTYACO PAPER HILL STUDY 

COHCEHTRATlON DATA FOR RUN: 3 

LENGTH SCALEJ 2000 

t10DEL 
.33 

.138E+06 

.178E-04 
.400E-02 
.142£+01 

.38 
.0260 

.09Q(J 

NON-DI"EHSIONAL 
CONCENTRATION 
COEFFICIEHT<K> 

.916£-01 

.739£-01 

.301E+OO 

.475£-01 

.537£-02 

.821E-02 

. 94£E·-02 

.979£-01 

.194£+00 

.583£+00 

.675£+00 
·'"'E-oa .820E-02 
.258E-ot 
. 142E +00 
.33BE+OO 
.305£+00 
.634£+00 
.360£+00 
.291E+OO 
.112E+OO 
.361E-Ot 
.620E-01 
.177£-01 
.391E-02 
.3~4E-02 
.537£-02 
.480£-02 
.705£-01 
.141E+OO 
.324E+OO 
.460£+00 
.126E+OO 
.391£+00 
.229£+00 
.543£-01 
.198E-01 
.194£-01 
.472E-01 
.65,£-02 
.170E-01 
.lOl£+00 
.2o3E+O~ 
.298£+00 
.377£+00 
.410E+OO 
.313E+OO 
.124E+OO 
.179£+00 
.118£+00 
.2G2E-01 
.109E-01 

PROTOTYPE 
3.60 

9tl.30 
2.20 

23.89 
.68 

52.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

.610E-03 

.492E-03 

.2oOE-02 

.316£-03 

.358E-04 

.540E-04 

.,lOE-04 

.652E-03 

.129E-02 

.388E-tl2 

.449E-02 

.430E-04 

.546E-44 

.172E-IJ3 

.948E-03 

.22SE-02 

.203E-02 

.422E-02 

.240E-02 

.194E-02 

.747E-03 

.240E-03 

.413E-03 

.118E-03 

.2£0E-04 

.262E-04 

.359E-04 

.320E-04 

.470E-03 

.942E-03 

.216E-o2 

.306E-02 

.840E-03 

.254E-02 

.152E-02 

.362£-03 

. 132E-03 

.129£-03 

.314E-03 

.439E-04 

.113E-03 

.671E-03 

. 135E-02 

.1,9E-02 

.251E-02 

.273E-02 

.209E-o2 

.825E-03 

.119E-02 

.788E-03 

.174E-03 

.729E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.713£-04 
.576£-04 
.234E-03 
.370£-04 
.418E-O$ 
.631E-05 
.737E-~$ 
.762E-04 
.151E-03 
. 454£-,03 
.525E-03 
.503£-05 
.638E-05 
.201E-04 
.lllE-03 
.263E-03 
.238£-03 
.494E-03 
.28<»E-03 
.227£-03 
.873E-04 
.281E-04 
.482E-04 
.138E-04 
.304£-05 
.307E-<>~ 
.418£-(\5 
.374E-05 
.54,£-04 
.110E-03 
.252E-o3 
.358E-03 
.982£:-04 
.297E-03 
.17SE-03 
.423E-04 
.154£-04 
.151£-¢4 
.367£-04 
.51JE-05 
.132£-04 
.785£-04 
.lSSE-03 
.232E-03 
.294£-03 
.319E-03 
.244£-03 
. 965E-0,4 
.139£-03 
.921E-04 
.204£-04 
.852E-05 



133 

-- WEST'JACO PAPER MILL STUD\' 

CONCENTRATION I>ATA FOR RU tl: 3 

UHIT t 3 LENGTH SCALE: 2000 

LOCAT I Ot4 RA•J NOt~-D I MENS I OHAL DILUTION PROTOTYPE 
DATA CONCENTRATION FACTOR DILUTION 

<MV-SEC) COEFFICIEHT<K> <CICO) FACTOR 
EI 51 . 3 .128E-01 .SSOE-04 .994£-05 
EK 1~4.5 .514E-01 .342E-03 .400£-04 
EM 425.7 .114E+OO .?sae-o3 .88,£-()4 
EN 55,.S .150E+OQ .99~E-03 .117£-03 
EO 478.9 . 128E +00 .353E-03 .91JSE-04 
EP 906.4 .244£+00 .162E-02 .190E-03 
EG 288.8 .769E-01 .512E-o3 .598£-04 
ER 662.9 . 178E+OO .118E-02 .lJSE-03 
ES 647.8 .174£+00 .116E-o2 .135£-03 
ET 3S5.2 .103E+OO .685E-03 .SOlE-04 
E'i 179.9 .475E-01 .316E-03 .370£-04 
EX '33.8 .242E-01 .lf.lE-03 .189£-()4 
EZ 243.8 .647E·01 . 431 E·~03 .51)4£-04 
FG 31.2 .701E-02 .467E-04 .S4t;E-05 
FI 47.~ .llSE-01 .767E-04 .S9t;E-05 
FK 127.4 .330£-01 . 220E-•l3 .257£-04 
Ftl 6•19. ~ ,l63E+t.'(l . tv9E-<•2 .127E-03 
FN 5r)4 . ·~ . 135E +•~n~ . S98E-()3 . 1'~5E -('3 
FO 283.5 .751E-01 . 50t.)E-~)3 .585E-04 
FP 598.() .157E+OO • 1C,5E-(J2 . 122E:-03 
FR 3•)8. a .at~E-ot .545E-03 .63SE-04 
FS 123. r.) .31SE-01 .212E-o3 .247£-04 
FT 123.3 .320E-01 .213E-03 .249£-04 
FX 50.0 .121E-o1 .S03E-04 .939£-05 
FZ 20.4 .4Q8E-¢2 .272E·-('4 .313E.;;05 
GA 21. ~ .450E-02 .2~9E-Q4 .35()E-05 
GS 17.2 .322£-02 .214E-o4 .251£-05 
GC 1,.8 .393E-02 .262E-04 .30,E-05 
GO 6.5 .352E-OJ .235E-05 .274E·06 
CE 33.0 .74~E-02 .499E-04 .SSJE-05 
GF 45.3 .lOSE-01 .721E-04 .842£~05 
GG 68.3 .170E-01 .l13E-OJ .132£..;04 
GI 20.9 .421E-~2 .2BOE-04 .328£-05 
GJ 14.2 .243E-02 .162E-04 .lS~E-05 
LG 22.4 .462£-02 .JOSE-04 .36<te~o~ 
LI 17., .335E-02 .223E-04 . 260£.-05 
LK 23.5 ,4,2£-02 .327£-04 .38JE--05 
LM 28.7 .633£-02 .421E-04 .493£-05 
LN 43.3 .103E-01 .684E-04 .80()£-05 
LO 33.5 .763£-02 .508E-04 .594£-05 
LP 64.9 .1,1£-01 .107E-03 .125£~04 
LQ 53.8 .131E-01 .873E-04 . 1 ()2£-04 
LR 64.3 .15,E-01 .106£-()3 .124E-04 
LS 82.4 .208£-01 .139E-03 .162£-()4 
LT 79.5 .201E-01 .134E-03 .156£-04 
LV 86.3 .219£-01 .146E-03 .170£-04 
LX 78.8 .198£-01 . 132E-03 .155E-04 
LZ 66. 1 .164£-01 . 1~9E-03 .128E-04 



UHIT I 4 

YELOC I TV ( M/SEC) 
SOURCE STRENGTH <PPH> 
YOLU"E FLOW <CU. MISEC) 
STACK DIAMETER <M> 
EXIT VELOCITY {M/SEC> 
DENSITY RRTIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

AQ 
AT 
AY 
AX 
AZ 
AI 
AK 
A" AH 
AO 
AP 
XG 
BI 
BK 
BM 
BH 
80 
BP 
BQ 
BR 
BS 
BT 
BY 
BX 
BZ 
CI 
CK 
CM 
CH co 
CP 
CQ 
CR 
cs 
CT 
CY 
ex 
cz 
DG 
Dl 
OK 
OH 
ON 
DO 
DP 
DR 
OQ 
DS 
OT 
D '" ox 
DZ 

RAW 
DATA 

<HY-SEC) 
10610.1 

343.7 
202.5 
125~.9 

77.6 
25.8 
28.5 

391.9 
775.9 

2482.6 
25,3.2 

17.0 
23.4 

l08.<J 
650.0 

1362.3 
1534.7 
2985.3 
1512.5 
978.8 
368.4 
131.4 
156.0 
62.4 
7.4 

11 . J 
12.2 

264.7 
748.2 

1634.7 
2142.9 
591.0 

1406.1 
770.0 
168.7 
121 . 1 

17.6 
50.0 
16.6 
69.7 

377.5 
986.7 

1460.1 
1910.8 
1'63.9 
1355.3 
618.8 
708.7 
359.5 

92.2 
80.3 
11 . 5 

134 

-- UESTVACO PAPER "Ill STUDY 

CONCENTR~TION DATA FOR RUN: 3 
LENGTH SCALE: 2000 

MODEL 
.33 

.502E+05 

.326E-04 
.74CtE-02 
.758E+OO 

. '1 
.0320 

.0900 

NON-DIMENSIONAl 
COHCENTRATION 
COEFFI·CIEHT<K> 

.15££+01 

.494£-01 

.286£-01 

.183£+00 

.102E-01 

.219E-02 

.259£-02 

.561E-01 

.1t3E+o0 

.364£+00 

.38lE+OO 

.150£-02 

.243£-02 

.150£-01 

.948£-01 

.229£+00 

.225E+o0 

.439E+OO 

.222E+OO 

.143£+00 

.533E-Ot 

.183£-01 

.22oe-o1 

.S19E-02 

.848£-04 

.102£-02 

.116£-02 

.384E-01 

.110£+00 

.240£+00 

.315E+OO 

.864E-01 

.207£+00 

.113E+OO 

.242£-01 

.172£-01 

.1 9:JE-02 

.672£-02 

.1fi2E-02 

.946£-02 

.548E-01 

. 145£+00 

.214E+OO 

.281£+00 

.289£+00 

.199£+00 

.,04E-01 

.104£+00 

.522£-01 

.128£-01 

.llOE-01 

.S67E-03 

PROTOTYPE 
3.60 

108.60 
3. 12 

14.20 
.69 

64.00 
180.0 

DILUTION 
FACTOR 
<CICO) 

.l,lE-01 

.602E-03 

.349E-03 

.223E-02 

.124E-03 

.26SE-Q4 

.316E-J34 

.685E-03 

. 137E-o2 

.444E-02 

.464E-02 

.183E-04 

.297E-04 

. 183E-03 

.116E-02 

.280E-02 

.275E-o2 

.535E-02 

.271E-02 

.175E-02 

.650E-03 

.224E-03 

.26SE-03 

.998E-04 

.103E-05 

.124E-04 

.142E-04 

.46SE-03 

.134E-02 

.293E-02 

.384E-02 

.103E-02 

.2S2E-02 

.llBE-02 

.295E-03 

.210E-Ol 

.238E-04 

.820E-04 

.198E-04 

.1t5E-o3 

.668E-03 

.1?6£-~2 

.261E-02 

.342E-02 

.352E-02 

.243£-02 

.llOE-02 

. 126E-02 

.636E-03 

.156E-03 

.134E-03 

.1<t6E-'-'4 

PROTOTYPE 
DILUTION 

FACTOR 
.145E-02 
.460£-04 
.266E-04 
.1 70£-03 
.947£-05 
.204£-05 
.241£-05 
.52JE-04 
.1 oSE-03 
.33,£-03 
.354£-03 
.14QE-05 
.227£-05 
.140£-04 
.882£-04 
.213E-03 
.210£-03 
.40'3E-03 
. 20 7£·-oa 
.133£-03 
.4~bE-04 
.171E-04 
.205E-o4 
.762E-05 
.790£-07 
.950E-06 
.1 OSE-05 
.357E-o4 
.1 02E-03 
.224£-03 
.293£-03 
.805£-04 
.192£-03 
.105£-03 
.225E-04 
.1 'OE-04 
.182E-03 
.£26£-05 
.151£-05 
.88()£-(\5 
.510£-04 
. 13~E-Ct3 
.200£-03 
.261£-()3 
.269£-03 
.1 SSE-03 
.841£-04 
.965£-04 
.486£-04 
.119£-04 
. 1 OJE-04 
.soaE-o6 



135 

·-- WESTVACO PAPER t1 ILL STUD'f 

COHCENiJ!:AT 1 OH DATA FOR RUN; 3 

UNIT i 4 LENGTH SCALE~ 2ooo 

LOCAT!Ot~ RA~ NOH-f>IMENSIONAL DILUT10H PROTOTYPE 
DATA CONCENTRATION FACTOR DILUTIOt4 

<NV-SEC) C:OCFFICIENT(K) (C/CO) FACTOR 
EG 12.3 .151E-02 .1B4E-()4 .141E-05 
EI ~3.0 .31J8E-02 .!!OE-03 .83bE-05 
EK 244.7 .358E-Ol .436E-03 .333E-04 
El1 636.8 .l¢1E+<)0 . 123E-02 .~39E-04 
EN Ot')7. a .119E+t)0 .lcSSE-()2 .lllE-03 
EO 734. '3 . !(;SE ·H)¢ .132E-•)2 .101E-o3 
EP 1413.1 . 2~l8E +00 . 254E-•.)2 .l~4E-03 
EQ 4'34. 1 .725E-01 . B84 E·-03 .675E-o4 
ER '38.7 .lJSE+OO . ff,SE-02 .12'3E-03 
ES 355.7 .1.26E+OO . 153E-02 .117E-03 
ET 448.5 .658E-Ol .B02E-03 .613E-04 
EY 2(J0. 5 .293E-o1 .357E-03 .272E-04 
EX 4.3 .331E-03 .403E-05 .303E-06 
EZ 73.G .iOSE-01 . 129E·-03 .~82E-05 
FG 28.5 .259E-02 .316E-04 .24tE-05 
FI 49.7 .572E-02 .G97E-04 .532£-os 
FK 64.4 .7SSE-02 .961E-04 .734E-05 
FH ~88.1 .144E+Oo .176E-u2 .134E-03 
FN '21. 2 .134E+ .. )0 . 164E-02 .125E-03 
FO 672.4 .975E-01 . 119E-02 . 903E-,l4 
FP ~03.9 .132E+OO . 160E-02 .123E-03 
FQ 222.5 .312£-01 .JSOE-03 .290£-04 
FR 533.4 .770E-Ol .~3,E-03 .717E-04 
FS 244., .344£-01 .420E-03 .321E-04 
FT 64.9 .796£-02 .971E-04 .741E-05 
FY ~4. 1 .123E-01 .tsoE-o3 .114E-04 
FX 72.8 .912E-02 .tllE-03 .849E-05 
GF 73.3 .919E-02 . l12E-OJ .85\iE-05 
GG 111.() .14?E-01 .1SOE-03 .l37E-04 
CH 163.3 .225E-01 .274E-03 .2{)9£-04 
GI 50.2 .5SOE-02 .707£-()4 .54tj£-05 
GJ 24.6 .203E-02 .2471!-()4 .lS9E-05 
LK 2~.0 .2G7E-02 .326£-04 .249E-05 
l" 35.3 .360£-02 .438E-04 .335£-05 
LN 61 . 9 .751E-02 .916E-04 .699£-05 
LO 6~.2 .SS~E-02 .105E-03 .8¢(tE-05 
LP 109.() .145E-01 . 176E-03 .135£-04 
LQ 85.3 .llOE-01 .134E-03 .102E-04 
LR 85.2 .109£-01 .t34E-03 .102£-04 
LS llf.., .156£-01 .191E-03 .145E-04 
LT 102.8 .lJSE-01 .165E-03 .12bE-04 
LV 131.2 .177E-01 .216E-03 .1 E.SE-04 
LX 89.2 .115E-01 .141E-03 . 1 O?E-04 
LZ 78.7 .CJ,~E-02 .122E-03 .930E-05 



UNIT t 6 

YELOC t TV < 11/SEC) 
SOURCE STRENGTH (PPM> 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <M> 
EXIT VELOCITY <MISEC) 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCRTIOtJ 

AQ 
AT 
AY 
AX 
AZ 
AI 
AK 
AN 
AO 
AP 
KG 
BI 
BH 
BP 
BQ 
BR 
BS 
BT 
BY 
BX 
BZ 
co 
CP 
CQ 
CR 
cs 
CT 
CY 
CZ 
DC 
DI 
OK 
DH 
DO 
DP 
DR 
DO 
DT 
DX 
DZ 
EK 
EP 
EQ 
ES 
ET 
EX 
FK 
FR 
FT 
FX 
FZ 
GB 
GO 
GF 
GG 

--G-d-oMrr 
GJ 

RAY 
DATA 

<ftY-SEC> 
t26,.4 

12473.5 
2219., 
234.8 
121.9 

5.5 
8.2 
8.5 

156.4 
16.3 
4.9 

31.7 
6.4 

141 . 1 
13?.6 
474.9 
636.8 
923.2 

3860.9 
43., 
12.2 
18.5 
81.9 
33.5 

180.4 
427.1 
607.5 
385.2 
118. 1 

2.4 
4.2 
4.0 
1. 5 

64.9 
CJ7.6 

237.1 
54.5 

515., 
201.4 

43.7 
1,.4 

153.5 
25.2 

16~.3 
219.9 
101 . 0 

22. 1 
94.8 

742.7 
12.3 
13.0 
14., 
24.0 
25.7 
7. 1 

50.2 
18.2 

136 
-- WESTYACD PAPER MilL STUDY 

CONCENTRATION DATA FOR RUN~ 3 

LEt~GTH SCALE: 2000 

MODEL 
.33 

.381E+05 

.5£2E-os 
.3SOE-02 
.49GE+O() 

.79 
.0140 
.0900 

t~Ot~-D I ME HS I OtlAL 
CONCENTRATION 
COEFFICIENT<K> 

.108E+01 

. 1 07E+02 

.18!'£+01 

.197E+OO 

.101£+00 

.122£-02 

.357E-02 

.379£-02 

.130E+OO 

.loSE-01 

.70tE-o3 

.236E-01 

.20£E-02 

.117E+OO 

.114E+OO 

.402£+00 

.541E+OO 

.786E+OO 

.330£+01 

.338£-01 

.?OOE-02 

.5l3E-02 

.593£-01 

.179£-01 

.143£+00 

.3~4E+OO 

.508£+00 

.319£+00 

.903E-01 

.113E-o2 

.264£-02 

.244£-02 

.278£-03 

.545£-01 

.S24E-Ol 

.202£+00 

.456E-01 

.440£+00 

.171E+OO 

.3,4£-01 

.129£-01 

.128E+OO 

.178E-01 

.141E+QQ 

.104Et00 

.826E-01 

.147£-01 

.7,8E-01 

.631£+00 

. 627E -0·2 

.6S9E-02 

.907£-02 

.171E-01 

.185£-01 

.261E-02 

.3,5E-o1 

.121E-Ol 

PROTOTYPE 
3.60 

15.52 
1.80 
'.1 0 

.80 
28.()0 
180.0 

DILUTION 
FACTOR 
( CICO) 

.227E-02 

.224E-Ol 

.l~SE-02 

.415E-03 

.212E-03 

.256E-o5 

.750£-05 

.796E-05 

.274E-03 

.220E-04 

.147E-05 

.4,7E-04 

.432E-os 

.246E-03 

.240E-03 

.846E-03 

.114E-02 

. 165E-()2 

.693E-02 

.711£-04 

.147E-04 

. 108£-0.4 

.125E-03 

.376£-04 

.302£-()3 

.745E-03 

.107E-02 
,,70£-03 
. 190E-03 
.237E-os 
.555E-05 
.512E-05 
.585E-06 
.115E-03 
.173E-03 
.424E-03 
. 959f-(l4 
.924E-03 
.360E-03 
.765E-04 
.272E-04 
.268E-03 
.375E-04 
. 2~6E-t.'3 
. 3S7E ·(l3 
.174E-()3 
.308E-04 
.l61E-03 
.13JE-02 
. 132E-04 
.145E-04 
.191E-04 
.3543E-04 
.390E-04 
.550E-OS 
.830E-04 
.255E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.144£;..~3 
.142E-02 
.252E-03 
.262£-04 
.134£-04 
.162£-06 
.475E-06 
.504£-06 
. 173£-04 
.139£-05 
.933£-07 
.315E-05 
.274£-0, 
.156E-04 
.152E-04 
.53tiE-04 
.72()£-04 
.105£-03 
.439£-03 
.450£-05 
.931£-06 
.683£-06 
.789£-05 
.239£-05 
.191£-04 
.472E-04 
.677£-04 
.424£-04 
.120£-04 
.1SoE-ob 
.351E-06 
.324E-Ob 
.370E-0"7 
.725£-05 
.llOE-04 
.269£-04 
.607£-05 
.SSSE-04 
.228£-04 
.484£-05 
.172E-05 
.170E-04 
.237£-('~5 
. 1 SSE -04 
.245£-04 
.llQE-04 
.1,5£-05 
.102£-04 
.839£-04 
.835£-06 
.917£-06 
.121E-05 
.227E-05 
.247£-05 
.34SE-06 
.52&E-05 
.l61E-05 



137 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION OATA FOR RUH: 3 

UHIT I 6 LEHCTH SCALEJ 2000 

LOCATION RAU NOt~-l> t MENS 1 ONAL DILUTION PROTOTYPE 
DATA CONCENTRATION FACTOR DILUTION 

(J1Y-SEC> COEFFICIEHT<K> (C/CO> FACTOR 
LG 10.7 .568£-02 .11~E-04 .755E-06 
LS 24.6 .176E-01 .369E-04 .234E-05 
LT 24. t .172£-0t .361E-04 .2~9£-05 
LY 23.6 .l,SE-01 .352E-04 .223E'-05 
LZ 8.5 .378£-02 .7~5E-05 .SOJE-0' 



138 

-- YESTYACO PAPER Mill STUDY 

CONCENTRATION DATA FOR RUN: 3 

UNITS 1 3 4 ' LENGTH SCAlE: 2000 

LOCATION DILUTION FACTOR 
AQ .155£-02 
AT .207£-03 
AV .831£-04 
AX .320£-03 
AZ .330£-04 
AG .250£-()5 
AI .587£-()5 
AK .695£-05 
AM .101£-03 
AN .201£-03 
AO ,,28£-03 
AP .684£-03 
XG .441£-05 
BI ,,3,£-05 
BK .267£-04 
BM .159£-03 
BH .380£-03 
80 .360E-03 
BP .723£-03 
BQ .385£-03 
BR .281£-03 
BS .111£-03 
BT .433£-04 
BY .860£-04 
BX .164£-04 
BZ .197£-05 
CG .lSJE-05 
CI .345£-05 
CK .332E-05 
c" .701£-04 
CN .172£-03 co .383£-03 
CP .520£-03 
CQ .143£-03 
CR .382E-03 
cs .222£-03 
CT .548E-04 
cv .288£-04 
ex .111£-04 
cz .292£-04 
DG . 459E-(.l5 
DI .170E-44 
OK .100E-03 
DM .235£-03 
ON .347E-03 
DO .44'9E-03 
DP .472E-03 
DR .343E-03 
DQ .14()£-()3 
OS .184£-03 
DT .112£-03 
DY .24i>E-04 
DX .173£-04 
I>Z .121£-05 
EC .14lE-Q5 
EI .144£-04 
EK .584£-04 
EM .150£-()3 
EN . 185£-()3 
EO .164£-()3 
EP .J17E.;..c)3 
EQ . 106E-Q3 
ER .217£-03 
ES .206£-03 
ET .llSE-03 
EY .505E-Q4 
EX . 125E-Q4 
EZ .403E-o4 



139 
-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 3 
UNITS t 3 4 ' LEf~GTH SCALE: 2()00 

LOCATION DILUTION FACTOR 
FG .567£-05 
FI .107£-(14 
FK .22SE-<t4 
FH .21JE-<J3 
FH .191E-Q3 
FO . 129E-03 
FP .201£-03 
FQ .29SE-04 
FR .113£-(JJ 
FS .484£-()4 
FT .301£-04 
FY .t14E-o4 
FX .143£-()4 
FZ .-197£-(15 
GA .20~£-05 
GB .160£-05 
GC . 193£-05 
GD .351£-06 
GE .35SE-05 
GF .141£-04 
GG .221£-04 
GH .20,£-04 
GI .73,£-()5 
GJ .35,£-05 
LG .221£-(15 
Lt .156£-05 
Ll< .477£-05 
LH ,,29£-05 
LH .119E-04 
LO .115£-04 
LP .214£-04 
LQ .165£-04 
LR .180£-04 
LS .249£-04 
LT .226E-04 
lY .273£-04 
LX .201£-04 
LZ .173£-04 



UNIT t 11 

YELOC I TV < M/SEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC> 
ST~CK DIAMETER <M> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

AI 
AK 
AH 
AP 
AR 
AS 
AX 
AM 
AT 
81 
BK 
811 
BH 
BO 
BP 
BQ 
BR 
BS 
BT 
BY 
BX 

CG 
CI 
CK 
CM 
CN co 
CP 
CQ 
CR 
cs 
CT 
CY 
ex 
cz 
DG 
DI 
OK 
C>f1 
I) t~ 
1>0 
DP 
[)Q 
OR 
DS 
DT 
0 '" DX 
DZ 
EG 
EI 
EK 
EM 
EN 
EO 
EP 
EQ 
ER 
ES 
ET 
E'Y' 
t=~ 

RAW 
OATA 

<HY-SEC> 
21.0 
73.4 

1370.9 
2178.2 
438.8 
1 '1. 2 

75.4 
73.5 
15.7 
26.9 

123.4 
693.9 
,,7.6 

1685.0 
2120.0 
478.0 
917.3 
268.7 
163.5 

44.& 
367.8 

t 1 . 8 
22.CJ 
26.1 

303.5 
672.<> 

1062., 
1691.0 
1154.7 
762.2 
430.8 
133.9 

28.9 
35.7 
13.9 
18.3 
46., 

2,6.0 
556.8 
701., 
77'3.5 
848.6 
730.3 
488.() 
3 .. 2.8 
175.4 

41. 7 
31.3 
14.5 
28.0 
81.4 
<)2.1 

4''1. 0 
660., 
726.0 
632.3 
432.7 
307.4 
305.1 
170.7 

76.3 
3¢.9 

140 

CONCENTRATION OATA FOR RUH: 4 

MODEL 
.33 

.736E+05 

.224E-04 
.760£-02 
.4CJ4E+OO 

.73 
.0340 

.0900 

NON-DIMENSIONAL 
CONCENTRATION 
COEFFICIENTCK> 

. 183E-02 

.131£-01 

.291E+OO 

.464£+00 

.,14E-Ot 

.319£-01 

.135£-01 

.131£-01 

.692£-03 
.309£-02 
.238£-01 
.146£+()<) 
.203£+00 
.359E+OO 
.452E+OO 
.998£-ot 
.194£+00 
.549E-01 
.324£-01 
.699£-()2 
.762£-01 
.159£-03 
.2S5E-02 
.322E-02 
.627E-01 
.142£+()() 
.226£+00 
.360E+OO 
.245£+00 
.161E+OO 
.900£-01 
.263£-01 
.382E-02 
.528£-02 
.604£-03 
.124E-02 
.732E-02 
.608£-01 
.117E+OO 
.148£+00 
. 1 '4E +00 
.179£+~)0 
.154E+OO 
.102E+OO 
.798E-01 
.349E-01 
.626£-02 
.414£-02 
.425£-03 
.332£-02 
.148£-01 
.171E-01 
.103£+00 
.1J9E+OO 
.153£+00 
.133£+00 
.901E-01 
.632£-01 
.628£-01 
.339E-Ol 
.137£-01 
.3~5E-02 

LENGTH SC~LE: 2000 

PROTOTYPE 
4.60 

95.68 
3.16 

12.20 
.63 

68.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

.153E-04 

.109E-03 

.244£-02 

.389£-()2 

.766E-03 

.267£-03 

.113E-03 

.110E-03 

.580E-05 
.259E-04 
.199E-03 
. 122E-02 
.172£-02 
.301E-02 
.379E-02 
.837£-03 
.163£-02 
.4£0E-o3 
.271E-03 
.577E-04 
.,39E-03 
.133E-05 
.213E-04 
.270£-()4 
.525E-03 
.119E-o2 
.t89E-02 
.302E-o2 
.206E-02 
.135£-02 
.754E-03 
.221£-03 
.320E-04 
.442E-04 
.506E-05 
.104E-04 
.614£-04 
.509£-03 
.978£-03 
.124£-()2 
. 13SE-•)2 
. 15t.'>E-v2 
.129E-<J2 
.S55E-Q3 
.5,4E-03 
.2~3E-Q3 
.525E-t>4 
.347E-Q4 
.356E-05 
.278E-04 
.124£-03 
.143£-03 
.S60E-03 
.116E-02 
.128E-02 
.lliE-02 
.75SE-03 
.530E-03 
.526E-OJ 
.284£-()3 
.115E-03 
.331E-Q4 

PROTOTYPE 
DILUTION 

FACTOR 
.118E-05 
.83SE-05 
.187£-03 
.298£-03 
.5S7E-04 
.205£-04 
.865£-05 
.840£-~5 
.444E-OG 
. 19SE-05 
.153£-04 
.938£-04 
.131£-03 
.230£-03 
.290£-03 
.641E-04 
.125E-03 
.3SJE-04 
.208£-04 
.442£-05 
.48,£-04 
.102£-06 
.164£-05 
.207£-05 
.40JE-04 
.91rlE-04 
.145E-03 
.231E-03 
. 157E-03 
.1 OJE-03 
.57SE-04 
.1 69E -04 
.245£-05 
.339£-05 
.388£-06 
.794E-06 
.47tlE-05 
.39()£-04 
.74"3E-04 
.94,E-04 
.lO,E-03 
.115E-03 
.9SSE-04 
.655E-04 
.455E-04 
.224£-04 
.402E-<>5 
.26,£-05 
.273£-06 
.213£-05 
.949£-05 
.llOE-04 
.65'!E-04 
.892£-04 
.982£-04 
.853£-04 
.57SE-04 
.40,£-04 
.403£-04 
.21SE-04 
.878E-~5 
.254E-~5 



141 

-- WESTYA~O PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 4 
UNIT I 11 LENGTH SCALEJ 2000 

MODEL PROTOTYPE 
VELOCITY < M/SEC > .33 4.60 
SOURCE STRENGTH <PPM> .736E+05 
VOLUME FLOW <CU. M/SEC> .224E-04 ~5.68 
STACK DIAMETER <H> .760£-02 3. 1' 
EXIT VELOCITY < f1/SEC) .4'J4E+OO 12.20 
DENSITY RATIO .73 .63 
STACK HEIGHT .0340 68.00 
REFEREHCE HEIGHT .0900 180.0 

LOCATION RAY NOH-DIMENSIONAL DILUTION PROTOTYPE 
DATA CONCENTRATION FACTOR DILUTION 

lMV-StC) COF!:FFICIENT<K> (C/CO> Ft4CTOR 
FG 1?.4 .Jc>4E-o2 .S?6E-05 .G?1E-o6 
FI 83.2 .152£-01 .127£-03 .9?3£-()5 
FK 82.1 .149E-01 .125E-OJ .959£-05 
F" 387.1 .803£-()1 .673£-03 .516£-04 
FH 417.0 .867£-01 .727£-03 .S57E-0.4 
FO 555.2 .l16E+OO .975E-03 .747£-04 
FP 391.6 .SlJE-01 .681E-03 .522E-04 
FQ 76.0 .136E-01 .114E-03 .S74E-QS 
FR 214.3 .433E-01 .363E-03 .278E-04 
FS 128.& .249E-01 .209E-03 .160£-04 
FT 79.7 .144E-01 .12!E-03 .925E-05 
F ·~ 24.0 .248£-02 .2o7E-04 .159£-05 
F)( 12.8 .6()8£-04 .SlOE-06 .39~E-07 

GA 19.8 . 156E-02 .131E-04 .lO<tE-05 
GB 20.4 .1,9£-02 .141E-04 .108£-05 
GC 18. 1 .121E-02 .101E-04 .775E-06 
GO 22.7 .219£-02 .183£-04 .141£-()5 
GE 2~.2 .35,£-02 .300E-04 .230£-05 
GF 59.~ .102£-01 .853E-04 .653£-05 
GG 58.3 .,82£-02 .823£-()4 .63QE-05 
GH 109.9 .209£-01 .175£-03 .134£-04 
GI 45.4 .705E-02 .591E-04 .45JE-05 
GJ 105.4 .199£-01 .167£-03 .128£-04 
LG 28.2 .337E-02 .283E-o4 .217E-05 
LI 39.7 .SSlE-02 .488E-04 .374E-05 
LK 42. 1 .634£-02 .532£-04 .407E-05 
LM 44.7 .690£-02 .5?8E-04 .443E-05 
LH 61 . 3 .103£-01 .S77E-04 .672E-05 
LO 70.2 .124£-01 .104E-03 .794E-05 
LP· 84.0 .153E-01 . 129E-,,3 .985E-05 
LR 87.2 .1,0£-01 .134E-03 . 1 OJE-04 
LS 97.3 .182£-01 .152E-03 .117£-04 
LT .. 87.4 .161£-01 .135£-03 .103£-04 
~-V 94.9 .177£-01 .148E-OJ .ltJE-04 
LX 65.8 .114E-Ot .958E-04 .734E-05 
LZ 69.0 .121E-01 .102E-03 .778E-05 



UNIT t 12 

YELOCITV <MISEC> 
SOURCE STRENGTH <PPK> 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

AO 
AQ 
BO 
co 
CP 
CQ 
CR cs 
DI 
OK 
1>11 
Dtl 
DO 
DP 
()Q 
DR 
DS 
DT 
DY 
DX 

EI 
EK 
EM 
EN 
EO 
EP 
EQ 
ER 
ES 
ET 
EY 
EX 
FI 
FK 
FH 
FH 
FO 
FP 
FQ 
FR 
FS 
FT 
r: 'J 

RAU 
DATA 

<MY-SEC> 
32.2 
40.6 
94. 1 
93.0 
23.0 
21.8 
13.9 
13. 1 
11 . 4 
15.4 
88.1 

.1,5.1 
524.5 
2~2.4 
1 Sl . 6 
62.2 
41 . 1 
18.4 
12.9 
10.9 
1!).0 
21.5 

345.8 
518.3 
836.2 
£59.2 
440.0 
231.8 
1i8.3 

72.0 
21. 1 
22.9 
16.9 
18.4 

583.7 
603.5 
984.2 
758.8 
140.5 
250.2 
119.0 

48.2 
14.9 

142 

-- UESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUH: 4 
LENGTH SCALE: 2000 

HODEL 
.33 

.502E+05 

.389E-04 
l.OOOE-02 

.495E+OO 
.73 

.0920 
.0900 

NON-DIMENSIONAL 
CONCENTRATION 
COEFFICIENT<K> 

.2,4£-02 

.367E-02 
.103£-01 
.8,1£ .. 02 
.150E-02 
. 134£-02 
. 378E ··03 
.279£-03 
.657£-04 
.554£-~3 
,,54E-02 
.191£-01 
.635£·-01 
.348£-01 
.2l1E-01 
.634£-02 
.374£-02 
.922£-03 
. 25'4E -03 
.408£-05 
.513£-03 
.131£-02 
.414£-01 
.627£-()1 
.102£+00 
.SoiE-01 
.SJOE-01 
.273£-01 
.195E-01 
.756E-02 
.126£-02 
.147£-02 
.?25£-03 
.933E-03 
.708E-01 
.732E-01 
.120E+OO 
,,24E-Ol 
.160£-01 
.296£-01 
.134£-01 
.461£-02 
.5()0£-03 

PROTOTYPE 
4.60 

165.00 
5.00 
8.40 

.73 
184.00 

180.0 

DILUTION 
FACTOR 
<CICO> 

.384E-04 

.534E-Q4 
.149E-03 
.130E-03 
. 218E·-Q4 
.195E-04 
. S50E·-05 
.406E-05 
.,5SE-Q6 
.806E-05 
.13CJE-03 
.277E-t)3 
.,2JE-03 
.506E-03 
.307E-03 
.922E-04 
.544E-04 
.134E-04 
.370E-05 
.594E-07 
.747E-05 
.t90E-04 
.602E-03 
.912E-03 
. 148E-02 
.117E-o2 
.771E-OJ 
.397E-03 
.283£-03 
.llOE-03 
.184E-04 
.214£-04 
.to5E-04 
.136E-04 
.tOlE-02 
. 1C•6E-02 
.175E-02 
.134E-02 
.233E-03 
.430E-03 
.194E-03 
.670£-04 
.727£-05 

PROTOTYPE 
DILUTION 

FACTOR 
.292£-05 
.406E-03 
.114£-04 
.99,£-05 
.166£~05 
.149£-05 
.41SE-06 
.30,£-0' 
.727E-07 
.613£-0, 
.IOt;E-04 
.211£-04 
.703E-04 
.395£-04 
.234E-04 
.701E-05 
.414E-05 
.102E-05 
.282£-06 
.452E-OS 
.568E-06 
.145E-OS 
.458£-04 
.694E-04 
.113E-03 
.Q87E-04 
.587£-04 
.302£-04 
.215£-04 
.837£-03 
.140E-05 
.163E-()5 
.8QJE-O& 
.lOJE-05 
.784£-04 
.SllE-04 
. 133£-03 
.1 02E-03 
.177£-04 
.327E-04 
.14SE-04 
.51(.lE-05 
.554E-O& 



143 

-- WESTVACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN; 4 

UH IT I 12 LENGTH SCALE: 2000 

VELOCITY < M/SEC > 
MODEL 

. 33 
PROTOTYPE 

4.60 
SOURCE STRENGTH <PPM> .562£+()5 
YOLUtlE FLOW <CU. t1/SEC> .J89E-04 165.00 
S TAC~: DIAMETER ( H > I .OoOE-o2 5.00 
EXIT VELOCITV <MISEC) .495E+OO 8.40 
DEHSITY RATIO .73 .73 
STACK HEIGHT .0920 184.00 
REFERENCE HEIGHT .0900 180.0 

LOCATION RAW NON-DIMENSIONAL DILUTION PROTOTYPE 
DATA COftCEttTRAT I OH FACTOR DILU·TIOH 

<HY-SEC> COEFFICIEHT<K> (C/CO> FACTOR 
GA 28.0 .744E-03 .108E-04 .824E-Ot; 
GB 28.2 .7,9£-03 .112E-04 .851E-O& 
GC 28.5 .815E-03 .119E-04 .902E-O' 
GD 29.4 .925E-03 . 135E-04 .102E-05 
GE 30.8 .109E-02 . 159E-04 .121E-05 
GF 91.2 .732E-02 .106E-03 .S10E-o5 
GG 88.1 .817E-02 .119E-03 .905E-05 
GH 182.2 .198E-01 .288E-Ol .219£-04 
GI 77., .688E-02 . 1 OOE-03 .762E-05 
GJ 178.<) .193£-01 .280E-<>3 .213£-04 

LG 42.7 .256£-02 .373E-04 .284£-05 

LI 55.2 .411E-02 .5~8E-04 .455E-05 
LK ,8.<J .456£-02 .664E-04 .SOSE-05 
Ltt 73.2 .6J3E-02 .921E-04 .701E-05 
LN 'J6.5 .921£-02 .134E-03 .1 02E-04 

LO 104.6 .102£-01 .14CJE-03 .llJE-04 

LP 149.9 .158£-01 .230E-03 . 1 75E-04 

LQ 53.6 .392E-02 .570E-04 .434E-05 
LR 155., .165£-()1 .240E-03 .lSJE-04 
LS 161 : 3 .172E-01 .250E-03 .1~1E-04 

LT 146.4 .154£-()1 .224E-03 .170£-04 
HL\1 166.0 .178£-01 .25gE-03 .197£-04 

LX 101 . ' .994£-02 .143E-03 . 109£-04 
LZ 102.3 .9,3E-02 .144E-03 .llOE-04 



UH IT I 13 

VELOC I TV < MISEC) 
SOURCE STRENGTH <PP"> 
YOLU"E FLOY <CU. M/SEC> 
STACK DIAMETER <H> 
EXIT YELOCITV (M/SEC) 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCAT I Ot4 

AQ 
AR 
AS 
AV 
AX 
At1 
BH 
BH 
80 
BQ 
BS 
BY 
BX 
BZ 
CK 
Cl1 
CP 
CQ 
CR 
cs 
CT 
CY 
ex cz 
DG 

--&-trOtY>.I'f 
D-M) 
DH 
1)0 
DP 
I)Q 
DR 
DS 
DT 
I>Y 
DX 
DZ 
EK 
EM 
Et4 
EO 
EP 
EQ 
ER 
ES 
ET 
EY 
EX 
EZ 

RAW 
DATA 

<MY-SEC> 
96.0 

225.9 
994.7 
514.1 
38., 
6.2 

57.8 
187.2 

8.3 
136.1 
360.0 

15.6 
1095.0 

13.8 
13. 1 
17.S 
G8.S 
45.b 
70.2 

21,.5 
376.2 
278.6 

71.b 
15.4 

6.4 
50.5 
27.2 
4.8 

75.8 
54.1 
22.0 
26.0 

123., 
150.7 
151.<J 
60.6 
23.9 
8.3 

21.5 
7.9 
6.7 

42., 
52.5 
93.4 
71.8 
76.9 ,,,8 
44.9 
30.3 

144 

-- UESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUNt 4 

LENGTH SCALE: 2000 

HODEL 
.33 

.381E+05 

.263E-05 
.280E-02 
.427£+00 

.79 
.0140 

.090() 

HON-I>IftENSIOHAL 
CONCENTRATION 
COEFFICIENT<K> 

. 1 68£+00 

.40SE+OO 

.181E+01 

.,32E+OO 

.631E-01 

.389£-02 
,,83£-01 
.335E+OO 
.771£-02 
.278£+00 
.650E+OO 
.211£-01 
.1'99E+01 
.178£-01 
.160E-01 
.245E-01 
.118E+OO 
.752E-01 
. 120E +00 
.3,3E+OQ 
.;;79E.+o0 
.SO!E+OO 
.123£-tOO 
.200E-01 
.437E-02 
.84,E·01 
.424£-01 
.140E-02 
.131E+OO 
.915£-01 
.327£-01 
.401£-01 
.2l8E+OO 
.268£+00 
.270£+00 
.103£+00 
.3&3£-01 
.787E-02 
.318£-ot 
.714£-02 
.4'92E-02 
.704£-01 
.885E-01 
.163£+00 
.124£+00 
.133£+()0 
.120E+OO 
.747E-01 
.480E-01 

PROTOTYPE 
4.60 

15.52 
1. 80 
6.10 

.eo 
28.00 
180.0 

DILUTION 
FACTOR 
<CICO> 
.t6~E-o3 
.3,9E-03 
.t78E-o2 
.<317E-03 
.621E-04 
.383E-05 
.4J67E-o4 
.329E-03 
.759£-()5 
.273E-03 
.640£-()3 
.2¢8£-()4 
.196£-02 
.175E-04 
.157E-04 
.241E·-04 
.116E-03 
.740E-Q4 
.11SE-03 
.386E-Q3 
.~6SE .. 03 
.4~3E-03 
.121E-03 
.1~7E-04 

.430E-OS 

.S36E-04 

.417E~o4 

.13SE-()5 

.129E-03 

.900E-04 

.322E-04 

. 3'4E··¢4 

.215E-03 

.264£-03 

.266E-03 

.102E-03 

.357E-o4 
.774E-05 
.313£-04 
.702E-OS 
.484E-05 
.693E-04 
.870E-04 
.161E-()3 
.122E-03 
.131E-03 
.11SE-o3 
.735E-Q4 
.47JE-04 

PROTOTYPE 
DILUTION 

FACTOR 
.17,E-04 
.422E-04 
.188E-03 
.97()£-04 
.657E-03 
.405E-06 
.1 02E-04 
.34SE-04 
.803£-06 
.289E-04 
.677E-04 
.22QE-Q~ 
.207£-03 
.18,£-05 
.16\1E-Ct5 
.255E-05 
.122E-04 
.7SJE-05 
.12SE-04 
.4¢'3£-04 
.707£-()4 
.522E-04 
.123E-04 
.20,E-05 
.455E-06 
.885E-05 
.441£-05 
.146£-06 
.13,£-04 
.953£-05 
.341£-03 
.417£-05 
.227E-04 
.27CJE-04 
.2S1E-04 
.1 OSE-04 
.378£-05 
.819£-06 
.332E-<>5 
.74JE-O' 
.512E-06 
.733E-OS 
.921£-05 
.170E-04 
.129E-04 
.139£-04 
.125£-04 
.778£-05 
.500£-05 



145 

-- WESTYACO PAPER "lll STUDY 

CONCENTRATION DATA FOR RUN: 4 

UNIT I 13 LENGTH SCALE: 2000 

MODEL PROTOTYPE 
VELOCITY <t1/SEC> .33 4.60 
SOURCE STRENGTH <PPM) .381E+05 
VOLUf1E FLOW (cu. H/SEC> .263E-05 15.52 
STACK DIAMETER (") .280E-02 1. 80 
EXIT VELOCITY <MISEC> .42?E+OO 6 . 1 () 
DENSITY RATIO .7'9 . so 
STACK HEIGHT .0140 2S.OO 
REFERENCE HEIGHT .0900 1SO.O 

LOCATION RAW NOH-DIMENSIONAL OILUTIOH PROTOTYPE 
DATA CONCENTRATION FACTOR DILUTION 

<HV-SEC) COEFFICIENT<K> (C/CO) FACTOR 
FG 4.7 . 126E-02 .124E-05 .131E-~6 
FH 20.8 .3()6£-01 .J¢1E-04 .319£-05 
FO 16.6 .22~E-01 .22~E-04 .23,E-05 
FP 23.7 .359E-01 .3S3E-04 .374£-05 
FG 20.4 .298E-01 .2~3E-04 .311E-05 
FR 35.4 .573£-()1 .564E-04 .597£-05 
FS 38.2 .623E-01 .613E-04 .64,E-05 
FT 48.9 .820E-01 .So7E-o4 .S54E-o5 
FY 21.0 .310E-01 .305E-04 .32JE-05 
FX 12. tl .145E-01 . 142E-04 .151E-05 
GG 9.5 .271E-02 .267E-O~ .28JE-06 
GJ 12.4 .790E-02 .777E-05 .82JE-06 

LG 10.3 ... Vf:!lt:.-Vt! .401E-05 .425E-06 
LP 12.0 .728£-02 .716E-o5 .?59E-O' 
LR ,,5 .267£-02 .263E-O~ .278E-06 
LS 18.3 .188E-01 .185E-04 .195E-05 
LT 13.2 .945£-02 .930E-05 .984£-06 
LX 12.9 .884£-()2 .S70E-05 .,21E-06 
LZ 8.8 .145E-02 .143E-05 .151E-06 



146 

-- UESTYACO PAPER "ILL STUDY 

COHCENTR~TIOH DATA FOR RUN: 4 

UNITS 1 1 12 13 LENGTH SCALE: 2000 

LOCATION I>ILUTIOH FACTOR 
AI .124E-<t6 
AK .888£-06 
AN .198£-04 
AO .292£-05 
AP .316£-04 
AQ .5~1£-05 
AR .107£-04 
AS .221£-04 
AY .103£-04 
AX .161£-05 
AM .932£-06 
AT .470£-07 
BI .210E-Ub 
BK .162£-05 
BM .110£-04 
BH .176£-04 
BO .358£-04 
BP .307£-(14 
BQ .985£-05 
BR .132£-04 
BS .109£-04 
BT .220£-05 
BY .7otE-06 
BX .271£-04 
BZ .19&£-06 

CG .1¢3£-07 
Cl .173£-()6 
CK .395£-()6 
CM . 453£ -tj5 
Ct4 . 3€.3£-05 
co .252£-04 
CP .274£-04 
CQ . 11)(J£··t>4 
CR .127£-04 
cs . 1 ·~SE -04 
CT .'323£-05 
c •.J .578£-05 
ex .171£-05 
cz .262£-06 
DG .132£-a;)' 
DI .570£-06 
DK .474£-05 
DH .199£-04 
DN .J12E-04 
DO .S2,E-04 
DP .517£-04 
I)Q .342£-04 
DR .144£-04 
DS .114£-04 
DT .b35£-05 
DY .366£-05 
DX .142£-05 
DZ .42~£-06 

EG .226£-06 
EI .157£-()5 
EK .269£-05 
E" .531£-04 
EH .789£-04 
EO .123£-03 
EP .985£-04 
EQ .,58£-04 
ER .363£-04 
ES .272£-()4 
ET .121E-04 
EY .365£-05 
EX .272E-05 
EZ .530£-o' 



UHITS 11 

147 

-- UESTYACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN: 4 

12 13 

LOCATION 
FG 
FI 
FK 
FM 
FH 
FO 
FP 
FQ 
FR 
FS 
FT 
FY 
FX 
GA 
GB 
GC 
GD 
GE 
GF 
GG 
GH 
GI 
GJ 
LG 
LI 
LK 
LM 
LH 
LO 
LP 
LQ 
LR 
LS 
LT 
LX 
LZ 

LENGTH SCALE: 2000 

&tiLUTIOH FACTOR 
.a4g£-o7 
.183E-05 
.205£-05 
.S41E-04 
.86,£-04 
.141£-03 
.!OSE-03 
.l~~E-04 
.J&JE-04 
.172E-04 
.&99E-o5 
. 10\lE-<tS 
.1~4£-06 
. '330E -06 
.,66£-06 
.984£-06 
.117£-05 
.145£-05 
.87~£-05 
_,74£-05 
.233£-04 
.s1oE-os 
.228E-04 
.311£-05 
.495£-05 
.54SE-05 
.74SE-o5 
.109£-04 
.121£-04 
.1S6E-04 
.434£-()5 
.t,4E-04 
.205E-o4 
.3~1£-04 
.118£-04 
.118E-04 



UNIT I 1 

VELOCITY CMiSEC> 
SOURCE STRENGTH <PPM> 
vOLUME FLO~ <CU. MISEC> 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC> 
OEtJSITV RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

AG 
AI 
AK 
AO 
AP 
AG 
AR 
AS 
AT 
AY 
AX 
AZ 
BK 
Btl 
BH eo 
BP 
BR 
BQ 
CH 
CN co 
CP 
CQ 
CR 
cs 
DK 
DM 
DO 
DP 
I)Q 
DR 
1)5 

EG 
EI 
EK 
Et1 

-E-KEt-.J 
-E-QEO 
EP 
EQ 
ER 
ES 
ET 
EV 
EX 
EZ 

RAW 
DATA 

<flY-SEC> 
3()1.4 
282.4 
453.2 

101,.7 
10()0.5 
625., 
251 . 1 
17,.4 
191 . ' 254., 
179.4 
359.5 
31. 7 

192., 
203.1 
463.43 
1 g 1 . J 
22.8 
87.9 
52.9 
, •. 4 

134.4 
115.4 
108.3 

98.1 
1,.9 
1,.7 

25£.7 
433.9 
3,8.3 
415.0 
214.8 

86.6 
l?.S 
47.8 

101 . 4 
208.9 

45.7 
£~~.3 
459.1 
381.2 
343.5 
230.4 

53.8 
16.CJ 
18.8 
23.7 

148 

-- WESTYACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN: 5 
LENGTH SCALE: 2000 

MODEL 
.33 

.736E+05 

.189E-04 
.600£-02 
.668E+O() 

.73 
.0300 

.0900 

NOH-DIMENSIONAL 
COHCEHTRATIOH 
COEFFICIENT<K> 

.742E-01 

.693E-01 

.114£+00 

.263E+OO 

.258£+00 

.160E+OO 

.61~£-01 

.421£-()1 

.453E-01 

.613E-01 

.421£-01 

.896£-01 
.519£-02 
.475E-01 
.503E-t.>1 
.119£+00 
.472£-01 
.283£-02 
.200£-01 
.lQlE-01 
.210E-01 
.316E-01 
.2b5E-01 
.247£-01 
.194£-01 
.138E-02 
.116E-02 
.63£E-01 
.110E+QO 
.930E-01 
.105£+00 
.525£-()1 
.188E-01 
.142E-02 
.942£-02 
.235E-01 
.518E-01 
.887£-02 
. 169E+OO 
.118£+00 
.972E-01 
.873E-01 
.575£-01 
.110£-01 
. l26E-02 
.178E-02 
.307£-02 

PROTOTYPE 
3.60 

,3.90 
2.58 

12.20 
.79 

60.00 
180.0 

DILUTION 
FACTOR 
< C/CO > 

.525£-03 

.490E-03 

. 808E-'.J3 

.186E-Q2 

.1S3E-02 

.113£-02 

.431E-03 

.298E-03 

.321E-03 

.43SE-03 

.2,9£-()3 

.633E-03 

.3~6£-04 

.336£-03 

.356£-03 

.S41E-03 

.J34E-03 

.200£-04 

.141£-03 

.713£-04 

.149£-03 

.223£-03 

.188E-03 

.174E-03 

.137E-03 

.973E-05 

.8l~E-05 

.449E-03 

.780E-03 

.657£-t)3 

.744E-03 

.371E-03 

.133E-03 

.101E-04 
,tj66E-04 
.166£-()3 
.366E-03 
.lP27E-04 
.t20E-02 
.832£-03 
.687£-03 
.617£-03 
.407E-03 
.777£-()4 
.8~2E-05 
.126E-04 
.217E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.40bE-04 
.379E-04 
.625E-o4 
.144E-03 
.14!E-03 
.874£-04 
.334E-04 
.23<-E-04 
.24SE-04 
.339£-04 
.230E-04 
.490E-04 
.28JE-05 
.260E-04 
.275E-04 
.651£-04 
.258£-04 
.155E-05 
.1 0'9£-04 
.552E-05 
.115E-04 
.l?JE-04 
. 14SE-04 
. 135E-04 
.1 0,£-04 
.752£-06 
.bJJt-Q~ 

.34SE-04 

.603E-04 

. 50•3£-(>4 

.57GE-04 

.287£-04 

. 1 OJE-04 

.778E-06 

.515E-05 

.12<JE-04 

.283E-04 

.485E-05 
,,27E-04 
.644£-04 
.532£-04 
.477E-04 
.315E-04 
.60tE-05 
.690E-06 
.971E-C)6 
.16SE-05 



LOCAT I Ot~ 

Fl 
FK 
FM 
Ftt 
FO 
FP 
FQ 
FR 
FS 
FT 
FV 
GA 
CB 
GC 
GO 
GE 
GF 
GG 
GH 
GI 
GJ 

LG 
t. 1 
LK 
lM 
L.H 
LO 
LP 
LQ 
LR 
LS 
ll 
LY 
LX 
LZ 

UNIT I 1 

RAW 
DATA 

<MY-SEC> 
258.0 
2~3.<J 
530.4 
578.8 
905.2 
718.6 
4,6.4 
272.4J 
175.7 

69.5 
88.5 
23.3 
22.8 
23.a 
24.4 
39.3 
61.4 

189.0 
339.5 
395.1 
471.9 

1 4 . 9 
14 . ' 
15.3 
41 . ' 63.4 
71 . 9 

1 1 ~·. 9 
126.8 
203.sa 
276.6 
286.4 
364.3 
318.8 
3"34.!D 

149 

-- WESTVACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN: 5 

LEHGTH SCALE: 2000 

NON-DIMENSIOHAL DILUTION PROTOTYPE 
COt~CENTRAT I ON F~CTOR DILUTION 
COEFFICIEHT<K> (C/CO> FACTOR 

.606E-01 .428E-03 . 331.£-04 

.59££-01 .421E-03 .32,£-04 

.lJOE+OO _gtsE-o3 .710£-04 

.142E+OO .!OOE-02 .777£-04 

.225E+OO .159E-02 .123E-Ol 

. 1 78E+OO .126E-02 .972E-04 

.114E+OO .8C.3E-03 .621E-04 

.644£-01 .455E-03 .352£-04 

.397E-01 .281E-03 .217E-04 

.127£-01 .897E-04 .694E-05 

.175£-01 .124E-03 .958£-05 

.273E-02 .193E-04 . 1 SOE-05 

.263E-02 .186E-04 .144E-05 

.29?E-02 .2<>3E-04 .157£-05 

.302£-02 .213E-04 . 1 65E-OS 

.680E-02 .481E-04 .372£•05 

.124E-01 .S?SE-04 .68<)£-05 

.446E-01 .315E-03 .244£-04 

.831E-Ot .588E-03 .455£-04 

.972£-01 .688E-03 .532£-04 

.117E+OO .S26E-o3 .639£-04 

.61¢f.-(•3 .431E-()5 .334E-0Ea 

.5~t.E-03 .3(91:-05 .29:.SE-06 

.712E-03 .503E-05 .38,E-Q6 

.741E.-02 .524E-04 . 4 OSE --c>s 

.129E-01 .9l~E-()4 .70SE-05 

.151~-61 . l(!i'E-~)3 .825E-()5 

.2()~1::-0l . 186E-03 . 1 4 4E -0-4 

.290fi-Ol .205E-03 . 1 59E -0-4 

.486E-01 .343E-03 .266E .... 0.4 

.6{11:-01 . 4?:•E-03 . 3 6 7 t ;-. ,, ~ 

. €.96~-·~ 1 . 4~2E-o:..; .38tE-04 

.8941:-01 . 632E-o:{ .48'3E~t>4 

.77BE-01 . 5~aoE-03 .426E-04 

.971E-ol . 687 E -"·< . 5 31 E -.0·4 



UNIT I 3 

VELOCITY <HISEC) 
SOURCE STRENGTH (PPH> 
VOLUME FLOW <CU. H/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY <HISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

AG 
AI 
AK 
AO 
AP 
AQ 
AR 
AS 
AT 
AY 
AX 
AZ 
KG 
81 
BK 
BM. 
BH 
BO 
BP 
BR 
BT 
BY 
BQ 
CG 
CI 
CK 
CM 
CH co 
CP 
CQ 
CR 
cs 
CT 
cv 
ex 
cz 
DG 
OI 
OK 
Ot1 
DO 
DP 
l)Q 
DR 
DS 
OT 
l)'y 
ox 
1>2 
EI 
EK 
EH 
EK 
EQ 
EP 
EQ 
ER 
ES 
ET 

RAW 
DATA 

(MY-SEC> 
2¢8.1 
222.7 
291.6 

1108.S 
1125.9 
610.8 
216.2 
2¢9.7 
211 . 5 
2(15.5 
194.2 
196.9 
16.7 
16.7 
26.9 

150.8 
234.9 
650.7 
329.7 

32.1 
16.4 
17.0 

166.7 
14.7 
15.2 
18.4 
5~.3 

104.8 
173.0 
236.'9 
182.0 
112.1 
29., 
14.6 
13., 
14. 1 
14. 7 
14.5 
16.0 
20.0 

303.1 
5,2.5 
492.2 
500.0 
256.8 
126.0 
23.5 
14.3 
15.3 
15.4 
25.3 
,0.2 

213.<J 
57.2 

823.2 
600.0 
448.1 
390.9 
250.<J 

52.2 

150 
-- WESTVACO PAPER Hill STUDY 

CONCENTRATION DATA FOR RUN: 3 
LENGTH SCAlEl 2000 

MODEL 
.33 

.139E+o6 

.178E-04 
.400£-02 
.142£+01 

. 3·s 
.0260 

.0900 

NOtt-€> I MENS I ONfll 
COHCEHTRATION 
COEFFICIENT<K> 

.532£-01 

.573£-01 

.766£-01 

.30S&:•<t>O 

.310E+OO 

. 1 66£+00 

.555E-¢1 

.536£-01 

.541E-01 

.525£-01 

.493E-01 

.SOlE-01 
.326E-02 
.32?£-02 
.611E-02 
.408£-01 
.643E-01 
.191£+00 
,,08£-01 
.756£-02 
.3!8E-02 
.334£-02 
.452£-01 
.140E-02 
.154£-02 
.244£-02 
.139E·01 
.266£-01 
.457£-01 
.636£-01 
.482£-01 
.286E-Ot 
.558£-02 
. 136E-02 
.llOE-02 
. 122E-02 
.139£-02 
.272£-02 
.313£-02 
.42?£-02 
.834£-01 
.156£+00 
.134E+OO 
.139£+00 
.705£-01 
.322£-ot 
.525E-02 
.268£-02 
.294E-02 
.2~J9E-o2 
.133£-02 
.111E-Ot 
.541E-01 
.103£-01 
.224E+OO 
. 1 62£ +~0 
.l20E+OO 
.104£+00 
.644£-01 
.888£-02 

PROTOTYPE 
3.60 

90.80 
2.20 

23.89 
. 68 

52.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

.354E-ol 

.381E-03 

.510E-03 

.203&:-0R 

.206E-02 

.tlOE-¢2 

.369£-¢3 

.357E-03 

.361E-03 

.349E-<>3 

.328E-03 

.333E-03 
.217E-04 
.21SE-04 
.407£-04 
.271E-•)3 
.428E-03 
.12oe-o2 
.6(15£-03 
.504E-04 
.212E-04 
.222E-04 
.3(a1E-OJ 
,,30f-05 
.1o2E-04 
.163E-04 
.924£-04 
. 17 7£-()'3 
.304E-Ol 
.423E-¢3 
.321E-03 
.191E-03 
.371E-04 
.907E-05 
.732E-05 
.814E-OS 
.CJ27E-O:S 
.181E-(t4 
.209E-04 
.285E-04 
.556E-Q3 
.104E-02 
.889E-Q3 
.922E-03 
.469E-03 
.215E-03 
.350£-04 
. 179E-t.>4 
.1Sl6E-04 
.199E-04 
.986E-03 
.740E-04 
.360E-03 
.b83E-04 
.149£-02 
.1(19E-02 
. 796E-t')3 
. 69oe·-o3 
.429£-03 
.591E-<14 

PROTOTYPE 
DilUTION 

FACTOR 
.414£-04 
.44,£-04 
.596£-04 
.23?1£-03 
.241E-03 
.129£-03 
.432£-04 
.417E-04 
.421E-04 
.4(lSE-04 
.384E-04 
.39-lE-04 
.254£-05 
.254£-05 
.476E-05 
.317£-04 
.SOOE-04 
.141£-(13 
.707E-04 
.589£-05 
.247£-05 
.260£-05 
.352£-()4 
.1 O'E-05 
.120£-05 
.190£-05 
.108E-04 
.207E-04 
.3513E-04 
.495E-04 
.375E-04 
.'223E-04 
.434£-05 
.lO,E-05 
.856£-06 
.952E-06 
.1 OSE-05 
.212E-C."5 
.244E-(t5 
.333£-()5 
.649£-()4 
.121E-03 
.1 04E-03 
.10SE-o3 
.54~E-04 
.251E-04 
.4¢9E-05 
. 2o·~E-os 
.229£-(•5 
.233E-o5 
. 1 04E-05 
.865E-05 
.421E-Q4 
.798£-05 
.175E-03 
.126£-03 
.~31E-04 
.896£-04 
.502£-04 
.691E-05 



151 

-- UESTVACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN: 5 

UHIT I 3 LENGTH SCALE' 2000 

LOCATION RAU NON-OIMENSIONtll DILUTION PROTOTYPE 
DATA COHCEt~ TRAT I OH FACTOR DILUTION 

<MY-SEC> COEFFICIENT<K) <CICO) FACTOR 
FG 26. 1 .589E-02 .392E-04 .459£-05 
FI 274., .729£-01 .486E-03 .568£-04 
Fl< 278.2 .7J9E-01 .492E-03 .575E-04 
FH 574.1 .154£+00 .102E-02 .120E-03 
FH 639.9 .172£+00 .114E-02 .134£-03 
FO 1173.9 .316£+00 .210E-02 .24,£-()3 
FP 92,.0 .250£+00 .166E-02 .194£-03 
FQ 640.7 .172£+00 .114£-02 .134£-03 
FR 365.1 .CJ74E-01 .648E-03 .758£-04 
FS 234.9 .622£-01 .414E-03 .484£-04 
FT 90.1 .232£-01 .154E-03 .180E-04 
FY 211. 3 .559£-01 .372E-<>3 .435£-04 
FX 18.7 .387E-02 .25SE-04 .301£-05 
FZ 18.4 .3SOE-02 .253E-04 .29,£-05 
GA 23.8 .502£-02 .334E-04 .390E-05 
GB 23.1 .482£-02 .321E-04 .375E-05 
GC 23.ri .496E-02 .330£-04 .3StiE~os 
GD 24.1 .508£-02 .338E-04 .396E-05 
GE 37.3 .8G6E-02 .5?7E-o4 .674E-os 
GF 63.5 .157E-01 .105E-03 .122E-04 
GG 200.1 .S26E-01 .350£-03 .409£-04 
GH 358.7 .,54E-01 .635E-03 .743E-04 
GI 445.2 .11~E+OO .791£-03 .924£-04 
GJ 541.1 .145E+OO .963E-03 .113£-03 
LG 23.8 .sooe-oa .333E-1)4 .389E-os Ll 23.6 .4,5£-()2 .329E-04 .385E-c>5 LK 23., .4,5E-02 .330E-04 .3S6E-o5 LH 49.7 .120E-01 .SOOE-04 .935E-05 LN ,,.5 .173E-01 .116£-03 .135E-04 
LO 90.4 .203E-t>t . 135E-03 . 159£;,.04 LP 127.7 .33oE-ot .220£-03 .257£-04 LQ 138.7 .360E-01 .240E-03 .290£-04 LR 224.9 .593£-01 .395E-03 .462£ .. 04 LS 301.8 .SOOE-01 .533£-03 .623£-04 lT 321.8 .854E-ot .569E-03 .665E.;.04 LY 395.8 . 1 OSE+OO .702E-Q3 .821E-04 LX 35£.3 .947£-()1 . 631 E-r.)3 .739£-04 LZ 462.1 .123E+OO .821E-03 .9,0£ ... 04 



UNIT I 4 

VELOCITY <MISEC> 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU "/SEC) 
STACK DIAMETER <H> 
EXIT VELOCITY (MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

AC 
AI 
AK 
AO 
AP 
AQ 
AR 
AS 
AT 
AV 
AX 
AZ 
XG 
BI 
BK 
BH 
BH 
BO 
BP 
BR 
BS 
BT 
BY 
BQ 
Pli 
Dl 
OK 
I>H 
DO 
DP 
I)Q 
DR 
DS 
DT 
DY 
DX 
DZ 
EG 
EI 
EK 
EH 
..£:*'~ 
HE~O 
EP 
EQ 
ER 
ES 
ET 
EY 
EX 
EZ 

RAW 
DATA 

<MY-SEC) 
249.3 
247., 
356.2 
515. t 
527.0 
358.2 
260.4 
434.4 
326.1 
261.1 
237.3 
303.7 

12.4 
12.8 
40.7 

19£.8 
268.4 
726.1 
439.5 

37.0 
22.3 
18., 
13.5 

232.7 
:J.i 

'·' 24.4 
266.0 
766.6 
541.8 
544.4 
381., 
134.2 

23.4 
7.3 
5.8 
7.7 
4.9 

22.1 
76.6 

309.4 
78.2 

t 142. 1 
739.6 
540.7 
477., 
304., 

56.5 
6.2 
4.8 
7., 

152 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 5 
LENGTH SCALE, 2000 

MODEl 
.33 

.502E+05 
326£-04 

.740£-02 

.758£+00 
. 61 

.0320 
.090() 

tf0t4-D I MENS I ONAL 
CONCENTRATION 
COEFFICIENT<K> 

.348£-01 

.345£-()1 

.511E-01 

.753£-01 

.772£-01 

.514E..;Ot 

.3,4E-01 

.630£-01 

.465E-01 

.3,5£-01 

.329£-01 

.431E-01 

.285£-03 

.349£-03 

.4(,1£-02 

.284£-01 

.394£-01 

.1 09£+00 

.655E-01 

.4<-SE-02 

. 1 fJOE -02 

. 123E -02 

.4,5E-03 

.339£-01 
.771£-04 
.230£ .. 03 
.295£-02 
.398£-01 
.l16E+OO 
.820£-01 
.824E-Ot 
.575£-01 
.197£-01 
.281£-02 
.. 348E-03 
.111£-03 
.410E-03 
.l55E-03 
.278£-02 
.lllE-01 
.4,6£-()1 
.l13E-Ot 
.174£+00 
.112£+00 
.820£-01 
.724£-01 
.4,0£-01 
.803£-02 
.350E-03 
.140E-03 
.562£-03 

PROTOTYPE 
3.60 

106.60 
3.12 

14.20 
.69 

64.00 
180.0 

DILUTION 
FACTOR 
CC/CO) 

.424E-03 

.421E-03 

.623E-03 

.919E-03 

.,41E-03 
,,27£-()3 
.444E-Q3 
.769E-t)3 
.567E-03 
.446E-03 
.401E-03 
.525E-03 
.347£-05 
.425£-05 
.562E-Q4 
.347E-03 
.480E-03 
.133£-02 
.799E-03 
.493E-04 
.220E-04 
. 150E-04 
.567E-05 
.414E-03 
.941£-06 
.2806-05 
.360E-04 
.48GE-03 
.142E-02 

t.OOOE-o3 
.lOOE-02 
.701E-03 
.24QE-03 
.342E-()4 
.424E-05 
.135E-05 
.500E-05 
.l,OE-05 
.339E-04 
.135E-03 
.569E-03 
.t3SE-03 
.212E-02 
.137E-02 

t.OOOE-03 
.S83E-03 
.560E-03 
.980E-04 
.426E-05 
.171E-05 
.686E-05 

PROTOTYPE 
DILUTION 

FACTOR 
.324£-04 
.321E-04 
.475£-04 
.701£-()4 
.718£-04 
.47SE-04 
.339£-04 
.587£-04 
.43JE-04 
.34()£-04 
.JOa;E-04 
.4<>1£-04 
.265£-0, 
.325E-06 
.429£-05 
.2b5E-04 
.367£-04 
.1 02£-03 
.61QE-04 
.377£-05 
.168£-05 
.115£-05 
.43JE-06 
.316£-04 
.71SE-07 
.214£-06 
.275£-05 
.371£-04 
.lOSE-03 
.763£-04 
.767£-04 
.535£-04 
. 184E-04 
.26tE-o5 
.324E-06 
.10JE-06 
.382E-06 
.145E-06 
.259£-05 
.103E-04 
.434£-04 
.1 06E-04 
.162£-03 
.105£-03 
.763£-04 
.674E-04 
.428E-04 
.74SE-05 
.325E-06 
.lJlE-06 
.523E-06 



LOCATION 

FG 
FI 
FK 
FM 
F t4 
FO 
FP 
FQ 
FR 
FS 
FT 
FY 
GA 
GB 
GC 
GD 
GE 
GF 
GG 
GH 
CI 
GJ 
lG 
l I 
lK 
LM 
l tl 
lO 
LP 
lQ 
lR 
LS 
LT 
LV 
t. ):, 
LZ 

UNIT t 4 

RAU 
DATA 

<MY-SEC) 
26.2 

374., 
367.9 
791.7 
845.2 

1521.0 
1217.8 

797.() 
467.1 
329.4 
125.6 
216., 
12.5 
12.3 
12.6 
13.5 
35.<J 
73.7 

271.7 
5()5.7 
598.6 
715.0 

14.4 
14.5 
1?. 7 
56.6 
89.5 

103.3 
1G5.& 
176.2 
300.4 
411 . g 
4 21 . 1 
547.0 
469.2 
589.2 

153 

-- UESTYACO PAPER MilL STUDY 

COHCEHTRATION ~ATA FOR RUH: 5 
LEHGTH SCALE: 2000 

HON-l>IMEHSIONAl 
CONCENTRATION 
COEFFICIEHT<K > 
.210E-02 
.534£-0t 
.524E-01 
.115£+00 
.123E+O~ 
.222£+00 
.178£+0·0 
.116£+00 
.671E-01 
.4,8£-01 
.167E-01 
.302£-01 
.23~E-03 
.206£-03 
.251E-03 
.383£-03 
.36,E-02 
.926£-02 
.384E-01 
.729E-Ot 
.866E-01 
.104£+00 
.5t3E-oJ 
.52,E-03 
.1olE-o2 
.674E-02 
.116E-01 
.136E-01 
.228E-Ol 
.244E-t)1 
.427E-01 
.5<JlE-01 
.604E-01 
.790t.-\11 
.675E-01 
.852E-Ol 

DILUTION 
FACTOR 
(C/CO) 

.256E-04 

.652E-03 

.640E-03 

.t40E-02 

.lSOE-02 

.271E-02 

.217E-02 

.141E-02 

.SlSE-03 

.571E-03 

.204E-03 

.368E-03 
.292E-Q5 
.251E-05 
.306E-05 
.467E-05 
.450E-04 
.113E-03 
.469E-03 
.889E-03 
.106E-02 
. t27E-02 
.(,26E-05 
.646E-05 
. 123E-")4 
.822E-04 
.l4!E-03 
. 166E-()3 
.278E-03 
.297E-Q3 
.520E-03 
. 721E-<.l3 
.73?E-03 
.963E-03 a 2 4 r:- .. , ·.c 
:tot.~e-.52 

PROTOTYPE 
DILUTION 

FACTOR 
.196£-05 
.499£~04 
.488£-04 
.107£-03 
.114E-03 
.207£-03 
.1 65E-03 
. 108£-03 
.624E-04 
.43&E-04 
.156£-04 
.281£-04 
.223£-06 
.192£-06 
.234£-06 
.356£-06 
.343£-05 
.862£-05 
.358£-04 
.679£-04 
.SO,E-04 
.• 966£:-:04 
. 4 7SE-O& 
.493E-O~ 
.949E-06 
.6271:-(}5 
.IOSE-04 
.127E-04 
.212E-04 
.227E-04 
.397E-o4 
.55QE-04 
.563E-04 
.73t.E-04 
.629E-04 
.793E-04 



UNIT • 6 

VEL OC 1 TV <HI SEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC> 
STACX DIAHETER <H> 
EXIT VELOCITY (M/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

AG 
AI 
AK 
AO 
AP 
AQ 
AR 
AS 
AT 
AV 
AX 
AZ 
XG 
BI 
BK 
BH 
BH 
80 
BP 
BR 
BS 
BT 
BY 
BQ 

DM 
DO 
DP 
I)Q 
DR 
DS 
DT 
DY 
C))( 
DZ 
EI 
EH 
EK 
EQ 
EP 
EQ 
ER 
ES 
ET 
EV 
EX 
EZ 

RAW 
DATA 

<MY-SEC) 
b8.2 
73.8 
36.2 
88.3 

109.2 
23,.4 

1663.3 
5027.9 

513. 1 
109.9 

76.2 
lb3.1 

4.0 
4.7 
4.0 
4.3 
7.0 
8.7 

12.3 
653.0 
410.5 
134.3 

8.2 
61.1 

6.3 
98.7 

235.4 
203.1 
615.7 
724.2 
340.7 

48.5 
4.2 
8.3 
3.3 

41.3 
10.8 

354., 
330.4 
395.7 
616.4 
581 .'9 
366., 

38.7 
8.4 
7.7 

154 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUNt 5 
LENGTH SCALE: 2000 

MODEL 
.33 

.381E+05 

.562E-05 
.JSOE-02 
.496£+00 

. 79 
.014() 
.0900 

NOt4 -t> I l1EHS I OHAL 
CONCENTRATION 
COEFFICIENT<K> 

.536£-01 

.585E-01 

.252£-01 

.714E-01 

.8'99E-01 

.205E+OO 

.147£+01 

.445£+01 

.448£+00 

.,05£-()1 

.6()7£-01 

. 1 JSE +00 
.lJ,E-03 
.102£-()3 
.965£-04 
.387E-<>J 
.277£-02 
.422£-02 
.745E-02 
.575£+00 
.360£+00 
.116£+00 
.384E·02 
.SO?E-01 
.238E-02 
.842E-01 
.205£+00 
.178£+00 
.542£+00 
.638E+OO 
.2'3,£+00 
.398E-01 
.502£-03 
.418£-02 
.898£-03 
.345E-01 
.757£-02 
.312£+00 
.291E+OO 
.348E+OO 
.544E+OO 
.313£+00 
.323£+00 
.322£-01 
.545E-02 
.479£-()2 

PROTOTYPE 
3.60 

15.52 
1 .80 
'.! 0 

.80 
29.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

.113E-03 

.123E-03 

.531E-04 

.150E-03 

.189E-03 

.431E-03 

.308E-02 

.<)35E-02 

.941E-03 

.190E-03 

.129E-03 

.28,E-03 
.292E..;.06 
.148E-05 
.203E-06 
.814E-06 
.583£-()5 
.SS?E-05 
.157E-04 
.121E-02 
.757E-03 
.243E-03 .soee-os 
.t07E-03 
.500E-05 
.177E-03 
.432E-o3 
.375£-<)3 
.114£-02 
.134£-02 
.628E-03 
.836£-04 
.1¢££-<)5 
.879E-05 
.187E-05 
.726£-04 
.159E-04 .,s,e-o3 
.,llE-03 
.733E-03 
.t14E-02 
.tOSE-02 
.i79E-OJ 
.678£-()4 
.115E-04 
.1o1E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.71JE-05 
.77~E-05 
.33GE-05 
.950E-05 
.120E-04 
.27JE-04 
.195£-03 
.592E-03 
.59GE-04 
.120E-04 
.SOSE-05 
.lSJE-04 
. 1 85E-07 
.934E-o7 
. 12SE-07 
.515E-07 
.36,£-06 
.S62E-06 
.991E-06 
.?65E-04 
.47'3E-04 
.154£-04 
.511E-06 
.674E-05 
.31GE-06 
.112£-04 
.273E-04 
.237E-04 
.721E-04 
.84,£-04 
.397E-04 
.529E-05 
.GGSE-07 
.556£-06 
.ltSE-¢6 
.460E-05 
.lOtE-05 
.415£-04 
.387E-04 
.464£-04 
.724E-04 
.683£-04 
.42'9E-04 
.42,E-05 
.726£-06 
.637E-06 



155 

-- WESTVACO PAPER MILL S TUO •t 

CONCENTRATION OATA FOR RUNt 5 

UNIT I ' LEHGTH SCALE: 20~0 

LOCATION RAW HOH-DIMEHSIONAL DILUTION PROTOTYPE 
DATA COt~CENTRAT I OH FACTOR DILUTION 

<HV-SEC> COEFFICIENT<K> (C/CO) FACTOR 
FG 22.8 .t60E-ot .337E-04 .213£-05 
FI 179.4 .150£+00 .315E-03 .199£-04 
FK 165.8 .138£+00 .291£-t.)J .184£-04 
Ft1 314.9 .266£+00 .559E-03 .354£-04 
FH 424.6 .3,0£+00 .756E-03 .478E-04 
FO 1067.7 .909£+00 .191e-02 .121£-03 
FP 994.9 .847£+00 .1?9E-02 .113£-03 FQ 85,.6 .731£+00 .154E-02 .97JE-04 
FR 1023.8 .872£+00 .183E-02 .116£-03 
FS 974.2 .82,E+OO .1?4E-02 .ll(IE-03 
FT 734.4 .641£+00 .135E-02 .853£-04 
FV 1739.8 .148£+01 .312E-02 .197E-03 
F >~ 15.3 .964£-()2 .203£-04 .129£-05 
FZ 21.1 .146£-01 .307£-04 .195E-05 
GA 5.6 .136£-02 .285£-05 .1 a tE-06 
G8 <f.t.S . <t?'tH!-<>3 ·"'"f-q6 .632E-f)i' 
GC 5.0 .832£-03 .175E-05 .111£-06 
GD 4.7 .53oE-o3 .111£-()5 .?05E-o7 
GE 17.8 .llSE-01 .247E-04 .156£-05 
GF 38.8 .298E-01 .b26E-04 .39bE-05 
GG 84.0 .6S3E-01 .144E-t.)3 .909£-05 
GH 172.4 .144E+OO .3¢3E-03 .192E-04 
GI 302.7 .255E+OO .537E-03 .340£-04 
GJ 2,6.8 .225E+oo .472E-o3 .299£-04 
lG 7.9 .329E-02 . GSi 1 E-05 .4~9E-~6 

LI 8.0 .34lE-02 . i'l8E-Q!:i .454E-06 
lK 17.5 .115E-01 .241E-04 .15JE-o5 
l" 27.7 . 203E. -Q t .426E-Q4 .270E-Ct5 
lH .114.4 .345E-ol .725E-Q4 .459f-C.5 
lO 61.3 .48~H.:-ot . lO~E-t)3 .S5JE-(tt, 
LP 78.2 .634E-01 . 133E-03 .844E-05 
lG 76.5 .61~E-01 .130E-03 .824E-05 
LR 123.3 .102E+O<J . 21 4 E-•.)3 .13bE-04 
lS 17'3.9 .14!:•E+OQ .305E-03 .l9JE-04 
LT 17~.0 .142E+OO . 298f::-(l3 . l S':lE-04 
tV 181 . 3 .l52E+O() . 319E-•.J3 .202E-('4 
LX 178.9 .149E+OO .314E-03 .199£-.04 
LZ 289.1 .244E+OO .512E-<)3 .324E-04 



UNITS 1 

156 

-- WESTYACO PAPER "ILL STUDY 

CONCENTRATION DATA FOR RUN; 5 
3 4 ' LENGTH SCALE' 2000 

LOCATION 
AG 
AI 
AK 
AO 
AP 
AQ 
AR 
AS 
AT 
AY 
AX 

~~ 
91 
BK 
Btt 
BN 
80 
BP 
B'R 
BS 
BT 
BY 
BQ 
CG 
Cl 
CK c" CH co 
CP 
CQ 
CR 
cs 
CT 
CY 
ex 
cz 
DG 
1>1 
DK 
DH 
DO 
DP 
l)Q 
DR 
DS 
DT 
DY 
DX 
I>Z 
EG 
EI 
EK 
EM 
EQ 
EP 
ER 
ES 
ET 
EY 
EX 
EZ 

DILUTION FACTOR 
.610£-04 
.&25£-04 
.88,£-04 
.225£-03 
.229£-03 
.134£-()3 
.785£-04 
.134£-03 
.754£-04 
·'22£-()4 
.561£-04 
,,89£-04 
.1?8£-()5 
.185£-05 
.737£-05 
.47.SE-04 
.GSSE-04 
.1~1£-03 
.tOSE-03 
.137£-04 
.563£-05 
.389£-05 
.203£-()5 
:2~~{:St 
.715£-06 
.113£-05 
.6,1£-05 
.133£-04 
.227£-04 
.307£-04 
.235£-04 
.142£-04 
.263E-05 
. '3Je·-o6 
.511£-()6 
.568£-()6 
.647£-06 
.134£-05 
.167£-05 
.479£-05 
.788£-04 
.187£-03 
.145£-03 
.148£-()3 
.94(,£-04 
.412£-04 
.833£-05 
.201£-05 
. 148£-05 
.182£-05 
.209£-06 
.364£-05 
.324£-04 
.713£-04 
.417£-(l3 
.tSSE-03 
.125£-03 
.910£-()4 
.156£-04 
.736£-06 
.271£-06 
.714£-()6 



157 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUH: 5 

UNITS 1 3 4 ' LENGTH SCALE! 2000 

LOCATION I>ILUTIOH FACTOR 
FG .487£-05 
FI .881£-04 
FK .Si'4E-o4 
Fl1 .187E-03 
FN .204£-03 
FO .374£-03 
FP .299£-03 
FQ .201£-03 
FR .12<)£-03 
FS .834£-04 
FT .340£-04 
FY .711£-04 
FX .191£-05 
FZ .193£-05 
laA .26~E-05 
GB .256£-05 
GC .269E-OS 
GO .286£-()5 
GE .79()£-05 
GF .168£-04 
GC ,,30£-()4 
GH .llSE-03 
GI .143£-()3 
GJ . 172E-Q3 
LG .287E-<J5 
ll . 285E -t.)5 
LK .34tj£-ij5 
LM . l24E-04 
LN . t~SE-04 
LO .233E-()4 
LP .385E-Q4 
LQ .414E-04 
lR . 't'o6E-04 
lS .~6SE-04 
LT . t01£-(J3 
LV . t2SE-03 
LX .112E-03 
lZ . 144E-t)3 



UNIT I 11 

VELOC I TV ( t1/SEC > 
SOURCE STRENGTH <PPM> 
YOLU"E FLOW <CU. M/SEC> 
STACK DIAMETER <H> 
EXIT YELOCITV (M/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFEREHCE HEIGHT 
LOCATIOf4 

HG 
AI 
AK 
AM 
AN 
AO 
AP 
AQ 
AR 
AS 
AT 
A \I 
AX 
AZ 
BI 
BK 
Bf1 
BN 
BO 
BP 
BQ 
CG 
Cl 
CK 
CN co 
CT 
CY cz 
CM 

...e-a-oMIT 
CP 
CQ 
CR 
cs 
I>G 
DI 
DK 
DH 
Dt4 
[)0 
DP 
DQ 
DR 
DS 
DT 
DY 
DX 
DZ 

RAW 
DATA 

<MY-SEC> 
21.3 
S¢.4 
54.4 

304.2 
522.9 
767.4 
697.8 
1S9.S 
35.3 
30.4 
30.1 
30.5 
25.4 
31 . 7 
86.4 

109.3 
631. 3 

1315.6 
001: ') ._. ........ u . c. 

117.2 
41.3 
8., 

343.7 
301 . t',) 

1173.5 
1236.4 

25.3 
33.0 
34.4 

137.0 
707.3 
407.5 
525.16 
226.0 

CJ4.'3 
24.5 

263., 
207.2 

too7.5 
839.1 
649., 
475.6 
164.2 

34.0 
63.5 
52.3 
48.0 
47.6 
44.4 

158 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 6 
LENGTH SCALE: 2000 

MODEL 
.33 

.736£+05 

.224E-04 
.7GOE-02 
.494E+OO 

.73 
.0340 

.090() 

HOt4-D I MEHS I ONAL 
CONCEHTRATIOH 
COEFFICIEHT<K> 

.142E-02 

.141£-()1 

.851E-02 

.621E-01 

. 1 ,~9E +00 

.1,1E+OO 

.146E+OO 

.375E-01 

.441E-02 

.337£-02 

.JJlE-02 

.339£-02 

.22~E-02 

.364£-¢2 

.161E-01 

.21oE-ot 

.133£+00 

.28¢EP.¢0 

.138E!-OO 

.227E-01 

.640E-02 

.252£-04 

.71SE-01 

.627E-01 

.250E+OQ 

.268£+00 

.354£-02 

.519£-02 

.551£-02 

.270E-01 

.149E+OO 

.85¢E-01 

.110E+OO 

.4,1E-01 

.lSOE-01 

.298E-02 

.543£-()1 

.422£-01 

.214E+OO 

.178E+OO 

. 1 J7E+OO 

.997E-01 

.329£-01 

.502£-02 

.113E-01 

.SCJ4E-02 

.SOlE-¢2 

.7C)3E-02 

.725£-02 

PROTOTYPE 
4.60 

95.,8 
3. 16 

12.20 
.63 

68.00 
190.0 

DILUTION 
FACTOR 
<CICO> 

.119E-04 

.11SE-o3 

. 713E- .. '>4 

.520E-Q3 

.913E-03 

.135E-02 

.123E-02 

.3l5E-03 

.370E-04 

.2B2E-04 
,27SE-04 
.284E-04 
.192E-04 
.305E-04 
.135E-03 

.17,E-03 

.111E-~'2 

.234E-02 

.157E-02 

. 1 'OE·-03 

. 536E·-04 

.211E-06 

.602E-03 

.525E-03 

.20,E-02 

.224E-02 

.297E-04 

.435E-04 

.462E-04 

.226£-()3 

.125E-02 

.712E-03 

.925E-03 

.386E-03 

.151E-03 

.23QE-04 

.455E-03 

.353£-03 

.179E-Q2 

.149E-02 

.115E-02 

.836E-03 

.276E-03 

.421£-04 

.951E-04 

.749E-04 

.,?1E-04 

.,64E-04 

.GOSE-04 

PROTOTYPE 
DILUTION 

FACTOR 
.913E-~6 
.904£-¢5 
.547E-05 
.3'39E-04 
.?OOE-04 
.104E-o3 
.94()£-04 
.241E-04 
.2SJE-05 
.21bE-05 
.21JE-05 
.21SE-05 
.147E-05 
. 234E -<)5 
.1¢4E-04 

.135E-04 

.BSJE-04 

.180E-03 

. 12(JE ·-¢3 

.146E-04 

.411E·--05 

.162E-07 

.461E-04 

.4o2E-04 

.16QE-03 

.172E-03 

.227E-03 

.333E-05 

.354E-05 
.17JE-o4 
.95SE-04 
.54€.£-04 
.706£-04 
.29titE-04 
.115E-04 
.191E-03 
.349E-04 
.271£-04 
.l37E-03 
.114E-03 
.SSOE-04 
.640£-04 
.211E-04 
.32JE-05 
.72SE-05 
.574E-05 
.514£-05 
.509£-05 
.46,E-05 



IJHIT I 11 

VELOCITtt <MISEC> 
SOURCE STRENGTH <PP") 
VOLUME FLOW <CU. HISEC> 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC) 
DENSITY RATIO 
STACK HEIGHT 
R E F E R E tl C E tf E I G H T 

LOCATIOtt 

EG 
EI 
El< 
EH 
EN 
EO 
EP 
EQ 
ER 
ES 
FG 
FI 
FK 
Fl1 
FH 
FO 
FP 
FQ 
FR 
FS 
FT 
GE 
GF 
GG 
GH 
GI 
GJ 
LR 
LS 
LT 
LV 
LX 
LZ 

RAW 
DATA 

("Y-SECl 
,3.7 

693.0 
776.2 

1639., 
1242., 
875.S 
837.3 
122.1 
147.8 
803.7 
50.6 

645., 
609.0 

1176.0 
1334.3 
1036.0 
620.6 
246.0 
156.8 
82., 
44.8 
11 . 0 
18.0 
93.8 

124.4 
151 . 1 
130.0 
55.4 
93.2 
95., 

112. 1 
70. 1 
70.4 

159 

-- UESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUH: 6 

LENGTH SCALE: 2000 

HODEL 
.33 

.736E+05 

.224E-04 
.760£·02 
.4,4£+00 

.73 
.0340 

.090() 

HON-I>IMENSIOHAl 
CONCENTRATION 
CQEFftClENT<K > 

.109£-01 

.145£+00 

.1 ,3£+00 

.348£+00 

.263£+00 

. 185E +00 

.176£+00 

.230£-01 

.285£-01 

. 1 '9E+OO 
.822£-02 
.136E+OO 
.128£+00 
.250£+0() 
.284E+OO 
.224£+00 
.130E+·oo 
.501£-01 
.310£-0t 
.151£-01 
.69,E-02 
.269£-03 
.178£-02 
.180£-01 
.246£-01 
.303£-01 
.258£-01 
.993£-02 
.185E-01 
.195£-01 
.221E-01 
.131£-01 
.131E-01 

PROTOTYPE 
4.60 

95.68 
3.1' 

12.20 
.63 

68.00 
180.0 

DILUTION 
Ff'.tCTOR 
<CICO> 

.913E-04 

.122E-02 

.137E-02 

.292E-02 

.221E-02 

.155E-02 

. 148E-02 

.133E-03 

.239E-03 

. 142E-02 
.688E-04 
.114E-02 
.107E-02 
.209E-02 
.238E-02 
.tSSE-02 
.109E-02 
.420E-03 
.260E-03 
.126E-03 
.586E-04 
.226E-05 
.149E-04 
.151E-03 
.206E-03 
.254E-03 
.216E-03 
.S32E-04 
.155E-03 
. 155E-Ol 
.185E-03 
.tO,E-03 
.llOE-03 

PROTOTYPE 
DILUTION 

FACTOR 
.701£-05 
.934£-04 
.1o5E-03 
.224E-03 
.16'9£-03 
.11(jE-~3 
.11JE-03 
.14SE-04 
.183£-04 
.109£-03 
.527E-05 
.872£-04 
.822E-04 
. 160E-03 
.182E-03 
.144E-f)3 
.837E-04 
.322E-04 
.199£-04 
.968£-05 
.449£-()5 
.1 73£-06 
.114£-05 
.116£-04 
.158E-04 
.195E-04 
.1 66E-04 
.6l7E-05 
.llSE-04 
.119£-04 
.142E-04 
.839£-05 
.843E-05 



UNIT I 12 

YELOt I T'i ( M/SEt > 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. MISEC> 
STACK DIAMETER <M> 
EXIT VELOCITY (M/SEC) 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

AI 
AR 
AV 
AX 
AZ 
XG 
BK 
BH 
BO 
BS 
BT 
BY 
BX 
BZ 
CG 
CI 
co 
CT 
C\1 
C2 

1ta.c.n­
DI 
Dtt 
DN 
DO 
DP 
I)Q 
DR 
DS 
DT 
DY 
I))( 
DZ 
EG 
EI 
EK 
EH 
EH 
EO 
EP 
EQ 
ER 
ES 
ET 
EY 
EX 
EZ 

RAW 
DATA 

<HY-SEC> 
1 . 4 

'·' 2. 1 
2. 1 
3.8 
3.2 
4. 1 
4.2 
4.3 
4 . () 
3.0 
1 . ~ 
3.3 
2. 1 
4.0 
5., 
6.5 

42.2 
50.5 
51.2 
18.2 
19.0 
13.3 
31.0 
87.0 

134.2 
21.7 
34.8 
10.9 
,3.0 
95.9 
77.4 
76.4 
75.3 
to.a 
41.8 
23.5 

184.3 
377.7 
693.0 
629.1 

25.2 
26.8 

202.b 
12.7 
10.5 
9.5 

11 . 1 

160 

-- WESTYACO PAPER "ILL STUDY 

CONCENTRATION DATA FOR RUN: 6 

LENGTH SCALE: 2000 

MODEl 
.33 

.5¢2E-..()5 

.389E-04 
1.000£-02 

.495E+OO 
. 73 

.()~20 
. ·~900 

HOH-t)IHENS10Hi4l 
COf~CENTRATION 
COEFF'ICIEHT<K) 

.263E-05 

.649£-03 

.849E-04 

.909£-()4 

.305E-03 

.22~E-v3 

.337E-->3 

.345E-03 

.3,2E-03 

.32SE-v3 

.2o5E-o3 

. 602E-··04 

.236£-03 

.869£-04 

. E·07E·-()5 

. 199E -03 

.314£-03 

.472E-02 

.575£-02 

.594£-(.2 
.236£-03 
.335E-03 
.651E-Ol 
.283E-02 
.97££-02 
.156£-01 
.1 69E-02 
.3JOE-02 
.355E-Ol 
.105E-01 
.9,2E-02 
.857E-02 
.S45E-02 
.831£-02 
.194£-ol 
.401£-02 
.1 76E-02 
.216£-01 
.455E-01 
.843£-01 
.7G6E-01 
.197£-02 
.21££-02 
.2J9E-01 
.429E-03 
. 150£-03 
.253£-04 
.223E-OJ 

PROTOTYPE 
4.60 

165.00 
5.00 
8.40 

.73 
184.¢0 

180.0 

OILUTIOM 
FACTOR 
<CICO> 

.382E-07 

. '343E-05 

.123E-05 

.132E-05 

.444E-05 

.333E-Q5 

. 49l)E-05 

.5¢2E-05 

.526E-05 

. 477E-t)5 

.299E-o5 

.875E-06 

. 343E-()5 

.126£-()5 

.383E-07 

.289E-05 

.457E-05 

.6B6E-04 

.S37E-v4 

.S49E-04 

.343E-OS 

.488E-05 

.947E-05 

.412E-04 

.142E-03 

.227E-Q3 

.246E-04 

.481E-04 

.Sl?E-05 

.15JE-03 

.140E-03 

.125E-03 

. 123E-03 

.121E-03 

.26SE-05 

.584E-04 

.2S6E-04 

.315E-03 

.662E-03 

.123E-02 

.111E-02 

.287E-04 

.314E-04 

.347E-03 

.624E-QS 

.218E-05 

.369E-Q6 

.324E-05 

PROTOT'l'PE 
DILUTION 

FACTOR 
.291E-08 
.71SE-~6 
.94_,E-07 
.101E-o6 
.333E-06 
.253E-Q6 
.3?3E-06 
.382E··¢6 
.400E-06 
.36JE-06 
. 227E-,.,6 
.66,E-07 
.261E-06 
.~62E-07 
.672E-<:•8 
.220E-06 
.348£-06 
.522£-¢5 
.637E-05 
.64,£-¢5 
.2b1E-06 
.371E-06 
.721£-()6 
.314E-Ct5 
. 1 OSE-04 
.17JE-04 
. 1 B8E-Ct5 
.366E-05 
.39JE-06 
.116£-04 
.lO,E-04 
.94SE-05 
.935E-05 
.92QE-05 
.204E-('~b 
.444E-05 
.195E-05 
.2JgE-04 
.504E-04 
.935E-04 
.848E-04 
.21SE-05 
.23'.tE-05 
.264E-04 
.475E-o6 
. 166E-06 
.2S1E-07 
.247E-06 



161 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUH: 6 

UNIT I 12 LENGTH SCALE~ 2000 

MODEL PROTOTYPE 
YELOCITV ( M/SEC) .33 4.60 
SOURCE STRENGTH (PPM ) .5o2E+o5 
YOLUf1E FLOW <CU. r11SEC> .389E-04 165.00 
STACK DIAMETER <H> t.OOOE-02 5.00 
EXIT VELOCITY < MISEC > .495E+OO 8.40 
DENSITY RATIO .73 .73 
STACK HEIGHT .0':120 194.00 
REFERENCE HEIGHT .0900 190.0 

LOCATION RAW NON-DIMENSIONAL DILUTION PROTOTYPE 
DATA COt~CENTRAT I ON FACTOR DILUTION 

<HV-SEC> COEFFICIENT<K> <CICO> FACTOR 
FI ,,,Q .106E-01 .154E-Q3 .117£-04 
FK ~4.<) .998E-02 .i45E-o3 .11~£-04 
FH 272.9 .321E-01 .467E-03 .355E-04 
FN 355.0 .422E-01 . 614f-t.)3 .467E-04 
FO 574.3 .693E-01 .lOlE-02 .767£-04 
FP 430.0 .515E-01 .?49E-03 .570£-04 
FQ 240.7 .281E-01 .409E-03 .JllE-04 
FR 134.7 .lSOE-01 .218E-03 . 16,£-04 
FS 40.5 .337E-02 .490E-04 .373E-05 
FT 25.9 . 157E-02 .228E-04 . 1 7 4E -os 
FZ 14.2 .126E-03 .183E-05 . 140£-06 
GO 14., .3,1£-03 .568E-05 .433E-06 
GF 29.4 .222£-02 .323E-<>4 .24&E-os 
GG 135.7 .153E-01 .223E-Q3 .170E-04 
GH 1~7.8 .193£-01 .281E-03 .214£-04 
GI 156.3 .17,E-Ot . 260E-t.>3 .19SE-04 
GJ 145.9 .1,6E-01 . 242£-(J3 .1 S4E-04 
LG 17.4 .446E-OJ .b49E-05 .494E-o6 
LR 63.3 .611£-02 .S89E-04 .677E-C)5 
LS 130.9 .145£-01 .210E-03 .160£-04 
LT 135.7 .151£-01 .219E-03 .167£-04 
LY 139.6 .155£-01 .226£-03 .172E-04 
LX 74.2 .746£-02 .109E-03 .82~E-05 
LZ b1. 0 .583E-02 .S49E-04 .64tiE-o5 



UNIT I lJ 

VELOCITY <MISEC> 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <M> 
EXIT VELOCITY (M/SEC> 
DEUSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCAT I Otl 

AI 
AK 
AM 
AO 
AP 
AQ 
RR 
AS 
AT 
AY 
AX 
AZ 
BH 
80 
BP 
BQ 
BR 
BS 
BT 
C.K 
CN. co 
CT 
CY 
cz 
Cfl 

-6-&0Ml\ 
CP 
CQ 
cs 
DI 
OK 
f>H 
DH 
DO 
DP 
()Q 
DR 
DS 
DT 
DV 
ox 
DZ 
EH 
EH 
EP 
EQ 
ER 
ES 
ET 
EZ 

RAU 
DATA 

<f1Y-SEC> 
1 . 4 
2.6 
3.4 

11 . s 
64.8 

264.1 
1804.2 
3458.4 
371.3 

17.7 
17.7 
6.8 
10., 

119.3 
81)4.6 
574.7 

1026., 
735.1 es.o 

4.0 
16. 3 

137.7 
4130.9 
100.5 

70.9 
17.1 
47.9 
73.5 

391.3 
1527. 1 

9.2 
16.8 

176. 1 
440.8 
,9,.3 
726.2 
682.8 
73£.4 

5338.6 
1661.0 

67.0 
109., 
58.6 

150.5 
3,6.7 
395.7 
373.3 
762.1 

7553.2 
411 . 4 

14.2 

162 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: )' 

LENGTH SCALE: 200¢ 

MODEL 
.33 

.381E+()5 

.263E-05 
.280E-02 
.427E+o0 

.79 
.0140 
.v9oo 

t~ 0 tt - () I tl E tl S I 0 t~ A l 
CONCENTRATION 
COEFFICIENT<K> 

.119E-02 

.344E-02 

.496£-02 

.202E-01 

.117E+OO 

.481E+OO 

.329E+01 

.632£+01 

.£7?E+OO 

.311£-01 

.311E-01 

.lllE-01 
.686E-02 
.205£+00 
.li2E+Q1 
.1()4£+01 
.136Et-Ol 
.133Ei-01 
.148E+QO 
.lS~E-02 
.243E-01 
.246E+OO 
.754E:+01 
. 1 78E+OO 
.124E+OO 
.239E-01 
.SOOE-01 
.127E+OO 
.707E+OO 
.278£+01 
.665£-02 
.205E-01 
.311£+00 
.795£+00 
.124£+01 
.132E+01 
.124£+01 
.1JJE+01 
.974£+01 
.3Q2E+01 
.112£+00 
.190E+OO 
.967£-01 
.2,,E+OO 
.661E+OO 
.714£+00 
.673E+OO 
. 1 JSE+O·t 
.138E+02 
.743£+00 
.174E-01 

PROTOTYPE 
4.60 

15.52 
1. 80 
6. 10 

.80 
28.00 
180.0 

DILUTION 
FACTOR 
(C/CO) 

. 11 7£-rjS 

.338E-05 

.48SE-05 

.199E-04 

.115E-03 

.473E-03 

.324E-02 

.621E-02 

.666E-03 

.306E-04 

.306E-04 

.10'3E-04 
.675E-05 
. 2(•2E-03 
.1~9E-02 
. 1(•2E·-02 
.133E-Q2 
. 131 E·-02 
. 143E-()3 
.182E-O~ 
.239E-04 
.242E-03 
.742E-02 
.175E-03 
.122E-i)3 
.235E-04 
.788E-04 
.125E-03 
.69,E-03 
.274E-02 
.654E-05 
.202E-04 
.JOGE-03 
.782£-03 
.1221:-02 
.129E-02 
.122E-02 
.131E-02 
.958E-02 
.297E-02 
.110E-(J3 
.187£-03 
.,52E-04 
.262£-()3 
.~51£-()3 
.703E-03 
.~62E-Q3 
.t36E-o2 
.136E-01 
.731E-03 
.171E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.124E-~' 
.35SE-06 
.517E-06 
.211E-05 
.122E·04 
.501E-04 
.343£-03 
.65SE-03 
.705E-04 
.324E-05 
.324E-05 
.llSE-05 
.715£-06 
.213E-04 
.16':!E-03 
. l•)SE-~3 
.194£-03 
.13SE-~3 
.154E-04 
.192E-06 
.253E-05 
.256E-04 
.785E-03 
. 185£-04 
.129£-04 
.24,E-05 
.833E-05 
.132E-04 
.737E-o4 
.29QE-03 
.692£-06 
.21JE-05 
.324E-04 
.828E-04 
.129£-03 
.137E-03 
.129E-03 
.13~E-03 
.101E-02 
.315E-03 
.117£-04 
. 1 98E-04 
.101£-04 
.277E-04 
.699£-04 
.744£-04 
.701£-04 
. 144E-03 
.144£-02 
.773E-04 
.lSlE-05 



163 

-- WESTVACO PAPER "IlL STUDY 

CONCENTRATION DATA FOR RUN: 6 
UNIT I 13 LEUGTH SC~LE: 2000 

MODEL PROTOTYPE 
VELOCITY ( MISEC) .33 4.60 
SOURCE STRENGTH < PPI'I > .381E+05 
VOLUME FLOW <CU. 11/SEC> .263E-05 15.52 
STACK DIAMETER <H> .280E-02 1.80 
EXIT YELOCITV < M/SEC > .427£+00 '. 10 DENSITY RATIO .79 .80 
STACK HEIGHT .0140 28.00 
REFERENCE HEIGHT .0900 180.0 

LOCATION RAW NON-DIMENSIONAL DILUTION PROTOTYPE 
DATA COHCE~~TRAT I ON FACTOR DILUTION 

<MY-SEC> COEFFICIEHT<K > ( C I CO ) FACTOR 
FI 22.5 .383£-01 .377E-04 .399E-Q5 
FK 16.5 .273E-01 .268E-04 .284£-05 
FM 83.4 . 1 SOE+OO . 147E-03 .15,E-04 
FN 148.4 .2,8E+OO .264E-03 .279£-04 
FO 375.4 .683E+OO .672E-03 . 711E-04 
FQ 239.2 .434£+0() .427£-03 .452£-04 
FR 297.6 .541£+00 .532E-03 .563E-04 
FS 277.3 .504£+00 .496E-03 .524£-04 
FT 221 . 1 .40lE+OO .395E-03 .41SE-04 
FY 20.0 .337E-Ot .332E-04 .351£-(\5 
FX 6.7 .944£-02 .928E-05 .98JE-O~ 
FZ 6. 1 .843E-02 .829E-05 .87SE-O' 
GG 4.8 .263E-02 .25~E-05 .274E-06 
GH 3.8 .853£-03 .839E-06 .SSSE-07 
GI 19.0 .286£-01 .281E-04 .297E-05 
GJ 14.7 .20?E-01 .204E-04 .215E-05 
LO 4. 1 .144E-03 .142E-06 .150E-07 
LR 14.7 .196E-01 .1,2E-Q4 .204E-05 
LS 27.0 .420E-01 .413E-04 .437£-05 
LT 23.0 .347E-01 .342E-04 .362E-Q5 
LV 7.b .651E-02 _,41E-OS .678£-06 
LZ 21 . 1 .312£-01 .307E-04 .325£-05 



UHITS 11 

164 

-- WESTVACO PAPER MILL STUDY 

COHCENTR~TION DATA FOR RUHl 6 

12 13 

lOCATION 
AG 
AI 
f.ll( 
AM 
AN 
AO 
AP 
AQ 
AR 
AS 
AT 
AV 
AX 
AZ 
}(G 
BK 
BM 
BN 
80 
BP 
BQ 
BR 
as 
BT 
BY 
BX 
BZ 
Bl 
CM co 
CP 
CQ 
CR 
cs 
CG 
CI 
CK 
CN 
-G-eOMr\ 
CT 
CY 
CZ 
f)G 
DI 
DK 
1)11 
DN 
DO 
DP 
I)Q 
I>R 
DS 
DT 
DY 
())( 
DZ 
EG 
EI 
EK 
EM 
EH 
EO 
EP 
EQ 
ER 
ES 
ET 
EY 
EX 
EZ 

LENGTH SC~LEl 2000 

DILUTIOtt FACTOR 
.'367£-07 
.,73£-06 
.Gl,E-46 
.427£-()5 
.741£-05 
.112£-04 
.112£-04 
.785£-05 
.373£-04 
.fi9SE-04 
.7£9£-05 
.667£-06 
.599£-06 
.707£-06 
. 253E- '"'6 
. i~h)E-(l5 
.941E-Q5 
.191£-04 
.154£-04 
.194£-1)4 
.119E-Q4 
.2o5E-04 
.15QE-04 
.18bE-05 
.666£-07 
.261£-06 
.~62E-Q7 
.110£-•)5 

.21()£-05 

.tlJE-04 

.718£-05 

.153£-04 

.313£-05 

.323£-04 
.S43E-08 
.51-)E-05 
.428E-Q5 
.172£-04 
.212£-04 
.SBbE-04 
.S68E-05 
.82~£-05 
.203E-06 
.448£-05 
.309£-05 
.211£-04 
.316£-04 
.403£-04 
.232£-04 
.1~5£-04 
.154£-04 
.t2oE-03 
.446£-04 
.113£-04 
.120£-04 
.108£-04 
.946£-06 
.143£-04 
.130£-04 
.506£-04 
.756£-04 
.tO,E-03 
.105£-03 
.112£-()4 
.196£-04 
.t,oE~o3 
.S66E-05 
.166£-06 
.281£-07 
.439£-06 



UNITS 11 

165 

-- WESTVACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN: 6 
12 13 LENGTH SCALE: 2000 

LOCATION 
FG 
FI 
FK 
FM 
FN 
FO 
FP 
FQ 
FR 
FS 
FT 
FY 
FX 
FZ 
GD 
GE 
GF 
GG 
GH 
GI 
GJ 
LG 
LO 
LR 
LS 
LT 
L '/ 
LX 
LZ 

t>IlliTIOH FACTOR 
.55SE-06 
.214£-04 
.200£-04 
.541£-04 
.690£-04 
.995E-04 
.,59£-04 
.3~3E-04 
.247E-u4 
.103E-04 
,,63£-05 
.372£-06 
.t04E-06 
.232£-06 
. 43JE-'.l6 
.193E-07 
.2SSE-u5 
.182£-04 
.231£-04 
.222£-()4 
.204£-04 
.494E-06 
.159£-08 
.766E-05 
.177£-04 
.183£-04 
.tSBE-04 
.g15E-05 
.769E-QS 



UNIT I 1 

VELOC I T't < M/SEC) 
SOURCE STREHGT~ (PPM> 
YCLUME ~LOY <CU. M/SEC) 
STAC~ DIA~ETER <M> 
EXlT VELOCITY (M/SEC) 
DEHSITY Rf~TIO 
STf.:CK HEIGHT 
REFE!\E~H:E HEIGHT 

! bl 
1Z 
l c 
1 F 
: H 
lf< 
!H 
lQ 
1 D 
~ I 
~I.. 

! R 
1 :< 
2 A . .. .... 
lC 
lU 
1S 
1 G 

2S 
~"i 
2? 
2'-l 
2Y 

166 

-- WESTYACO PAPER MILL STUDY 

CCNCEHTRATION DATA FOR RUH: 7 

LENCTH SCAlE: 2000 



! f~ 
" .. l 4 

1 0 
ltJ 
:e 
~E 
: G 
1 ·.! 
1 f1 
1 p 
1 s 
! \i 
lY 
2C 
2K 
2G 
2W 
•'"lr.., 
.::.~ 

28 
2 ,) .-.n ,,. 
2 ~~ 
o'"\V 

~-

167 

-- WESTVACO PAPfR MILL STUDY 

CONCEHTRATICN DATA FOR RUH: 7 

.0260 
• Q :~(H) 

LESGTH SC~LE! ~?.0!)() 

P}~DTtJT'f?E 
3. t .. o 



1W 
! z 
1 c 
! r 
!H 
lK 
! N 
1Q 
tD 
ll 
1R 
i .., 
•~"'~ 

~A 
1 I 
! u 
18 
lG 

UHIT # 4 

168 

-- WESTVACJ PAPER HILL STUDY 

CC~CEHT~ATION DATA ~OR RUH: 7 

.0320 
. o:~oo 

LE~4GTH SC1~LE: 2000 

?ROTOTYPF. 
J .t .. o 
108.6~ 
J. 12 

14.20 
.68 

64.0C' 
!UO.{;\ 



t.OCOTICN 

i ..,. ... .:.. 

UNIT I 6 

169 

-- ~ESTYACO PAPfR MILL STUDY 

CONCENTRATION DATA FOR RUH: 7 

LENGT~ SCALE! 2000 

?ROTQTY~)E 
J .l-.() 



UNITS 1 

170 

CO~CEHTRATIO~ DATA FOR RUN: 7 

t.OCs":cTION 
1 ·r 
lW 
1 

. ., 
'" lC 

!F 
!H 
1K 
l f~ 
lQ 
1 D 
1L 
!R 
1X 
!A 
1 I 
10 
1U 
1 B 
1E 
1 G 
1J 
1M 
lP 
IS 
1V 
1 v 
~! B 
~~ ,J 
2P 
2V 
2Y 
2C 
2}~ 
2Q 
2W 
2Z 

LENGT~ SCALE: 2000 



'- c c r. r r c ~~ 

1A 
1 I 
tO 
iU 

+-9-\C 
1 T 

1 ~· lZ 
1F 
1H 
1K 
! tl 
1Q 
10 
!l 
lR 
1 ~\ 
!8 
1E 
lG 
1 J 
: t'l 

-t;.--1 tP 
lS 
1V 
s .... 
4 ! 

28 
2J 
2c 
2Q 
2K 
2W .-. .., 
G.~ 

2P 
2V 

UNIT # 1 

871.6 
221.2 
Hi'7. i' 
121. a 
367.9 
3~. ·1 
! 6. 2 

126.¢ 
.., , ·j 
i- ,, .... 

171 

-- WESTYACO PAPER MILL STUDY 

C (HI C £ H "f ~ A T I 0 H t) f.tf A ~ 0 R }t{J H ! H 

LENG"fJ.I SC~l F.:: 2QOO 

?ROTtJTY?l: 
~l. 60 



YELOC I TV ~ f'1/8EC) 
SOURCE STREHGTH (PPM> 
YOLU~E FLOW <CU. MISEC) 
STACY OIAMfTER (M) 
EX17 VELOCITY <MIBE~) 
DEN:3lT'{ Rs~T!O 
STAC).t: HC:!GH·r 
REFERF.HCE HEIGHT 
LOCATION 

1A 
1 I 
!0 
LU 
-i-0-\C 
1 r 
1W 
iZ 
!f 
~H 
lf< 
1 t4 
!Q 
!D 
ll 
1R 
1X 
18 
1E 
!G 
lJ 
1M 
~iP 
tS 
!\I 
1'r' 
2B 
2J 
2C 
2K 
2W 
2Z 
2P 
2\' 

2 !) . 1 

172 

-- ~ESTYACO PAP~R Hill STUDY 

CONCEHTRATION DATA FOR RUH: 8 
LENGTH SC~LE: 2000 

C"JHDTIJTYPE 
~) . {,(j 

. ~~~)7E···O~l-

. 21. !5<:··~13 

.5G¢c-~4 

. ~?08~..:~·3 

.659(!-04 

.ll':lE-?4 

. !)9Gc-(•5 

.41((:··· 1~1~ 



VELOC! TV ( H/BEC) 
SOURCE STREHGTH (PPM> 
VOLUME FLOW <CU. M/SEC> 
STAC~ DIAMETER (M) 
EXIT VEtOCITY <HISfC) 
fH~~~S!"f'l' RATIO 
STACi:: HEIGHT 
REF E ~: !-: H.C E H!.: ): G H T 

lA 
1 .. 
• 1 

! 0 
!. u 
+9-lC 
1 T 
1 ~, 
1 z 
lF 
iH 
1 K 
1 N 
:a 
10 
1 L 
1R 
!X 
18 
1E 
1G 
lJ 
JM 
.(+..,.1.P 
!·S 
1 \1 
.. 1.1 
.1.. 

2B 
2·J 
2P 

2C 
2Q 
.. -, ;; 
'i\ 

173 

-- WESTVACO PAPER MILL STUDY 

CONCEHTRATION DATA FOR RUH; a 
LENGTM SCALE: 2000 

HiH.i-!', T MFP~) I C..,rH 
c c ~·~ c f: ;1·f si (~ ~r I o N • 
GD<:}:~:ICiEN"f<X > 

. .113E+QO 

.244E+Otl 
0~~27£+1)(> 
0 2 t.) (d:: + 0¢ 
0 1 o:~E + o o 
.4~Bf.+OO 
.46QE+OQ 
.1S~E+O() 
.252£+?0 
. 30'?E+(H) 
.402E+OO 
. 5(J3E+¢0 
.442£+00 
.134E+OO 
.385£+00 
.54-)E+¢¢ 
. 5()4 E·H)() 
. 192£+00 
.!65E+OO 
.31BE+0¢ 
.~"i91E+OO 
.412E+OO 
.4~7E+OO 
.53QE+OO 
.33~E+~Q 
. 145E+OO 

. 25<1 E+OO 
0 ?.5<f € +?0 
. ~J63E-o 1 

. ~?'31 E+oO 

.391E-01 

.1o7E+OO 

. 3GBE-O~! 

. 36BE-o;:! 

~P.DTIJTV~1 E 
~l. 60 

.237F:'-!)3 

.237c-Q3 

. 33Sc ··(14 



VELOC! T\' ( f-1/HEC) 
SOURCE ST~EHGT" (PP~) 
VOLUME FLOtJ <CU. MlbEC) 
STAC~ DIAMETER <M> 
EX!T YEtOCITV (M/SEC) 
DEHSI TY Rfi T IO 
S'fACit HEIGHT 
REFEREHGE HEIGHT 

LCCAT! C~t 

~H 
1 r 
10 
!U 

+-G!C. 
' -l. t 

1W 
1F 
1H 
1 K 
l t~ 
1Q 
1 R 
1X 
lB 
~ t:' 
1E 
lJ 
~1P 
!S 
1 \! 
~·B 
2\.1 

2C 

174 

-- WESTV~CD PAPER HILl STUDY 

CONCEHT~ATION DATA FOR RUH: 8 

~,IH)TGTYPE 
J. (-.s~ 

1 1!' .... ) 
..: .. ~t'.. 

1 . 30 
6 .1 0 

.ao 
~~ ~. oo 
lHO.~ 



UNITS 

LOCATION 
11~ 
1 I 
10 
1U 
1T 
.iW 
1 

. ., ,_ 
1F 
lH 
!K 
1H 
1Q 
!f) 
11.. 
1R 
1X 
lB 
J.E 
lG 
1 ~' IN 
~.i.P 
1 s 
1V 
~t 

~!P 
2V 
2Y 

2C 
2 {·l ,, u r.. ,...,, 
2fJ 
2;,~ 

175 

/ •.: LENCT~ SCAlE: 2000 

.. , -, . .,c. -· 1.; 4f 

: ?~ 5 =, c: -· 0 5 
.~~-=tt3E···,·)5 



YELOC I TV < MISEC) 
SOURCE ST~EHGT~ (?P") 
VOL U!·1E FLOW ~CU. M/~EC) 
S T t:; C ~.: D 7. A ?1 E ·r G R ( i1 > 
EXIT VElOCITY <MISEC> 
DENSITY RliTIO 
STACK HE!GH·r 
REFEREHCE HEI(;;.rr 

L OC liT I 0~1 

!C 
1 T 
tw 
'$ .., 
"'.:. 
!F 
1H 
!I< 
1 t; 
1Q 
lD 
!L 
lR 
-5 u .n 
1A 
.( t" 
:. 1. 

!0 
1U 
18 
1E 
!G 
1J 
1H 
1P 
1S 
tv 
1Y 
29 
2J 

2? 
2C 
2K 
2Q 
~{If 

..1 ., ·~ 
•t ., • f 

176 

-- ~ESTVACD PAPfR HILL STUDY 

CONCEHTRATIO~ DATA ~OR RUN: 9 
LENGTH SCALE' 20~0 

?ROTOiVPE 
3.60 

.!H .. lE··04 

. 5 ~~ 4~ ··0 4 

. 137E'-Q4 

.434f-~5 



V J1 L 0 C I T \' < M / S F. C ) 
SOURCE ST~EHGT~ (PPM> 
VOLUME ~LOW (CU. M/SfC) 
STACK D!AMETER (ft) 
~XIT VELOCITY <MISEC) 
D E H B ! T \' }~ t; 1' I 0 
STt1CK HF.ICHT 
REFERENCE HEXG~T 

LCCii'fiOH 

1 c 
17 
1L.i 
lZ 
!F 
1H 
1K 
1 tl 
!D 
! l 
1R 
!X 
1A 
1 I 
~0 
1U 
!B 
!E 
tG 
1 \.1 
ltt 
1P 
1S 
1\i 
1\' 
2Z 
23 
<"'\. 

''"' ~. lj .::. ( 
... ;:: ., 
t) ,, • ·-

177 

-- WESTYACO PAPER MILL STUDY 

CCNCEHTRATICH DATA FOR RUH: 9 

LENGTH SCALE: 2000 

PROTOTY?E 
:J . ~ () 

(~ ¢ . g ~ 
~~. 20 

~~3.8'3 
.69 

5 ~!. 00 
1. H ·j . >J 



UNIT I 4 

YElOC I TV < MiSEC) 
SOURCE S7R~HGT~ (PP"> 
VOLU!·1F. ~LOW <CU. !-1/SEC) 
STACK DIAMETER <M> 
EXlT VELOCITY !M/SEC) 
DJ::HS!TY r~ATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LCCATIC~i 

1C 
~ T' 

i~ 
1 ., .. .:.. 
lF 
1H 
lf< 
1 tl 
!Q 
10 
! l 
lR 
1 :!{ 
lA 
1 I 
10 
1U 
18 
1E 
1G 
1J 
111 
1P 
1S 
lV 
1 'i' 
29 
2J 

2P 5(,;·;: 

H ~i3 . 0 
~~1~.¢ 
3"12.4 

178 

C 0 N C c N 'i ~ A ·r I 0 N 0 r.t 'U'{ F 0 f~ }~ U H : ~} 

LENGT~ SCALE: 2000 

?}~OTO'fY?E 
:~.{ ... () 

. O?.JE· .. ocl 
. 1 cf ~.HZ···O;l 
. :.E'4}~-()~) 
. ~i:·~6E···O:} 

. 6:!.'3C:-·')5 

. 1 '· ~n: -·~· 3 

. ~~ H c.! E •· 0 ··~ 

. t~55<7··04 



UHIT :a G 

VELOC IT\' ~ M/SEC) 
SOURCE STRENGTH (PP") 
VOLUME FLOW <CU. H/SEC> 
STACK DIAMETER <M> 
EXIT VELOCITY (M/SEC) 
I)EHS!TY RllTIO 
ST4t:K HC:IGfi'f 
REF~REHCE HEIG~r 

LOCATION 

~c 
1 T 
1 t1 
!F 
lH 
1K 
1 tt 
!Q 
:D 
1L 
lR 
lA 
1 r 
10 
1E 
1C 
1f1 
1? 
l \" 

179 

-- WESTVACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUHJ 9 



UH!T3 

180 

-- YESTVACO PAPER MILL STUDY 

t.OC~TXOH 
1C 
1T 
lW 
1Z 
lF 
1H 
1K 
1H 
!Q 
! I) 
!L 
!R 
!X 
!A 
1 I 
10 
!U 
ltl 
1E 
!G 
!J 
!l1 
1P 
1S 
1Y 
IV 

2Z 
;~a 
2,1 

•') .. , 
r..t 

2C 
2K 
~~Q 
2W 
2Y 

LENCTij SCALE: 2000 

. 3~Jt···05 

. 1~~7E>·OJ 
• JU2C:-¢cJ 

. (q2(:-¢<1 

. ~!62E-·OS 



UNIT i 1 

VELOCITY ~ M/~:F.c) 
SOURCE S7REHGTH (PPM> 
YClU~E FLOW <CU. "/SEC> 
STACX D!AMETER <M> 
EXlT YELOCITY (H/SEC> 
DENSITY RATIO 
SlACK :-H~IGHT 
REfE~EHtE HEIGHT 

I..CCATIOH 

1A 
1 ! 
10 
1U 
1 a 
!E 
1C 
1J 
1M 
l p 
1S 
1V 
l"t 
1C 
1F 
1H 
lf< 
1ti 
1 Q 
1T 
tW 
~ ~ .. .:.. 
10 
!L 
!R 
1X 

6 (; ~'!1 • 4 
~?Ba . ., 

HJ. 1 
27.:3 

7 () () . t.) 
J~t:). 3 
303.7 
162. 1 
84.8 

181 

-- ~ESTVACO PnPER ~ILL STUDY 

CONCEHTRATION DATA ~OR RUH: 10 

LENCTN SCAlE: 2000 

?RUTG'fYPF. 
3.6¢ 



V E l. 0 C I ·r \' f t1 / ;.~ E C ) 
SOURCE BT~EHGT~ (PP~> 
YCLUME ~LOW <CU. H/SEC) 
STAC~ DIAMETER <M) 
EXIT VElOCITY <MISEC> 
DEHSl T't' RA'f IO 
S T A C ~( H C: I G H ·r 
REFERENCE HF.IGiofT 
LCCAT I (HI 

lA 
1 r 
10 
1U 
!S 
l E 
1G 
1J 
1t1 
lP 
! s 
1 v 
1 •y 

lC 
iF 
1H 
1 K 
! H 
1 G 
1 T 
1W 
~ ... 
1.£. 
!D 
lL 
lP. 
".., ...... 

182 

CCNCEHT~fiT I ON C1 ATA f"OR :-<LIH; 10 

MOf)EL 
. J3 

.138E+06 

. 178E-()cJ 
• ~t O~E-~2 
.142£+01 

. 38 

LE~CTH SCALE: 2000 



LUCAT I C~l 

iA 
1 r 
10 
1U 
18 
1E 
1C . . 
1 .. ~ 
1M 
1 p 
1 s 
1 v 
1 •t 
l c 
1F 
1H 
11< 
ltt 
1Q 
1 r 
1 bj 
~ ... 
:. a:. 
1D 
! L 
~ R 
1 X 

UHIT i 4 

~AW 
DRTA 

< M\1-SF.:C) 
J~h~.2 
J.OH.6 
483. 1 
71J.-t 
305.6 
~! ~1 a .. , 
1'lf'.!5 
2~11. !j 
:~ i' 6 . ¢ 
447.¢ 
{)~4.4 
7~.f7. 4 
773.2 
!' 28 . 1 
44~s. a 
~J () 4 . c 
5H7.2 
367.¢ 
3i'f).6 
1~?06.2 
i6t)J.;~ 
119~~.;-: 
637.5 
7 () J. • ~ 
816.¢ 

153().¢ 
~)~~:~. ¢ 
4 :!:~ . ~ 
J. J. 1 . 2 
~il. ~J 

12 ~iQ • :~ 
5~-t7. :5 
493. i 
2r17.7 
121 . ? 

183 

CONCEHT~ATION DATA FOR RUH: 10 

LENCT~ SCALE: 2000 

;.-..r<OTOTVr"E 
:s. t~o 



L D (:AT i (Hl 

1A 
1 B 
i t·t 
1P 
1Y 
lC 
1F 
1 K 
1H 
1 ·r 
1w 
iD 
i L 
lR 
lX 
2B 
2J 
2C 
2Q 

I.JNlT I 6 

184 

-- W~STYACO PAPER MILL STUDY 

CO"CEHT~ATION PATA FOR RUH: 10 
LENGTH SCALE: 2000 



lJNlTS 1 

185 

-- ~ESTVACD P~P~R Mill STUDY 

CONC2H7~ATION DATA ~OR RUH: 10 

4 

LOC~"fiON 
1 r~ 
1 I 
10 
1U 
!S 
1E 
1G 
1 ,J 
1M 
1P 
1S 
1\! 
1 v 
lC 
lF 
1H 
1K 
J.H 
1Q 
IT 
lY 
1Z 
11) 
lL 
1R 
1X 

LENCTH SCAtE: 2000 



lA 
1 I 
10 
!U . ,... 
.t.O 

1E 
!C 
lJ 
1H 
!P 
1S 
1\/ 
1 v 
1C 
!F 
1H 
1(( 
1 tl 
! Q 
l T 
i ~j . ... .. .. : .. 
10 
ll 
1 R 
1 :.:; 

2G 
2J 
2P 
2\1 
2V 
2C 
21< 
2Q 
2W 
2Z 

UNIT I 1 

186 

-- ~ESTYACO PAPER MILL STUDY 

CQ~C£HTRATION DATA FOR RUH: 11 

MH I> E t. 
33 

.'136{~-1-()~j 

.139E-tl'l 
.600F.-02 
.66UE+OO 

.73 
. 03~0 

• Q :~ 0 () 

HC~-PIMF.HSIO~AL 
COHCC'H"ff<f~T I ON 
COcFFICIE!iT(X) 

.152E-01 

. ~J6:!E-O 1 

.424£·-01 

. BQ7F.-·? 1 

. :23~E-·O l 

. ~3~)8E-~)! 

. 370E··O 1 
• G 7:~ E-o 1 
.547E-01 
. 65JE-·Q 1 
.742E-01 
. 700E-·? 1 
. as:~ E-o 1 
.;~78E-·Ol 
. ~Jg:n::-o 1 
. 385E-·Q 1 
.4!5E-¢1 
.571E-?1 
.4SOE-01 
. 6 s:~ '== -·¢ 1 
.776E-01 
. :~ () :~ E ... 0 1 
.321f-·01 
. 53~-lE-Q 1 
.6-iOE-01 
. ?~JOE-? 1 

.SOOE-01 

.853E-Ol 

.992£-01 

.1Q2E+OO 

.7,4£-01 

.900E-01 

.834£-01 

.449E-Ol 

.698E-01 

.521£-01 

LE~CTH SCALEJ 2000 



LCCt~T I CN 

1A ., ~ 

• 4 

tO 
10 
1 s 
l£ 
1 c 
~ I L ._._ 

1 f1 
1P 
1 s 
1\i 
1 ./ 
1C 
1F 
1H 
if{ 
!H 
~Q 
1 T 
1 ~j 
lZ 
!!) 
ll 
1R 
i •J 
... n 

2G 
2J 
2P 
2'1 
2Y 
2C 
2K 
2Y 
2Z 

315.3 
331.7 
4Ql.b 
401. 1 
318. 1 
353.5 
336.2 
287.9 
220.1 

187 



VELOC!TV {f1iS£C) 
SOURCE STREHGTH (PP") 
VOLUME FLOW (CU. M/SEC) 
STACK DIA"ETER (M) 
EXIT VELOCITY <MISEC> 
DEHSITY R4TIO 
S T A C K H ~ I G H ·r 
REFEREHGE HEIGii'f 

LOCfiT I C~~ 

!A 
1 I 
iO 
lU 
<t "' .. 0 

1E 
1G 
l J 
l ~t 
lP 
iS 
1 v 
lY 
1C 
1F 
1H 
l ·~ lN 
lQ 
1T 
1W 
1Z 
10 
1l 
1R 
l ;r~ 

2G 
2J 
2P 
2V 
2Y 
2C 
2K 
2Q 
211 
22 

188 

-- WESTVACO PAPER MILL STUDY 

?ROTOTY?F­
:I,{,() 



UNIT t 6 

VEt.OC I TV < t·1/SEG j 
S C U R C E :-:; ·r R F. H G T H ( PPM > 
YOLU~E ~LOW <CU. M/SEC) 
STAC~ O!AHET£R <M> 
fXIi VELOCITY CM/SfC) 
f) E H S ! T Y R li ·r r 0 
STACi{ HC:IGHT 
REFF.RENCF. HF.rGHT 

LCCAT I (HI 

1 r 
!0 
1U 
lE 
1 ..,1 

1M 
1P 
lS 
1 'i 
iY 
1C 
1F 
1H 
1tl 
1T 
1W 
" ... !I.. 
!L 
~ R 
<\. •~.: .. ~ 

2G 
2J 
2P 
2V 
2V 
2C 
21< 
2Q 
2W 
2Z 

97,.5 
882.7 

60.2 
56.7 
28.0 

973.1 
65.8 

961. () 
svs.7 

5.& 

189 

-- WESTYACO PAPER "ILL STUDY 

C: (HI C E H T ~ A ·r I 0 N t> A ·r A ~ 0 R R U H : 1 1 

LENGTH SCr~tE~ 20~0 

.834£+00 

.751E+OO 

.4SOE-01 

.4SOE-01 

.205E-01 

.S2BE+OO 

.528E-01 

.818E+OO 

.737E+OO 

.134E-02 

15. !52 
1. ao 
6 . 1 () 

. t~ () 
;!a. o~ 
1fl0.0 

.lllE-03 

.999£-04 

.63SE-05 

.599£-05 

.273E-05 

.llOE-03 

.703E-05 

.10'3E-03 

.980E-04 

.17gE-O& 



1 

190 

-- ~ESTVACO PAPER HiLL STUDY 

G 0 N C E li ·r =t: t1 T I 0 ~ v ti T A ;. 0 R RUN ; 1 1 

~ 4 6 LENGT~ SCALE: 2000 

LOCti'fiOti 
1A 
l I 
.to 
lU 
1 }) 
lE 
lC 
1 .. 1 
1M 
1P 
iS 
1Y 
1Y 
lC 
1F 
1H 
iK 
1ft 
1Q 
1T 
lY 
12 
1 f) 
11.. 
.lR 
1X 

2G 
2J 
2P 
2V 
2Y 
2C 
2K 
2Q 
2W 
22 

.146£-03 

.150E-03 

.142E-03 

.144£-03 

.t14E-03 

. 159E-tl3 

.119E-03 

.754£-04 

.12~£-()3 

.74~E-04 



UNIT I 11 

VELOC I TV < ~1/SEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC) 
STACK DI~METER <M> 
EXIT VELOCITY <MISEC) 
DEHSIT'' RATIO 
STACK HEIGHT 
REFE~:ENCE HEIGHT 

LOCATION 

lA 
1 I 
10 
1U 
1 G 
1 J 
1 t1 
1P 
1S 
1Y 
lY 
1. c 
lF 
lH 
1K 
lN 
1Q 
1T 
lZ 
10 
ll 
lR 
1 X 
28 
2J 
2C 
2K 

RA~.l 
DATA 

< HV-SEC) 
326.3 
437 ·. 3 
472.4 
377.6 

1481.9 
i257.9 
1670.4 
1017.8 
1193.7 
601. a 
241 . 4 

1055.3 
182,.7 
2?51. 5 
3701 . ' 
4007.9 
4062.8 
3208.4 
1046.9 
987.9 

4449.0 
538.6 
497.7 
546.2 
12¢.3 

1340.5 
299.9 

191 

-- WESTVACO PAPER MilL STUDY 

CONCENTRATION DATA FOR RUN! 12 

LENGTH SCALE; 2000 

MODEL 
.33 

.736E+05 

.224E-04 
.760E-o2 
.494E+¢(l 

.73 
.0340 
.0900 

NOH-Ca I NEt-IS I OHAL 
C 0 ti C E N T R H T I 0 tt 
COEFFIClEf.lT(K) 

.673E-01 

.911E-O! 

.9S6E-t)l 

.793E-()1 
.315E+OO 
.267E+OO 
.356E+OO 
.216£+00 
.253E+OO 
.126£+00 
.4CJ1E-01 
.224E+o0 
.390E+OO 
.5S?E+0(' 
.791E+OO 
.857E+OO 
.869E+OQ 
.695£+00 
.222£+00 
.209£+00 
.951E+Oo 
.113£+00 
.104£+00 
.l14E+OO 
.231E-01 
.285£+()() 
.616E-oi 

PROTOTYPE 
4.60 

95.68 
3. 16 

12.20 
. 63 

68.00 
180.0 

DILUTION 
FACTOR 
(C/CO) 

.564E-03 

.763E-o3 

.826E-03 

.656E-03 
.264E-02 
. 224E-t.)2 
.2~SE-02 
.181E-02 
.212E-02 
.106E-02 
.411E-03 
.187E-02 
.327E-02 
.492E-02 
.663E-02 
.718E-02 
.728E-02 
.574E-02 
.186E-02 
. 175E-02 
.7~7E-02 
.945E-03 
.S72E-Q3 
.<J59E-03 
.194E-03 
.239E-02 
.516E-o3 

PROTOTYPE 
DILUTION 

FACTOR 
.432£-04 
. 5 85E-.04 
.633E-04 
.soJE-o4 
.202£-03 
.171E-o3 
.22SE-03 
.138E-(•3 
.163E-03 
.811E-04 
.315£-04 
.144E-¢3 
.250£-03 
.377E-03 
.SOSE-03 
.550E-03 
.55SE-03 
.440£-03 
.142E-03 
.134E-03 
.611£-03 
.724E-o4 
.668£-04 
.735E-04 
.14SE-·o4 
.183E-03 
.3g&E-o4 



UNIT I 12 

YELOCIT't <MISEC> 
SOURCE STRENGTH <PPM> 
YOLUME FLOW <CU. HISEC> 
STACK DIAMETER <M> 
EXIT VELOCITY ("/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1J 
1P1 
1P 
15 
1Y 
1Y 
1C 
lf 
1H 
lK 
lH 
1Q 
lT 
1W 
l z 
10 
1 R 
1X 
10 

29 
2J 
2P 
2C 
2K 
2Q 
2W 

RAW 
DATA 

<HV-SEC> 
23.6 

133.0 
430.5 

1293.7 
19 74 . 5 
t743.CJ 

15 .. 8 
35.0 
1£.4 

105.4 
345.5 

1014.1 
3422.4 
4784.8 
7954.1 
7580.3 

34.6 
'24.1.i 
40.1 

4505.5 
2110:6 

491. g 
'425.5 
4762.8 

193.4 
12.~ 

192 

-- WESTYACO PRPER MILL STUOV 

CONCENTRATION DATA FOR RUN! 12 
LENGTH SCALE: 2000 

MODEL 
.33 

.502E+05 

.389E-04 
l.OOOE-02 
.49~£+00 

.73 
.0920 

.090() 

ttON-1> I MEHS 1 ONAL 
CONCENTRATION 
COEFFICIEHT<K> 

. 157E-02 

.151E-01 

.518£-01 

. 158£+00 

.243£+00 

.215£+0() 

.6t3E-o3 

.298£-02 

.683E-03 

.117£-01 

.4t3E-01 

.124E+OO 

.421E+OO 

.590£+00 

.981£+00 

.,35E+OO 

.293E-02 

.113E+OO 

.368E-02 

.555E+OO 

.259E+OO 

.592E-01 

.116E+01 

.587E+OO 

.225E-01 

.248£-03 

PROTOTYPE 
4.60 

165.00 
5.00 
8.40 

.73 
184.00 

18().0 

DILUTION 
FACTOR 
(C/CO> 

.22SE-04 

. 219E-,,3 

.754E-03 

.231E-02 

.353E-02 

.313E-02 

.891£-05 

.433E-04 

.993E-05 

. 170E-,,3 

.601E-03 

.lSOE-02 

.613E-02 

.SSSE-02 

.143E-Ol 

.136E-Ol 

.427E-04 

.164E-02 

.535E-04 

. 80BE-tJ2 

.377E-02 

.846E-03 

. 16'3E-01 

.854E-02 

.328E-03 

.361E-05 

PROTOTYPE 
DILUTION 

FACTOR 
.1 73E-05 
.167E-04 
.574E-04 
.175E-03 
.269£-03 
.23SE-03 
.679£-06 
.329£-05 
.756£-06 
. 129E-Q4 
.4SSE-04 
.137E-03 
.467£-03 
.653£-03 
. 1 09E-02 
.104E-¢2 
.32SE-o5 
. 12SE-03 
.4o7E-05 

.615E-o3 

.287£-03 

.644E-04 

.12':lE-02 

.650E-o3 

.25<JE-04 

.275E-06 



UNIT t 13 

VELOCITV <MlSEC> 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC) 
STACK DIAMETER <H> 
EXIT VELOCITY (M/SEC> 
DE t~ S 1 T Y R A T I 0 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCAT I Ot~ 

1U 

RAW 
DATA 

(f'IY-SEC> 
40.7 

193 

-- WESTVACD PAPER MILL STUDY 

CONCENTRATION OATA FOR RUN: 12 

LENGTH SCALE! 2000 

MODEL 
.33 

.381E+OS 

.263E-05 
.280E-02 
.427E+OO 

.7'J 
.0141) 

.0900 

HOH-QlHEtiSIONAL 
CONCENTRATION 
COEFFICIENT<K> 

. ~~G9E-O 1 

PROTOTYPE 
4.60 

15.52 
1. 80 
6 . 1 () 

.80 
28.06 
180.0 

DILUTION 
FACTOR 
(C/CO> 

.b58E-<>4 

PROTOTYPE 
DILUTION 

FACTOR 
.697E-05 



UNITS 11 

194 

-- UESTYACO PAPER Mill STUDY 

CONCENTRATION OATA FOR RUH: 12 

12 13 

LOCATION 
1A 
1 I 
10 
lU 
lG 
1J 
lH 
1P 
1S 
1\1 
lY 
tC 
lF 
1H 
1K 
1N 
lQ 
1T 
lW 
12 
10 
lL 
lR 
1X 
29 
2J 
2P 
2C 
2K 
2Q 
2Y 

LENGTH SCALEl 2QOO 

OILUTIOH FACTOR 
.451£-(15 
.619£-05 
.10SE-o4 
.60,£-05 
.214£-(l4 
.199£-04 
.409£-04 
.720E-04 
.1~3E-03 
.277£-03 
.241£-03 
.159£-()4 
.2!'8£-04 
.407£-(14 
.667£-04 
.104£-03 
.196£-03 
.513£-(13 
. 653£-t)3 
.tiOE-02 
.105£-02 
.647£-04 
.109£-04 
.132£-()3 
. 623£-•ll 
.289E-Q3 
.644£-04 
.131£-()2 
.654£-03 
.250£-04 
.275£-06 



UNIT I 11 

VELOCITY <MISEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC) 
STACK DIAMETER <M> 
EXIT VELOCITY (M/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE H·EIGHT 

LOCATION 

lA 
1 I 
10 
1U 
18 
IE 
1G 
1J 
11'1 
lP 
lS 
1Y 
lY 
lC 
lT 
1H 
11< 
1N 
1Q 
1 T 
!W 
1Z 
lD 
ll 
1R 
1X 
2B 
2J 
2C 

RAW 
Dt1TA 

<MY-SEC> 
389.7 
469.5 

3372.7 
136.2 

107~.() 
695.3 

1204.7 
974.5 

1217.8 
937.9 
998.7 
457.9 
461. 7 
B65.9 

1658.3 
1886. 1 
2193.5 
1890.2 
1689' .. 6 
1194.5 
997.6 
672.9 

6780.4 
19618.3 

1776.2 
2135.6 
139.0 

71.7 
562.4 

195 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION ~ATA FOR RUNt 13 

LENGTH SCALE~ 2(t00 

"ODEL 
.33 

.736E+05 

.224E-04 
.760£-02 
.4'94£+00 

.73 
.0340 

.0900 

NON-0 I ME~fS I ONAL 
CONCENTRATION 
COEFFICIENT<K> 

.809E-01 

.9SoE-01 

.721E+OO 

.265£-01 

.229£+00 

.146E+OO 

.256E+OO 

.206£+00 

.258E+OO 

.198£+00 

.211£+()0 

.955E-01 

.963E-01 

. 183£+00 

.353E+OO 

.402£+00 

.468£+00 

.403E+o(J 

. 360E +0•) 

.253E+OO 

.211E+OO 

.142£+00 

.145E+Ol 

.399E+01 

.378E+OO 

.455E+OO 
.271E-01 
.12?E-01 
.118E+OO 

PROTOTYPE 
4.60 

95.68 
3. 16 

12.20 
. 63 

68.00 
180.0 

DILUTION 
FACTOR 
<CICO) 

.678E-03 

.S21E-03 

.604E-02 

.222E-03 

.1~2E-02 

.123E-02 

. 214E-()2 

.173E-02 

.217E-02 

.166E-02 

.177E-02 

.SOOE-03 

.S07E-03 

.153E-02 

.296E-02 

.337E-02 

.392E-02 

.337E-02 

.3¢1E-02 

.212E-02 

.177E-02 

.119E-02 

.122E-Ol 

.334E-01 

.317E-02 

.382E-02 
.227E-03 
.106E-03 
.988E-03 

PROTOTYPE 
DILUTION 

FACTOR 
.519E-04 
.629£-04 
.46JE-o3 
.1 ?OE-04 
.147E-03 
.940£-04 
.164E-03 
.132E-03 
.166E-03 
.127E-03 
.136E-03 
.61JE-04 
.618£-04 
.117£-03 
.227E-03 
.25SE-03 
.300£-03 
. 25'3E-03 
.231E-03 
.16JE-o3 
.13~E-03 
.90'9£-04 
.~32E-03 
.256E-02 
.243E•03 
.292E-o3 
.174E-04 
.S16E-o5 
.757E-04 



UNIT t 12 

YELOC I T't < M/SEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <M> 
EXIT YELOCITV <MISEC) 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATIOt~ 

1A 
1 I 
11) 
1U 
18 
lE 
lG 
lJ 
1H 
1P 
tS 
lY 
1\' 
lC 
1T 
1H 
1K 
1 tf 
1Q 
lT 
1W 
lZ 
lD 
ll 
1R 
1X 
28 
2J 
2P 
2Y 
2C 
2W 

RAW 
DATA 

<MY-SEC) 
22.5 

105. 1 
4748.1 

4 71. 1 
106.2 
154.3 
218.4 
329.5 
795.2 
625.1 
707.0 

1298.6 
1299.2 

92.5 
255.1 
335.7 
582.0 
'57.8 

1752.6 
1727.2 
2440.0 
2693.7 

26279.0 
3489.7 
907.4 

3638.1 
358.3 
302., 

65.? 
14.9 

1951.9 
88.4 

196 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION OATA FOR RUN: 13 
LENGTH SCALE: 2000 

MODEL 
.33 

.502E+05 

.389E-04 
l.OOOE-02 

.495E+OO 
.73 

.0920 
.0900 

H0·~-0 I MENS I ONAL 
CONCENTRATION 
COEFFICIEHT<K) 

.143E-02 

.11££-01 

.585E+o0 

.569E-Ol 

.118£-01 

.177£-01 

.256E-01 

.3,4£-01 

. 9fj9£-t.) 1 

.759£-01 

.860£-01 

.159E+OQ 

.159£+00 

.101£-01 

.302£-01 

.401£-01 

.706£-01 

.117E+OO 

.215£+00 

.212£+00 

.300E+OO 

.331£+00 

.325£+01 

.430£+00 

.111£+00 

.448E+OO 
.429E-o1 
.361E-Ot 
.677E-o2 
.491E-03 
.240E+OO 
.958£-02 

PROTOTYPE 
4.60 

165.00 
5.00 
8.40 

.73 
184.00 

180.0 

DILUTION 
FACTOR 
(C/CO) 

.2oae-o4 

.169E-03 

.SSlE-02 

.827E-03 

.171E-03 

.2S8E-03 

.373E-03 

.573E-03 

.141E-02 

.tl<>E-02 

.125E-02 

.231E-02 

.232E-02 

.147E-03 

.439E-03 

.584E-03 

.103E-02 

.170£-02 

.313E-02 

.308E-02 

.437E-02 

.482E-02 

.472E-01 

.625E-02 

.161E-02 

.,52E-02 
.624E-03 
.525E-03 
.985E-04 
.714E-Q5 
.349E-02 
.139E-03 

PROTOTYPE 
DILUTION 

FACTOR 
.15SE-o5 
.129E-04 
.64SE-o3 
.629E-o4 
.130E-04 
.19,E-04 
.284E-04 
.436E-04 
.107E-03 
.840£-04 
,,52£-04 
.176E-03 
.176E-¢3 
.112E-04 
.334E-04 
.444£-04 
.781E-04 
.130£-03 
.23SE-03 
.235E-03 
.332E-03 
.367£-03 
.35~E-02 
.476E-03 
.12JE-03 
.49,E-03 
.475£-04 
.399E-04 
.750£-(\5 
.543£-06 
.2b5E-o3 
.1 06E-04 



UNIT I 1 J 

VELOCITY (PI/SEC> 
SOURCE STRENGTH <PP"> 
VOLUME FLOY <CU. M/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION RAW 

DATA 
<HY-SEC) 

197 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUH: 13 

LENGTH SCALE: 2000 

HODEL 
.33 

.381E+05 

.263E-05 
.2SOE-02 
. 427E.+OO 

. 79 
.0140 
.0900 

NON-I> I MENS I Ot~AL 
CONCENTRATION 
COEFFICIEHT<K> 

PROTOTYPE 
4.60 

15.52 
1.80 
6 .1 0 

.80 
29.00 
180.0 

DILUTION 
FACTOR 
(C/CO> 

PROTOTYPE 
DILUTION 

FACTOR 



198 

-- UESTYACO PAPER Mill STUDY 

CONCENTRATION DATA FOR RUNl 13 

UNITS 1 1 12 13 lENGTH SCALE~ 2000 

LOCATION DILUTION FACTOR 
1A .708£-05 
1 I .195£-()4 
lD .439£-02 
1U .647£-04 
19 .286£-04 
1E .29Ej£-04 
1G .45SE-04 
1J .576£-04 
1f1 .125£-03 
1P .975£-04 
lS .tlOE-03 
1Y .183£-03 
1\' .183£-03 
1C .236£-()4 
1 T .309£-03 
lH .717£-04 
lK .110£-03 
lH .157£-03 
1Q .263£-03 
1W .347£-03 
12 .377£-03 
1L .747E-03 
1R .14SE-03 
lX .527£-1,)3 
29 .494£-04 
2J .4c)SE-04 
2P .75<>£-05 
2V .543£-06 
2C .274£-03 
2W .106E-C4 



UNITt 11 

VELOCITY (PI/SEC> 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <") 
EXIT YELOCITV (M/SEC> 
DEHSITV RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1E 
1G 
1J 
1M 
1P 
1S 
1\1 
1V 
lC 
1F 
1H 
1K 
1 tl 
1Q 
lT 
1W 
lZ 
1D 
1L 
1R 
IX 
18 
29 
2·J 
2C 
2K 
2Q 

RAid 
DATA 

<MY-SEC> 
1380.3 
581.3 
761. 7 
721.4 
799., 
453.9 
484.5 
155. 1 

1634.3 
1326.5 
1235.8 
1210.7 
2822.5 
2034.5 
954.7 
585.2 
421.4 

205B.2 
1730.1 
2050.b 
10,8.3 
1194.7 
218.9 

86.3 
411 . g 
121 . 4 
29.3 

199 
-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 14 
LENGTH SCALE: 2~00 

HODEL 
.33 

.736E+05 

.224£-04 
.7bOE-02 
.4,4E+OO 

.73 
.0340 
.0900 

NON-l>IMEHSIONAL 
CONCENTRATION 
COEFFICIENT(!<) 

.293£+00 

.122£+00 

.161£+00 

.153£+00 

.169£+00 

.946E-Ot 

.101E+OO 

.306£-01 

. 348£+'00 

. 282E +0() 

.262£+00 

.257£+00 

.603£+00 

.434£+00 

.202£+00 

.123£+00 

.877£-01 

.439£+00 

.368£+00 

.437£+00 

.233£+00 

.254£+0~ 

.426E-01 

.152E-01 

.824£-01 

.224E-01 

.348£-02 

PROTOTYPE 
4.60 

95.68 
3 .16 

12.20 
.63 

68.()0 
180.0 

DILUTION 
FACTOR 
<CICO> 

.246E-02 

.1C.2E-02 

.135E-02 

.128E-02 

.141£-()2 

.793£-03 

.S4SE-03 

.256E-03 

.291E-02 

.236E-02 

.220E-02 

.215£-02 

.505E-02 

.363E-02 

.169E-02 

.1o3E-o2 

.735E-03 

.36SE-o2 

.309£-02 

.366E-o2 

.195E-Q2 

.212E-02 
.357E-03 
.127E-Q3 
.6~1E-03 
. 188E-Q3 
.292E-04 

PROTOTYPE 
DILUTIOt4 

FACTOR 
.188£-03 
.?SJE-04 
.lOJE-03 
.984E-04 
.108£-93 
.608E-04 
.650£-04 
.1 9'E-04 
.22JE-03 
.191£-03 
.168£-03 
. 165£-03 
.387£-03 
.278£-03 
.130£-03 
.788E-04 
.56JE-04 
.282E-03 
.236E-03 
.281£-03 
.149£-03 
.163E-03 
.273E-04 
.373E-05 
.52~E-04 
.144E-Q4 
.224£-05 



UNIT I 12 

VELOCITY <MISEC> 
SOURCE STREHGTH <PPn> 
VOLUME FLOW <CU. H/SEC) 
STACK DIAMETER <M> 
EXIT VELOCITY (M/SEC> 
DENSITY RATIO 
STAC~~ HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1E 
111 
1P 
lV 
1Y 
1C 
1F 
1H 
11< 
1Q 
lT 
1W 
1Z 
10 
ll 
1X 
18 
28 
2J 
2P 
2V 
2C 
2K 
2Q 
2tl 
2Z 

RAW 
DATA 

<MY-SEC) 
'98.7 
888.3 

1111.6 
904.8 
307.3 
747.5 

1408.4 
1441.4 
1633.1 
2121.6 
2143.8 
1560.2 
1466.5 
1465.2 
1445.4 
3125.8 

701. t 
1584.3 
346.4 

26.¢ 
12. 1 

1833.3 
636.9 
150.2 

39.8 
17.0 

200 

-- WESTYACO PAPER HILL STUDY 

CONCENTRATION OATA FGR RUN~ 14 
LENGTH SCALE~ 2000 

MODEl 
.33 

.502E+05 

.389E-04 
1 .OOOE-02 

.4,5E+OO 
.73 

.0920 
.0900 

NON-DIMENSIONAl 
CONCENTRATION 
COEFFICIENT<K> 

.SSOE-01 

.1 08£+00 

.136£+()1) 

.110.£+00 

.366£-01 

.910£-01 

.173E+OO 

.177E+OO 

.200£+00 

.261£+00 

.264£+00 

.191E+OQ 

.190£+00 

.180E+OO 

.177£+00 

.385£+00 

.853£-01 
.1S?E+OO 
.3~9E-01 
.175E-02 
.9,4£-04 
.223E+OQ 
.745E-01 
.165E-Q1 
.340E-o2 
.683E-03 

PROTOTYPE 
4.60 

165.00 
5.00 
8.40 

.73 
184.00 

180.0 

DILUTION 
FACTOR 
( C /CO) 

.124E-02 

.158E-02 

.19SE-02 

.161E-02 

.533£-03 

.132E-02 

.251£-02 

.257E-02 

.292E-o2 

.379E-02 

.383E-02 

.278E-02 

.2£2E-02 

.261E-02 

.258E-02 

.560E-02 

.124E-02 
.272E-v2 
.5SOE-o3 
.255E-t>4 
. 145E-tl5 
.324E-02 
.108E-02 
.241E-03 
.494E-04 
.994E-05 

PROTOTYPE 
DILUTION 

FACTOR 
.941£-04 
.120£-03 
.151£-03 
.122£-03 
.405£-04 
.1()1£-03 
.191£-03 
.19,£-03 
.222£-03 
.289£-03 
.292E-03 
.212£-03 
.199£-03 
.199£-03 
.196£-03 
.42,£-03 
.944£-04 
.2Q7E-03 
.442£-04 
.194E-05 
. 11 ;j£- Q 6 
.247E-03 
.825£-04 
.lSJE-04 
.376E-05 
.757£-06 



UNIT I 13 

VELOCITY (M/SEC> 
SOURCE STRENGTH <PP"> 
VOLUME FLOW <CU. MISEC> 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACt{ HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1E 
1J 
1H 
1P 
1 \' 
lC 
!F 
lK 
1T 
lW 
1 z 
10 
1l 
IR 
1)( 

RAW 
DATA 

<HY-SEC> 
85. 1 

2684.2 
2684.2 
2684.2 
2684.2 
2684.2 
2684.2 
2684.2 
1329.6 
132,.6 

18.2 
2121.6 
14,5.2 

2,.2 
1465.2 

201 

-- WESTVACO PAPER MILL STUDV 

CONCENTRATION DATA FOR RUN~ 14 
LENGTH SCALE: 2000 

HODEl 
.33 

.381E+05 

.263E-05 
.280£-02 
.42?E+OO 

.79 
.0140 
.0,00 

NON-DIMENSIONAL 
CONCEf~TRAT I ON 
COEFFICIENT<K> 

.148E+OO 

.4,0£+01 

.49oE+01 

.4~0E+01 

.490E+01 

.4,0E+01 

.490E+01 

.4CJOE+01 

.242E+01 

.242E+01 

.259E-01 

.387E+01 

.2&?£+01 

.4,0E-01 

.2b?E+01 

PROTOTYPE 
4.60 

15.52 
1.80 
'.1 0 

.so 
28.00 
180.0 

DILUTION 
FACTOR 
<CICO) 

.146E-03 

.482E-02 

.4B2E-o2 

.482E-02 

.482E-02 

.482E-02 

.482E-02 

.482E-02 

.23SE-02 

.23SE-02 

.255E-04 

.381E-02 

.263E-02 

.452E-04 

.263E-02 

PROTOTYPE 
DILUTION 

FACTOR 
.154E-04 
.510£-03 
.Sit.>E-03 
.510£-03 
.510E-03 
.SlOE-03 
.SlOE-03 
.510£-03 
.252E-03 
.252E-03 
.270£-05 
.403E-03 
.27SE-03 
.47,E-03 
.27SE-03 



UNITS 11 

202 

-- WESTVACO PAPER MILL STUDY 

COHCEHTRATION ~ATA FOR RUN: 14 

12 13 

LOCATlOH 
IE 
lG 
!J 
111 
1P 
15 
lY 
lY 
1C 
lF 
1H 
lK 
1N 
lQ 
1T 
lW 
12 
lD 
1L 
lR 
1X 
lB 
28 
2J 
2P 
2Y 
2C 
2K 
2Q 
2W 
22 

LENGTH SCALE: 2000 

~ILUTIOH FACTOR 
.11,£-03 
.S29E-05 
·'49£-04 
.184£-03 
.21,£-03 
.643£-05 
. 129£-03 
.966£-04 
.178£-03 
.264£-03 
.213£-03 
.293£-()J 
.410£-()4 
.319£-03 
.332£-()J 
.247£-03 
.205£-()J 
.271£-03 
.251£-03 
.3~2£-04 
.4?1E-03 
.112E-03 
.210£-(JJ 
.452£-04 
.194£-05 
.110£-06 
.252£-03 
.840£-04 
.t86E-04 
.376£-05 
.757£-06 



UNITt 11 

VELOCITY <MISEC> 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. H/SEC) 
STACK DIAMETER <H> 
EXIT VELOCITY (M/SEC> 
DEnSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1 I 
10 
lU 
18 
lE 
!G 
1 J 
1M 
1P 
1S 
1Y 
1\' 
lC 
lF 
lH 
11< 
lN 
1Q 
lT 
ltd 
12 
10 
ll 
1R 
1X 
28 
2J 
2P 
2Y 
2C 
21< 
2Q 
2W 
2Z 
2\1 

RAU 
DATA 

<M'f'-SEC> 
723.7 
547.2 
446.() 
3G9., 
714.7 
967.2 
776.2 
740., 
918.3 
635.8 
736.8 
249.2 
270.2 
413.3 
636.2 

1023.1 
1245.8 
1176.8 
996.3 
aa1. a 
625.3 
617.9 
710.2 

1134.2 
lJ64.5 
75~.1 
571.7 
183.3 

23.8 
882.9 
630.0 
276.4 

66.7 
16.4 
63.0 

203 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 15 
LEHGTH SCALE: 2000 

MODEL 
.33 

.736E+()5 

.224E-04 
.760E-o2 
.4'34E+OO 

.73 
.0340 
.~901J 

HON-DIMENSIONRL 
CONCENTRATION 
COEFFICIENT<K> 

.147E+¢0 

.11<,E+OO 

.8';5E-01 

.73?E-01 

.145E+OO 

. 197E +0•' 

.158E+OO 

.150E+(H) 

.l87E+OO 

.129E+OO 

.150E+OO 

.438E-01 

.532£-01 

.B27E-01 

.129£+00 

.20~E+Ot~ 

.255E+OO 

.241E+OO 

.203E+OO 

.lSOE+oO 

.127E+O() 

.125£+()() 

.144E+OO 

.232E+OO 

.2J8E+OO 
.154E+OO 
.115E+OO 
.352£-01 
.224E-02 
.lSOE+OO 
.128E+OO 
.544E-01 
.111E-01 
.718E-03 
.103£-ot 

PROTOTYPE 
4.60 

~5.68 
3 .16 

12. 2 1) 

.63 
6S.OO 
180.(\ 

DILUTION 
FACTOR 
(C/CO> 

.123E-02 

. '325E-03 

.750E-03 

.61SE-03 

.122E-02 

.165E-02 

.132E-02 

.126E-02 

.157E-02 

.10SE-02 

.125E-02 

.409E-03 

.445E-03 

.693E-03 

.10SE-02 

.175E-02 

.214E-02 

.2o2e-o2 

.170E-02 

.lSOE-02 

.106E-02 

.105E-02 

.121E-02 

.194E-02 

.199E-02 
.129E-02 
.968E-03 
.295E-03 
.188E-04 
.151E-02 
.107E-02 
.456E-03 
.930E-04 
.t:.02E-05 
.867E-04 

PROTOTYPE 
DILLITION 

FACTOR 
.,4JE-04 
. 7•,9E-04 
.574£-04 
.47JE-04 
.~31E-04 
.127E-03 
.lOlE-03 
.965E-04 
. 12•)E -03 
.826E-04 
.96t.)E-04 
.313E-04 
.341E-04 
.531E-04 
.827E-04 
.134E-03 
.164E-03 
.154E-03 
. 13(JE-03 
.115E-03 
.812E-04 
.SOJE-04 
.~25E-04 
. 149E-03 
.153E-03 
.990£-04 
.741£-04 
.226E-04 
.144£-05 
.115E-03 
.819£-04 
.350E-04 
.712E-05 
.461£-06 
.664E-05 



UNIT I 12 

VELOCITY <MISEC> 
SOURCE STRENGTH <PPM> 
YOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC> 
DEHSITV RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1A 
1 I 
10 
1U 
18 
1£ 
lG 
lJ 
1M 
lP 
lS 
1Y 
1\' 
lC 
lF 
1H 
lK 
1H 
1Q 
1T 
1W 
1Z 
10 
IL 
1R 
1X 
28 
2J 
2P 
2V 
2C 
21( 
2Q 
2W 
2Z 
2Y 

RAY 
DATA 

<MY-SEC> 
2'33.4 
636.3 
908.5 
978., 
1 06 . 1 
1,3.7 
469.0 
5,7.6 

1081.9 
1437.3 
1542.2 
1522.9 
988.6 

89.3 
191. 3 
260.3 
499.4 
914.8 

1312.4 
1949,, 
2234.7 
2047.4 
''60.3 
463.1 

1:521.3 
2520.6 
1359.2 
1156.4 
670.0 

92.8 
1486.5 
1396. t 
1002.2 
333., 

89.3 
309.3 

204 

-- YESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN; 15 
LENGTH SCALE: 2000 

MODEL 
.33 

.502E+05 

.38t;E-04 
l.OOOE-02 

.4<35E+OO 
.73 

.0~20 
.0900 

NOt~ ·D I MENS I OHAL 
CONCE t4 TRAT I ON 
COEFFICIENT<K> 

.336£-01 

.744E-01 

.i07E+OO 

.115E+O() 

.113£-01 

.182£-01 

.545E-01 

.662£-01 

.127£+00 

. 1 70£ +00 

. 1 82£ +00 

.lSOE+OO 

.116£+00 

.929£-02 

.214E-01 

.296E-01 

.SSlE-01 

.108E+OO 

.179E+OO 

.231E+OO 

.265E+OO 

.242E+OO 

.232£+00 

.SJSE-01 

.180E+OO 

.299E+OO 

.160E+OO 

.136E+OO 

.7S4E-Ol 

.852E-02 

.176E+OO 

.165£+00 

.118E+OO 

.384£-01 

.929E-02 
.355E-01 

PROTOTYPE 
4.60 

165.00 
5.00 
8.40 

.73 
184.00 

180.0 

DILUTION 
FACTOR 
<ClCO> 

.489E-03 

.lOSE-02 

.155E-02 

.168E-02 

.164E-03 

.264E-03 

. 793E·-Q3 

.963E-03 

.185E-02 

.247E-02 

.265E-02 

.262E-02 

.169E-02 

.13SE-03 

.312E-03 

.431E-03 

.S45E-03 

.156E-02 

.260E-02 

.J36E-02 

.385E-02 

.353£-02 

.338E-02 

.783E-03 

.262E-02 

.435E-02 

.233E-02 

.1,8E-02 

.114E-Q2 

.124E-03 

.255E-02 

.240E-02 

.172E-02 

.55BE-03 

.135£-()3 
.516E-03 

PROTOTYPE 
DILUTION 

FACTOR 
.372E-04 
.S24E-04 
.11SE-03 
.12SE-03 
.125E-04 
.201E-04 
.60JE-04 
.733E-04 
.141£-03 
.1 OSE-03 
.202£-03 
.l99E-03 
.12~E-03 
.lOJE-04 
.237£-04 
.32SE-04 
.64JE-04 
.119£-03 
.19SE-03 
.255E-03 
.29JE-03 
.26SE-03 
.2~7E-03 
.59,E-04 
.19,E-03 
.331E-Ca3 
.1 7SE-03 
.151E-03 
.86SE-04 
.94JE-05 
.194£-03 
.lSJE-03 
.131E-03 
.425E-04 
.lOJE-04 
.39JE-04 



UNIT I 13 

VELOCITY <MISEC> 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC> 
STRCK DIAMETER <M> 
EXIT VELOCITY (MISEC> 
DEHSITV RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

205 

-- WESTVACO PAPER HILL STUOV 

COHCEHTR~TION DATA FOR RUN: 15 

MODEL 
.33 

.381E+05 

.263E-05 
.2SOE-02 
.427E+OO 

.79 
.0140 
.0900 

LENGTH SCALE: 2000 

PROTOTYPE 
4.60 

15.52 
1 . a o 
6. 10 

.80 
28.00 
190.0 



UNITS 11 

206 

-- YESTVACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN: 15 

12 13 LEHGTH SC~LE: 2000 

LOCATION 
lA 
1 I 
10 
1U 
18 
1E 
lG 
lJ 
1" 1P 
15 
1\1 
lV 
1C 
1F 
1H 
lK 
1N 
lQ 
1T 
1W 
1Z 
1D 
1L 
lR 
1X 
;!tj 

2J 
2P 
2V 
2C 
2K 
2Q 
2W 
2Z 
2Y 

DILUTION FACTOR 
.372£-04 
.~24£-04 
.126E-03 
.134£-03 
.175£-04 
.JOOE-04 
.737£-04 
.841£-04 
.151£-03 
.2()1£-()3 
.211£-03 
.209£-03 
.132£-03 
.139£-04 
.2'33£-04 
.416£-04 
.785£-04 
.136£-()3 
.214£-()3 
.269£-03 
.305£-03 
.277E-03 
.265E-03 
.G94E-04 
.215£-03 
.347£-()3 
.188£-03 
.159£-03 
.S~2E-04 
.958£-05 
.207£-03 
.191£-(13 
.134£-03 
.432£-04 
. tOJE-04 
.4ooE-o4 



UNIT t 11 

VELOCITY <MISEC> 
SOURCE STRENGTH <PPM> 
YOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <M> 
EXIT YELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

lA 
1 I 
10 
1U 
1 B 
lE 
1G 
1 J 
1M 
1P 
15 
1V 
lY 
1C 
lF 
1H 
1N 
1Q 
1 T 
1W 
lZ 
1D 
1l 
1R 
1X 
29 
2J 
2\1 
2Y 
2C 
21< 
2Q 
2W 
2Z 
2E 
2G 
2tt 
2S 
38 
3J 
3P 
3Y 
3C 
3K 
3Q 
3W 
3Z 
4C 
4K 

RAY 
DATA 

<MY-SEC> 
20.8 
63., 

155.1 
164.4 
57.4 
74.4 
77.0 

142., 
13,.0 
136., 

14.8 
252.8 
270. 1 

77.9 
155.2 
1b4.3 
229.7 
390.0 
305., 

73.3 
334. 1 
304.7 
254.7 
314.8 
444.5 
485.5 
430.1 
296.7 
224.3 
4,3.3 
454.4 
466.5 
368.7 
4(15.3 
375.2 
443.7 
339.2 
363.9 

41 . g 
28.9 
28.1 
16.b 
38.0 
35.3 
27. t 
17., 
19. 1 
16.3 
16. 3 

207 

WESTYACO PAPER "ILL STUDY 

CONCENTRATION DATA FOR RUN: 16 
LENGTH SCALE: 2000 

MODEl 
.33 

.736£+05 

.224£-04 
.?&OE-02 
.4~4E+OO 

.73 
.0340 

.09()(} 

NOH-I>IMENSIONAL 
CONCENTRATION 
COEFFICIEHT<K> 

.161£-02 

.105E-01 

.2~4E-01 

.313£-01 

.918·E-02 

.127£-01 

.1J2E-(J1 

.2~8£-01 

.260£-01 

.256E-<\1 

.378E-v3 

.496£-01 

.531£-01 

.134E-01 

.294£-01 

.313£-01 

.448£-01 

.779£-01 

.605£-01 

.125£-01 

.6b4E-01 

.603£-01 

.49~£-01 

.624£-01 

.892E-Ol 

.976£-01 

.862£-01 

.586£-01 

.437£-01 

.931£-01 

.912£-01 

.937E-01 

.735£-01 

.811£-01 

.74,£-01 

.S~OE-01 

.674£-01 

.725E-01 
.597£-02 
.329£-02 
.312£-02 
.743E-03 
.518E-02 
.4,2£-02 
.292£-02 
.954E-03 
.126E-02 
. 684E -·o J 
.6,1£-03 

PROTOTYPE 
4.60 

95.68 
3 .1' 

12.20 
. 63 

68.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

.135E-04 

.876£-04 

.246£-03 

.262E-03 

.770E-04 

.106£-()3 

.lllE-03 

.22SE-03 

.218£-03 

.214£-()3 

.317E-05 

.415E-03 

.445E-03 

.112£-03 

.246£-03 

.262£-()3 

.375£-03 

. .;53E-03 

.507E-03 

.104E-03 

.556E-03 

.505E-03 

.419£-03 

.523E-03 

.747E-Q3 

.818£-03 

.723E-03 

.491E-03 

.366£-03 

.7SOE-03 

.764E-03 

.786E-03 

.616£-03 

.679E-03 

.627E-03 

.746E-03 

.565£-03 

.6o8E-03 
.501£-04 
.276E-04 
.262£-04 
,,23£-()5 
.434E-04 
.JB?E-04 
.245£-04 
.799E-05 
.106E-04 
.573£-()5 
.57~E-05 

PROTOTYPE 
DILUTION 

FACTOR 
.103E-05 
.671£-05 
.18';£-()4 
.201£-04 
.530£-05 
.StSE-05 
.850£-05 
.172E-04 
.167£-04 
.164£-04 
.243£-06 
.318E-04 
. 341£-0.4 
.S62E-05 
.tsg£-04 
.201£-04 
.287E-04 
.50()£-04 
.388£-04 
.SOOE-05 
.42,E-04 
.387£-04 
.321£-04 
.400£-04 
.573E-04 
.627£-04 
.55JE-04 
.376E-04 
. 28(l£-04 
.597E-04 
.58bE-04 
.602E-04 
.472E-04 
.521£-04 
.481£-04 
.571£-04 
.433£-04 
.466£-04 
.384E-05 
.211£-05 
.200£-05 
. 4 77E-06 
.333E-05 
.297£-05 
.lSSE-05 
.612£-06 
.soae-o& 
.43\jJ:.-Qb 
.443E-Oi 



UNIT I 12 

YELOC I TV ( M/SEC > 
SOURCE STRENGTH <PPM> 
YOLUME FLOW <CU. "/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1 I 
10 
1U 
19 
1E 
1G 
lJ 
111 
1P 
1S 
1Y 
1\' 
1C 
1F 
1H 
tN 
lQ 
1T 
lW 
1Z 
!D 
1L 
1R 
IX 

28 
2J 
2\1 
2Y 
2C 
21< 
2Q 
2W 
2Z 
2E 
2G 
2M 
2S 
38 
3J 
JP 
3Y 
3Y 
3C 
31< 
3Q 
3W 
3Z 
48 
4J 
4P 
4Y 
4C 
4K 

RAW 
DATA 

< HY-SEC > 
41.5 

159.3 
249.3 

26.5 
56.2 
42. 1 

138., 
1 JS. 1 
200., 

21.2 
395.5 
45?.5 

63. 1 
138.7 
143. 1 
334., 
54'·' 545.3 
130.3 
675.3 
604.0 
353.1 
505.4 
b63.4 
730.0 

'''·' 730.0 
660.6 
107.0 
698.7 
870.5 
745. 1 
816.9 
,,5.4 
776.8 
672., 
7,8.3 
,7.8 
,0.3 
57.0 
22.0 
19.4 
78.7 
70.2 
57.5 
46.5 
49., 
21.2 
15.3 
16. 1 
11 . ' 22.8 
23.2 

208 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 16 

LENGTH SC~LE} 2000 

MODEL 
.33 

.502£+05 

.38,E-04 
1.000£-02 
.4~5E+OO 

.73 
.0~20 

.0900 

tiOH-DIMEHSIOHAl 
COHCE~4TRAT l ON 
COEFFICIEHT<K> 

.359E-02 

.176E-01 

.2S3E-01 

.tS1E-o2 

.535E-02 

.3G7E-o2 

.152E-01 

.147£-01 

.22SE-01 

.118£-02 

.457E-01 

.531£-01 

.617E-02 

.t52E-01 

.157E-01 

.385£-01 

.641£-01 

.636£-01 

.142E-01 

.791E-ot 

.706£-01 

.407E-01 

.588E-01 

.776£-01 
.856£-01 
.816£-01 
.856£-01 
.773£-01 
.828£-01 
.818£-01 
.1 02£+0() 
.874£-01 
.959£-01 
.779E-Ot 
.911£-01 
.787£-01 
.901£-01 
.673£-02 
.584E-02 
.544E-02 
.128E-02 
.966E-03 
.SOJE-02 
.701E-02 
.550£-02 
.419.E-02 
.456E-02 
.118£-02 
.479£-03 
.575£-03 
.405£-04 
.137E-02 
.142£-02 

PROTOTYPE 
4.60 

165.00 
5.00 
8.40 

. 73 
184.00 

180.0 

DILUTION 
FACTOR 
( C/CO > 

.522£-04 

.256£-03 

. 412E-()J 

.263E-04 

.777E-04 

.533E-04 

.221E-03 

.:214E-03 

.328E-03 

.172E-04 

.665E-03 

.773E-03 

.S~?E-04 

.221E-03 

.228E-03 

.560£-03 

.~32E-03 

.925E-03 

.206E-03 

.115E-02 

.103£-02 

.5~2E-03 

.856E-03 

.113£-02 
.124£-02 
.119£-02 
.124£-()2 
.112E-02 
.120E-02 
.119E-02 
.149E-02 
.127£-02 
.140E-<>2 
.113E-02 
.133E-02 
.115E-02 
.131E-02 
.979£-04 
.84CJE-04 
.7~2£-04 
.186E-04 
.140E-04 
.117E-03 
.102£-03 
.SOOE-04 
.,OCJE-04 
.663E-04 
. 172E-04 
.697£-05 
.837E-05 
.589E-06 
. 1~9E-04 
.207£-04 

PROTOTYPE 
DILLITIOH 

FACTOR 
.39SE-05 
.195E-04 
.314E-04 
.200E-05 
.592E-05 
.406E-o5 
.16SE-04 
.163E-o4 
.25QE-04 
.131E-05 
.506E-04 
.SSSE-04 
.68JE-05 
. 16SE-04 
. 1 74E-04 
.426E-04 
.710E-04 
.704E-04 
.157E-04 
.875£-04 
.781E-04 
.451E-04 
.651E-04 
.S,OE-04 
.947E-04 
.~04E-04 
.947£-04 
.85l.E-04 
.917E-04 
.~O~E-04 
.11JE-03 
.967E-04 
.1 06E-03 
.862£-04 
.101£-03 
.872E-04 
.998E-04 
.74se..:os 
.646E-05 
.60JE-¢5 
.142E-05 
.107E-05 
.889E-05 
.777E-05 
.609E-05 
.464E-05 
.SOSE-05 

.131E-05 

.531E-06 

.637£-06 

.44SE-07 

.15.2E-05 

.15SE-05 



UNIT t 13 

VELOCITV <MISEC> 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. H/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY (M/SEC) 
DENSITY RATIO 
STACK HEIGHT 
REFEREtiCE HEIGHT 

LOCATION 

1A 
1 I 
10 
1U 
1E 
1G 
1J 
1M 
1P 
1\1 
1Y 
1C 
1F 
1H 
1H 
1Q 
1Z 
1[) 
1L 
1R 
1X 
2C 
2K 
2W 
2Z 
2S 

RAW 
DATA 

<HV-SEC> 
8.8 
8.8 
8.8 
8.8 
8.8 
s.s 
7.5 
6.2 
8. 1 

11 . 7 
13., 
6.9 

15.7 
12.7 
13.7 
18.b 
12.7 
11 . J 
13., 
16. 1 
20.7 
8.8 
8.8 
s.a 
B.S 
8.8 

209 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 16 
LENGTH SCALE~ 2000 

HODEL 
.33 

.381E+05 

.263E-05 
.2SOE-02 
.427£+00 

.79 
.0140 

.0900 

tiOt~-0 I MENS I OttAL 
CONCENTRATION 
COEFFICIEHT<K> 

.S17E-02 

.817E-02 

.S17E-02 

.Sl?E-02 

.817£-02 

.817E-02 

.581E-02 

.361E-02 

.694£-02 

.133E-01 

.165E-Ot 

.486E-02 

.203£-01 

.150E-01 

.t,BE-01 

.254E-01 

.150£-01 

.126E-01 

.1G6E-01 

.210E-01 

.291£-01 

.817E-02 

.917£-02 

.817E-02 

.B17E-02 

.817E-02 

PROTOTYPE 
4.60 

15.52 
1.80 
6. 10 

.80 
29.00 
180.0 

DILUTION 
FACTOR 
(C/CO> 

.aoJE-os 

.S03E-05 

.SoJE-05 

.SOJE-05 

.803E-05 

.803E-05 

.571E-OS 

.356E-05 

.673E-OS 

.130E-04 

.162E-04 

.478E-05 

.200E-04 

.147E-04 

.165E-04 

.250E-04 

.147E-04 

.124E-04 

.163E-04 

.207E-04 

.287E-o4 

.803E-Q!) 

.903E-05 

.803E-05 

.So3E-05 

.S03E-o5 

PROTOTYPE 
DILUTION 

FACTOR 
.ssoE-o6 
.850E-06 
.ssoE-o6 
.850£-06 
.SSrj£-06 
.SSOE-06 
.605£-06 
.376E-06 
.713E-06 
.1 Jse-·os 
. 1 72E-05 
.SOGE-06 
.211E-05 
.156E-05 
.1 75E-~5 
.264E-05 
. 156E-05 
.131E-05 
.1 73£-05 
.219E-05 
.303£-(>5 
.tc~v~:.-v_, 

.SSOE-06 

.850E-~6 

.SSOE-06 

.85(1£-06 



210 

-- WESTVACO PAPER MILL STUDV 

CONCENTRATION DATA FOR RUN: 16 

UNITS 1 1 12 13 LENGTH SCALE~ 2000 

lOCATION DILUTION FACTOR 
1A .199£-06 
1 I .478£-05 
10 .216£-04 
1U .336£-04 
18 .262£-05 
1E .687£-05 
lG .505£-05 
lJ .187£-04 
ltt .181£-04 
1P .268£-(14 
lS .134£-05 
1Y .542£-04 
lY .i26E-04 
!C .779£-(JS 
1F .190£-04 
1H .197£-04 
lN .459£-04 
1Q .765£-04 
lT .745£-04 
1·W .165£-04 
lZ .922E-04 
lD .824£-04 
1L .486£-04 
1R .696£-04 
1X .923£-04 

29 .101£-03 
2J .962£-04 
2Y .987£-04 
2Y .SSbE-04 
2C .981£-04 
2K .969£-04 
2Q .120£-03 
2W .102£-03 
2Z .112£-03 
2E .913£-04 
2C .107£-03 
211 .918E-04 
2S .105£-03 
38 .tts~t.-0:) 

3J .6£9£-05 
3P -'24E-05 
3Y .147£-()5 
3Y .107E-05 
3C .924£-(15 
3K .SOSE-05 
3Q ,,29£-05 
JW .470E-05 
3Z .513£-05 
48 .131£-05 
4J .531£-06 
4P .b37E-06 
4Y .44SE-07 
4C .15b£-OS 
41< .162£-05 



UNIT I 1 

VELO(: I T(t ( M/SEC > 
SOURCE STRENGTH <PPM> 
VOLUME FLOW CCU. M/SEC) 
STACK DIAMETER <M> 
EXIT VELOCITY CM/SEC) 
PENSITY RATIO 
STACK HEIGHT 
REFEF.~ENCE HEl CHT 

LOC:AT I Otj 

iA 
1 I 
10 
1U 
18 
1 E 
1G 
1 J 
1M 
1 p 
iS 
1Y 
1 y 
lC 
1F 
lH 
1t: 
1N 
1Q 
l T 
1LJ 
12 
1D 
ll 
1R 
lX 
2A 
21 
20 
2U 
29 
2J 
2P 
2Y 
2"1 
2K 
2Q 
2W 
2Z 

RAW 
DATA 

<MY-SEC) 
156.7 
728.2 
219.2 
224.9 
388.7 
394.8 
432.7 

1078.0 
1064.4 
17b8.7 
1972.9 
1622.3 
359.1 
276.8 
364.3 
784.9 
77?.0 
948.7 

3886.3 
4222.5 
3366.5 
3222.<J 

117. g 
1600.9 
29<>1.? 
5445.5 

38.8 
26.3 
25.3 
40.4 

628., 
3~.0 
32.0 
38.9 
26.9 

1547.3 
33.5 
44.9 
53.6 

211 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 17 
LENGTH SCALE: 2000 

MOOEL 
.33 

.736E+05 

.189E-04 
.600E-02 
.66BE+¢0 

.73 
.030() 

.0900 

tiCH-1> I MEtiS I OttAl 
COHCE ~~TRAT I ON 
C 0 E F F I C lENT ( K ) 

.366E-o1 

.182E+OO 

.525E-01 

.540E-01 

.St56E-01 

.~72E-01 

.1 u?E+Ot) 

.271E+OO 

.267E+OJ) 

.446E+O'' 

.4'38E+OO 

.40~E+OO 

.SSlE-01 

.672E-01 

.894E-01 

.196E+0') 

.i94E+oo 

.238E+OO 

.9S5E+OO 

.107£+01 

.852E+O•) 

.8l6E+OO 

.268E-01 

.404E+OO 

.?34E+Oc) 

.138£+01 

.668£-02 

.3S1E-02 

.326£-02 

.710E-02 

.157£+00 

.674£-02 

.4,5E-02 

.67oE-02 

.366£-02 

.390E+OO 

.533£-02 

.822£-02 

.105E-01 

PROTOTYPE 
3.bQ 

63.80 
2.58 

12.2\) 
.79 

60.00 
180.0 

DILUTION 
FACTOR 
( C /CO) 

.259E-03 

. 129E-02 

.372E-03 

.382E-03 

.676E-03 

.687E-03 

.755E-03 

.l,lE-02 

.18'3E-02 

.316E-02 

.352E-02 

.289E-02 

.623E-03 

.475E-03 

.632E-(13 

. 13~E-()2 

. 137E-02 

.168E-02 

.696E-02 

.757E-02 

.603E-02 

.5?7E-02 

.tS~E-03 

.285E-02 

. 519fi-(J2 

.976E-02 

.472E-04 

.248E-04 

.230E-04 

.502E-04 

.111E-02 

.476E-04 

.350£-04 

.4?4E-04 

.259E-04 

.276E-02 

.377E-04 

.582E-04 

.739E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.200E-04 
.~95E-04 
.2B7E-04 
.295E-04 
.523E-04 
.532E-¢4 
.594E-o4 
.14SE-03 
.146E-03 
.244E-03 
.273E-03 
.224E-03 
.482E-04 
.36?E-04 
.489£-04 
.lO?E-03 
.1o&E-o3 
.13vE-03 
.53,E-03 
.585E-03 
.466E-03 
.446E-03 
.147E-o4 
.221E-03 
.402E-63 
.755E-03 
.365£-05 
.192E-Ct5 
.17SE-05 
.388E-05 
.856E-04 
.368£-05 
.271£-05 
.36,E-o5 
.200E-05 
.213E-03 
.291£-05 
.45(l£-05 
.572£-05 



UNIT I 3 

VELOCIT'l (11/SEC> 
SOURCE STRENGTH <PPM> 
VOLUME FlOW <CU. M/SEC) 
STACK DIAMETER <M) 
EXIT VELOCITY (M/SEC> 
DEUSITV RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
lU 
18 
lE 
lG 
1 J 
111 
lP 
1S 
lY 
1Y 
lC 
lf 
1H 
1K 
1 N 
1Q 
1 T 
iW 
lZ 
10 
ll 
1R 
lX 
2A 
2! 
20 
2U 
28 
2J 
2P 
2Y 
2Y 
2C 
2K 
2Q 
2W 
2Z 

RAW 
DATA 

<MY-SEC> 
84.0 

460. t 
149.4 
147.7 
293.1 
698.2 
670., 

126,.3 
877.1 

1446.3 
1657., 
1536.5 
159.1 
380.5 
b84.8 

1245.4 
1247.3 

77f:J.3 
3211 . 4 
3312.7 
2587.4 
2512.6 

29., 
22"2.4 
33\15.8 
4409.3 

28.3 
22.7 
22.3 
25.5 

54:5.0 
36.3 
24.3 
25.5 
22.8 

692.3 
1293.5 

24.4 
30.5 
32.9 

212 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 17 

LENGTH SCALE: 2¢00 

MODEl 
.33 

• l38E+Q6 
. l78E-()4 

.4•10E-02 

.142E+<l1 
.39 

.0260 
.090y 

HOH-f>JfiEHSlOHAl 
CONCENTRATlOH 
COEFFlCIEttT<K) 

.213E-01 

.123E+OO 

.3a~E-ot 

.38SE-v1 

.77?E-01 

.187E+OO 

.180E+OQ 

.34lE+Ov 

.235E+o0 

.389E+OO 

.446E+OO 

.413E+(n' 

.415E-Ot 

.lOlE+O~ 

.183E+oo 

.335E+OO 

.335E+¢() 

.2¢~E+OQ 

.865E+vO 

.893E+OO 

.697£+00 

.677E+OO 

.665£-02 

.593E+OO 

.891E+OO 

.11,E+Ot 

.624E-02 

.471£-02 

.460£-02 

.547£-02 

.146E+OO 

.837£-4)2 

.515£-()2 

.548E-02 

.473£-02 

.195£+00 

.348£+00 

.516E-02 

.E.SlE-02 

.746£-02 

PROTOTYPE 
3.60 

9(J.S0 
2. 2t) 

23.89 
.69 

52.00 
18~.0 

DILUTION 
FACTOR 
<CICO) 

.142E-03 

.817E-03 

.259E-03 

.256E-03 

.517E-03 

.125E-02 

.120E-02 

.227E-02 

. 157E-o2 

.259E-02 

.297E-02 

.275E-02 

.276£-03 

. 674E-(J3 

. 122E-02 

.223E-02 

.223E-02 

. t 3'3E-02 

.576E-02 

.594E-02 

.464E-02 

.451E-02 

.443E-04 

.3~5E-Q2 

.5~3E-02 

.7~1E-02 
.415E-04 
.313£-04 
.306E-04 
.364E-04 
.970E-03 
.557E-04 
.343E-04 
.36SE-04 
.315E-04 
.123E-02 
.232E-02 
.344E-04 
.453E-04 
.497E-04 

PROTOTYPE 
DlLUTlOH 

FACTOR 
.165£-04 
.~5t.E-04 
. 3•.)3E-0-1 
.29':)£-04 
.605E-04 
.146E-03 
.14¢£-03 
.266E-03 
.1S3E-{'3 
.303E-03 
.347E-03 
.322E-03 
.323E-¢4 
.783£-04 
.143E-¢3 
.261E-03 
.26iE-¢3 
.l63E-¢3 
.674E-o3 
.695E-03 
.542E-03 
.527E-03 
.518£-¢5 
.462E-03 
.693£-03 
.~25E-03 
.485£-05 
.36,£-05 
.35SE-05 
.42,E-05 
.113£-03 
.652£-05 
.401E-05 
.427E-os 
.36SE-05 
.144£-03 
.271E-03 
.402E-OS 
.530£-05 
.satE-os 



UNIT t 4 

YELOCI T't < M/SEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. H/SEC> 
STACK Dl~METER <N) 
EXlT VELOCITY CM/SEC) 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1A 
1 I 
10 
1U 
18 
1E 
1G 
1 J 
1M 
1P 
1S 
1\1 
lY 
1C 
1F 
1H 
lK 
lN 
1Q 
1 T 
lt...t 
lZ 
10 
ll 
1R 
lX 
2A 
2U 
28 
2J 
2P 
2V 
2V 
2K 
2Q 
2W 
2Z 

RAM 
DATA 

<HY-SEC) 
1 00 . 1 
691 .a 
191 . a 
207.9 
265.8 
382.5 
479.CJ 

1300.8 
1412.7 
2585.0 
2'88.4 
2552.7 

463.6 
545. 1 
801.7 

1087.3 
1066.3 
14 62. t 
5664.1 
6518.7 
5502.4 
5149.3 
357.6 

2843.3 
4174.5 
8116.7 

31.4 
61.2 

986.1 
41.0 
24.7 
38.1 
13., 

2282.9 
35. t 
~8.7 
85.2 

213 

-- UESTVACO PAPER MILL STUDY 

CONCENTRATION t>ATA FOP. RUH.~ 1? 

LENGTH SCtlLE; 2000 

MODEl 
.33 

.502E+05 

.326E-04 
.740E-02 
.758E+OO 

. 61 
.0320 

.0900 

NOH-t>IHENSIOHAL 
CCt~CEt~TRAT I Ot~ 
COEFFICIENT<K> 

.i32E-01 

.~a9E-ot 

.267E-Ol 

.290E-01 

.376E-01 

.S48E-Ot 

.6,1E-Ol 

. 19~£ +()(.) 

.207E+OO 

.379E+OO 

.43,E+OQ 

.375E+OO 

.667E-01 

.79?E-01 

.117£+00 

.159£+00 

. 156E +0() 

.214£+00 

.833E+OO 

.959E+Oo 

.809E+O() 

.757£+00 

.511E-Ol 

.417E+OO 

.614£+00 

.119E+Ot 

.303E-02 

.742£-02 

.144E+OO 

.444£-02 

.203£-02 

.401£-02 

.394£-03 

.335E+OO 

.357E-02 

.704E-02 

.109£-01 

PROTOTYPE 
3.60 

108.60 
3.12 

14.20 
.68 

64.00 
!80.0 

DILUTION 
FACTOR 
(C/CO> 

. 160£-()3 

.121E-02 

.325E-03 

. 354E-t.>3 

.458E-03 

.669£-03 

.843E-03 

.232E-02 

.252E-02 

.463E-o2 

.535E-02 

.457E-02 

.814E-03 

.960E-03 

.142E-02 

.193E-02 

.l,OE-()2 

.261E-02 

.102E-01 

.ti7E-ot 
_g87E-02 
.923£-02 
.623E-¢3 
.5o9E-o2 
.748E-02 
.146E-o1 
.369£-04 
.905E-04 
. 175E-02 
.542E-04 
.247E-04 
.489£-04 
.481E-o5 
.408E-02 
.436E-04 
.85,E-04 
.133E-03 

PROTOTYPE 
D l L U T 1 Ot~ 

FACTOR 
.122£-04 
. 920£-(•4 
.248E-04 
.27uE-04 
.35uE-o4 
.510E-04 
.643E-Q4 
.177£-(13 
.192E-CJ3 
. 353E-C•3 
.40~£-03 
.349£-03 
.621E-04 
.733E-04 
.lOSE-03 
.14SE-03 
.145E-03 
.199£-03 
.776E-03 
.893E-03 
.75JE-03 
.705£-03 
.476E-04 
.3&9E-o3 
.571E-03 
.lllE-02 
. 282E-05 
.691£-05 
.134£-03 
.414£-05 
.1 89E-05 
.373E-Q5 
.367E-06 
.312£-03 
.333E-05 
.6~,E-05 
.102£-04 



UNIT I ' 

YELOC I TY < M/SEC > 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. "/SEC> 
STACK DIAMETER <M> 
EXIT VELOClTY <MISEC) 
DEHS!TY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

lA 
1 I 
lU 
19 
lE 
1G 
lJ 
111 
1P 
IS 
1Y 
1C 
lF 
IH 
lK 
1H 
lQ 
lT 

1 ~· 1Z 
10 
ll 
lR 
1X 
2A 
2I 
2U 
2P 
2Y 
2C 
2K 
2Q 
2Z 

RAY 
DATA 

<MY-SEC) 
279.5 

38.8 
22.5 

392.4 
203.7 
151 . t,) 

38. 1 
50.3 
51.4 
52.7 
7.2 

8<16.5 
828.4 
690.1 
63,.6 

68.8 
145.3 
89.4 
23.9 
35.2 
18.3 

657.5 
343.2 

38.5 
5.9 
4.2 

12.8 
5.43 

10.0 
11 . ' 16.2 
5.9 
6.5 

214 

-- UESTVACO PAPER MilL STUDY 

CONCENTRATION DATA FOR RUN: 1? 

LEHGTH SCAlE: 2000 

MODEL 
.33 

.381E+05 

.562E-05 
.3S~E-o2 
.49£E+OO 

. 7~ 
.0140 

.0900 

NOH-D I HENS 1 OJHll 
COHCEt4TRAT I ON 
COEFFICIENT<K) 

.235E+OQ 

.297E-ot 

.157E-Ol 

.332E+OO 

.171E+OO 

.12£E+OO 

.291E-01 

.396E-ot 

.405E-Ol 

.416£-ot 

.268E-02 

.686£+00 

.705E+OO 

.5?8E+Oo 

.543E+OO 

.5,3£-01 

.121E+OO 

.?JOE-01 

.170E-01 

.266E-01 

.122£-01 

.559E+OO 

.2CJOE+OO 

.295E-ot 

.159£-~2 

.1 ()8£-03 

.747£-02 

.160£-02 

.506£-02 

.675£-02 

.104£-01 

.158£-02 

.~14£-02 

PROTOTYPE 
3.60 

15.52 
1. 80 
6 .l 0 

.90 
29.00 
190.0 

DILUTION 
FACTOR 
~~C/CO) 

.495E-03 

.624E-04 

.331E-04 

.698E-o3 

.359E-03 

.264E-03 

.612E-04 

.832E-04 

.852E-04 

.S?SE-04 

.563E-05 

.144E-02 

.148£-02 

.121e-o2 

.1146-02 

.1l6E-03 

.254E-03 

.l53E-03 

.35SE-04 

.560E-04 

.257E.;..04 

.117E-02 

.610E-03 

.620E-04 

.333E-05 

.227E-06 

.157£-04 

.337E-05 

.10GE-04 

.142E-04 

.218E-04 

.333E-05 

.451E-os 

PROTOTYPE 
DILUTION 

FACTOR 
.313E-04 
.395E-05 
.210E-05 
.442E-04 
.227E-v4 
.167E-04 
.387E-05 
.527£-05 
.53<3E-Q5 
.554E-os 
.356E-06 
.913E-04 
.93SE-04 
.769E-o4 
.72JE-04 
.736E-03 
.161E-04 
.971E-05 
.22GE-v5 
.354E-¢5 
.16JE-05 
.743E-04 
.3S6E-04 
.392E-o5 
.212E-06 
.143E-07 
.995E-o6 
.21JE-06 
.674£-06 
.8CJ9E-Q6 
.138E-oS 
.211E-06 
.285£-06 



UNITS 

215 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 17 
3 4 G LEHGTH SCALE: 2000 

LOCATlOtJ 
1A 
l I 
10 
1U 
lB 
1E 
lC 
1J 
1M 
lP 
lS 
1Y 
1 y 
1C 
1F 
1H 
lK 
lN 
1Q 
1 T 
lW 
1Z 
lD 
ll 
lR 
lX 
2A 
21 
20 
2U 
28 
2J 
2P 
2Y 
2Y 
2C 
2K 
2Q 
2W 
2Z 

r>ILUTiOH FACTOR 
.264£-04 
. 158E-03 
.453E-04 
.475£-04 
.790£-()4 
.144-E-03 
.154E-03 
.348£-03 
.314E-03 
.555£-03 
,,39£-03 
.~~9£-03 
.S54E-04 
. 131£-03 
.206E-03 
.31SE-<t3 
.315£-03 
.308£-(13 
. 122E-92 
. 136£-()2 
.112E-02 
.1~6E-o2 
.520£-04 
.689E-'33 
. 1 v2E -·:.2 
.173E-tJ2 
.604£-()5 
.235£-05 
.226£-05 
.98,£-05 
.2¢C)E-03 
.933E-(t5 
.452£-05 
.Ei64E-05 
.273£-05 
.S63E-04 
.491£-03 
.599£-()5 
.101£-04 
.142E-04 



UNIT t t 

VEL OC I T't < M/SEC > 
SOURCE STRENGTH <PPK> 
VOLUME FLOW <CU. MISEC) 
STACK DIA"ETER <"> 
EXIT VELOCITY <MISEC> 
DENSITY R14TIO 
STACK H-EIGHT 
REFERENCE HEIGHT 

LOCATIOtJ 

lA 
1 I 
10 
1U 
18 
lE 
1G 
1 J 
1H 
1P 
IS 
lY 
1V 
1C 
1F 
lH 
1K 
1 t~ 
1Q 
1 T 
ltd 
lZ 
1D 
1L 
1R 
1X 
29 
2J 
2P 
2\1 
2V 
2C 
2K 
2Q 
2W 
2Z 

RAW 
DATA 

<MV-SEC> 
505.9 

1051. 1 
426.0 
425.2 
758.1 
~24.3 

1198.4 
148~.5 
171£.7 
1821.8 
1410.& 
465.9 
53.0 

573.0 
1032.7 
1705.9 
1679.7 

848.CJ 
2863.1 
1826.0 
987.5 
86~.6 
204.2 

2567.9 
2444.? 
1465.5 
135. s 
68.6 
50.8 
43.5 
40.8 

159.9 
161. g 

72.3 
118.4 
123.3 

216 

-- YESTYACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN' 18 
LENGTH SCALEJ 2000 

MODEL 
.33 

.736E+05 

.189£-()4 
.600E-02 
,,68E+~ 

.73 
.0300 
.0,00 

NON-DIPIEHSIONAL 
CONCENTRATION 
COEFFICIENT<K> 

.125E+Oo 

.264E+OO 

.105E+o0 

.105E+O(l 

.190E+OO 

.232E+OO 

.301E+OO 

.375E+OO 

.433E+OO 

.460E+OO 

.355£+00 

.115E+OO 

.103E-01 

.142E+OO 

.259£+00 

.430E+OO 

.424£+()() 

.213E+OO 

.72SE+0() 

.461E+0{) 

.222E+Oo 

.218E+OO 

.497E-01 

.649£+00 

.618E+OO 

.369E+OO 
.278E-01 
.lOSE-01 
.628E-02 
.493E-02 
.375E-02 
.34CtE-01 
.345£-01 
.118E-01 
.235E-Ot 
.247E-Q1 

PROTOTYPE 
3.60 

63.80 
2.58 

12.2() 
.79 

60.00 
180.0 

DILUTION 
FACTOR 
(C/CO> 

.987E-03 

.187E-02 

.743£-()3 

.742E-Q3 

.134E-02 

.164E-02 

.213E-02 

.265E-02 

. 3(l6E-02 

.325E-02 

.251E-02 

.Sl5E-03 

.729E-o4 

.tCtlE-02 

.183E-02 

.304E-02 

.JOOE-02 

.lSOE-02 

.512E-{)2 

.326E-02 

. 157E-o2 

.154E-02 

.344£-()3 

.459E-02 

.437E-02 

.261E-02 
.197E-03 
.764£-04 
.444E-04 
.349E-04 
.265E-04 
.241E-03 
.244E-03 
.831E-04 
.166E-03 
.175E-03 

PROTOTYPE 
DILUTION 

FACTOR 
.6S6E-04 
.144£-03 
.575£-04 
.574E-04 
.1 04E-o3 
.127E-03 
.165E-03 
.205E-03 
.237E-03 
.252E-03 
.1 94E-o3 
.630E-04 
.564E-05 
.779£-04 
.142£-03 
.235E-o3 
.2l2E-03 
.116£-03 
.396£-03 
.252E-03 
.122e-oa 
.119£-03 
.266£-04 
.355E-03 
.33SE-o3 
.202E-03 
.152E-04 
.591E-05 
.343E-o5 
.27QE-05 
.205£-05 
.18bE-04 
.199£-04 
.643E-05 
.128E-04 
.135£-04 



UHIT I 3 

VELOCITY <MISEC> 
SOURCE STRENGTH <PP"> 
VOLUME FLOW <CU. M/SEC) 
STACK DIA"ETER <H> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
1U 
19 
lE 
lG 
lJ 
111 
lP 
lS 
lV 
1V 
1C 
1F 
1H 
11< 
1 tl 
lQ 
lT 
1W 
lZ 
1D 
ll 
iR 
1 )~ 
28 
2J 
2P 
2 '.J 
2V 
2C 
2K 
2Q 
2W 
2Z 
38 
3J 
3P 
3'.J 
3V 
3C 
3K 
3Q 

RAW 
DATA 

<MY-SEC> 
434.4 
821 .0 
44~.1 
436.2 

103,.7 
1008.5 
1249 . .1 
1406. 3 
145~.7 
1759.5 
1305.0 
433.7 

44.4 
617.3 

1347.3 
2392.8 
2400.0 

732.1 
2888.4 
1790.2 
865.0 
846.2 
177.6 

3278.5 
2761.0 
1433.2 

84.8 
43.3 
26.5 
22.7 
22.6 

115. 1 
114.3 
40.5 
82.2 
81.' 
20.~ 
21.() 
20.4 
20.3 
19.8 
20.b 
20.5 
21.1 

217 
-- WESTVACO PAPER MilL STUDY 

CONCENTRATION DATA FOR RUN~ 18 
LENGTH SCALE: 2000 

HODEl 
.33 

.138E+Q6 

. t7BE-o4 
.400E-02 
.142£+01 

.38 
.0260 
.0,00 

NOH-DIJIIEHSIONAL 
CONCENTRATION 
COEFFICIEHT<K) 

.116E+OO 

.220E+OO 

.11S'E+OO 

.116E+OO 

.279E+OO 

.271E+OO 

.336E+OO 

.378£+00 

.390E+OO 

.473E+OO 

.351E+Of) 

.11£E+OO 

.1o6E-ot 

.165E+OO 

.362£+00 

.644E+OO 

.646£+00 

. 196E+OO 

.778£+()() 

.482E+OO 

.232£+()() 

.227E+OO 

.4,5E-ol 

.883E+OO 

.744£+()() 

.385E+OO 

.215£-01 

.103E-ol 

.574E-02 

.471E-02 

.46~E-02 

.297E-01 

.294E-01 

.953E-02 

.208E-01 

.206E-01 

.28:5E-<>2 

.2asE-o2 

.271E-02 

.270E-02 

.256£-02 

.278E-02 

.275E-02 

.290£-02 

PROTOTYPE 
3.60 

90.9() 
2.20 

23.89 
.68 

52.00 
180.0 

DILUTION 
FACTOR 
<CICO) 

.771E-o3 

.147E-02 

.7~1E-03 

.774E-03 

.186E-02 

.lSOE-02 

.224E-02 

.252E-02 

.260E-02 

.315E-02 

.234E-()2 

.770E-03 

.704E-04 

.llOE-02 

.241E-02 

.429E-02 

.430E-02 

.131E-02 

.51SE-02 

.321E-02 

.154E-02 

.lSlE-02 

.310E-03 

.588E-02 

.49SE-u2 

.257E-02 
.143E-03 
.,BSE-<>4 
.382E-04 
.314E-04 
.313E-04 
.1~7E-03 
.196E-03 
.634E-04 
.138E-03 
.137E-03 
.l,OE-04 
.1~2E-<>4 
.181E-04 
.lBOE-04 
.170E-04 
.tSSE-04 
.183E-04 
.193£-04 

PROTOTYPE 
DILUTION 

FACTOR 
.902E-o4 
.171E-03 
.924£-04 
.905E-04 
.217E-03 
.211E-03 
.261E-03 
.294£-03 
.304E•03 
.369£-03 
.27JE-o3 
.900E-04 
.823E-o5 
.12<JE-03 
.282E-03 
.502E-03 
.503E-03 
.lSJE-03 
.606E-o3 
.375E-03 
.181£-03 
. 1 77E-03 
.362E-o4 
.68SE-03 
.s7·3E-o3 
.JOOE-03 
.167E-04 
.sooe-os 
.446£-(•5 
.367E-05 
.365£-05 
.231E-04 
.229E-04 
.742£-05 
.162E-04 
.160£-04 
.222E-03 
.224£-~3 
.211E-03 
.210£-05 
. 19gE-05 
.217E-05 
.214E-05 
.226E-05 



UNIT I 4 

YELOCITV (11/SEC) 
SOURCE STRENGTH <PP") 
VOLUME FLOW <CU. MISEC> 
STACK DIA"ETER <H> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACk HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1A 
1 I 
10 
lU 
19 
lE 
1C 
1J 
1M 
lP 
1S 
1Y 
lV 
1C 
1F 
1H 
lK 
1H 
1Q 
1T 
1W 
lZ 
10 
ll 
1R 
IX 
29 
2J 
2P 
2Y 
2C 
2K 
2Q 
2W 
2Z 
3J 
3C 
31( 
3Q 

RAW 
DATA 

<MY-SEC> 
543.6 

1267.0 
712.4 
711 . 1 

1429. 1 
1808.0 
1943.4 
2253.1 
2622.0 
2738.4 
2412.0 

791.5 
55.3 

1067.6 
18~7.4 
34,3.3 
3332.5 
1428.1 
4763.0 
3317.1 
1591.2 
1569.4 
426.8 

5400.1 
4405.1 
2743.8 
207.5 
55., 
31.2 
16.5 

197.<) 
212. 1 

85. 1 
151. 3 
178.6 

7.4 
7.2 
8. 1 

14.2 

218 

-- YESTYACD PAPER MILL STUDY 

CONCENTRAT10H DATA FOR RUN: 18 

LENGTH SCALE~ 2000 

MODEL 
.33 

.502E+05 

.326E-04 
.740£-02 
.758E+OO 

.61 
.0320 
.0,00 

NON-DIPIENSIONAL 
CONCENTRATION 
COEFFICIEHT<K > 

.785E-01 

. 185E +00 

.103£+00 

.103E+OO 

.209E+OO 

.265E+OO 

.2SSE+OO 

.330£+00 

.385£+00 

.402E+OO 

.354£+()() 

.115£+00 

.655£-02 

.1S6E+OO 

.272E+OO 

.50,£+00 

.489£+00 

.20,£+00 

.700E+OO 

.487£+00 

.233E+OO 

.230E+OO 

.613£-01 

.794E+OO 

.64?£+00 

.403E+OO 

.288E-01 

.642E-02 

.281E-02 

.654£-03 

.272£-01 

.295£-01 

.1 OS E-O 1 

.205E-01 

.245E-01 
.143£-03 
.116£-03 
.250£-03 
.115£-02 

PROTOTYPE 
3.60 

108.,6 
3. 12 

14.20 
,,8 

64.00 
180.0 

DILUTION 
FACTOR 
(C/CO> 

.,57E-03 

.226E-02 

.126E-02 

.126E-02 

.255E-02 

.323E-02 

.347E-o2 

.403E-02 

.469E-02 

.490E-02 

.432E-o2 

.140E-02 

.799E-04 

.190E-02 

.332E-02 

.620E-02 

.597E-02 

.255E-02 

.S54E-02 

.594E-02 

.284E-02 

.280E-02 

.74?E-03 

.968E-02 

.790E-02 

.4,1E-02 

.351E-03 

.783E-04 

.343E-04 

.797E-05 

.332E-<>3 

.359£-03 

.131E-03 

.250E-03 

.299E-03 
.t?SE-05 
.t4te-os 
.305E-o5 
.140E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.731E-04 
.172E-03 
.962E-04 
.961E-04 
. 1 9 5E -·0 3 
.247E-03 
.265£-(13 
.30SE-03 
.358E-03 
.374E-03 
.329E-03 
.107£-(.3 
.610£-05 
. 145E-03 
.253E-03 
.474E-c-3 
.456£-03 
.194£-03 
.652E-03 
.454E-03 
.217E-o3 
.214E-03 
.571E-04 
.73'3E-03 
.603£-03 
.375E-03 
.268E-04 
.597£-05 
.262E-05 
.60,£-06 
.254E-04 
.274£-04 
.1 OoE-04 
.191E-04 
.228£-04 
.133£-66 
.1 oeE-o' 
.233E-06 
.107E-05 



UNIT t 6 

YELOCITV (11/SEC> 
SOURCE STRENGTH <PPM> 
YOLUME FLOW <CU. M/SEC) 
STACK DIAMETER <H> 
EXIT VELOCITY (M/SEC) 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
1U 
18 
1E 
lG 
1J 
1M 
1P 
1S 
1Y 
1C 
lF 
1H 
lK 
1N 
1Q 
1T 
1W 
1Z 
10 
lL 
lR 
IX 
28 
2J 
2P 
2V 
2C 
2K 
2Q 
2Z 
3J 
3P 
3C 
3K 

RAW 
DATA 

<HY-SEC> 
177.4 

61 . 1 
19.7 
26.5 

429.1 
287.2 
255.(J 
122.3 

99. 1 
32.9 
20.9 
9.5 

980.1) 
10,7.2 

6Q1. 7 
597.0 
54.9 
59.3 
31. 7 
16.3 
23.2 
22.3 

946.0 
14,.4 

31 . f) 

6., 
8.6 
5.4 
4.6 

41.5 
45.<) 
7.7 

16.7 
3., 
4.4 
8.6 
10.~ 

219 

-- UESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 18 

LENGTH SCt1lE: 2000 

11DDEl 
.33 

.381E+05 

.562E-05 
.JSvE-02 
.496E+Oo 

.7, 
.0140 

.0900 

NON-DIHEHSIOHAL 
CONCENTRATION 
COEFFICIEHT<K> 

.148£+00 

.488E-01 

.134E-o1 

.192£-01 

.363E+OO 

.242E+Oo 

.215£+00 

.101E+OO 

.813E-01 

.247£-01 

.144E-:o1 

.469£-02 

.834£+00 

.934E+OO 

.511E+O(l 

.507E+OO 

.434£-01 

.472E-Ol 

.237E-01 

.105E-01 

.1,4E-01 

.15£E-01 

.805£+00 

.124E+OO 

.231E-01 
.257£-02 
.426£-02 
.159E-o2 
.888E-03 
.324£-01 
.354£-01 
.353£-02 
.112£-01 
.34£E-05 
.707£-03 
.424E-02 
.62~E-02 

PROTOTYPE 
3.60 

15.52 
1. 80 
6 .1 0 

.80 
28.00 
180.0 

DILUTION 
FAC TO.R 
<CICO> 

.311E-o3 

.lOJE-03 

.281E-04 

.404E-o4 

.764E-03 

.5<>9E-03 

.451E-03 

.213E-03 

.171E-03 

.519E-04 

.3o3E-04 

.986E-05 

.175E-02 

.196E-02 

.1o7E-02 

.107E-02 

.913E-04 

.993E-04 

.498E-04 

.221E-Q4 

.345E-04 

.328E-04 

.169E-02 

.261E-03 

.485E-04 
.539E-05 
.e96E-os 
.333E-05 
. 187E-Q5 
.,81E-04 
.744E-Q4 
.743E-05 
.235E-04 
.728E-08 
.14<JE-05 
.S92E-OS 
.132E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.197E-04 
.64~E-05 
.178E-05 
.256E-05 
.483E-04 
.322E-c>4 
.285E-04 
.135E-04 
.10SE-04 
.32SE-05 
.192E-<)5 
.624E-06 
.111£-03 
.124£-03 
.6SOE-04 
.674E-04 
.S7SE-o5 
.62SE-05 
.315E-os 
.140£-05 
.218£-05 
.207£-05 
.107£-03 
. 165E -04 
.307£-05 
.341E-06 
.567£-(t, 
.211E-06 
.118E-06 
.431E-o5 
.471E-05 
.470£-06 
. 149E-05 
.461E-~9 
,,40£-07 
.565E-06 
.83?E-¢6 



UNITS 1 

220 

-- UE8TYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUHJ 18 
3 4 6 LENGTH SCRLE~ 2000 

LOCATION 
!A 
1 I 
tO 
1U 
18 
1E 
1G 
lJ 
1M 
1P 
lS 
1Y 
1Y 
1C 
1F 
1H 
11< 
1N 
1Q 
lT 
1W 
1Z 
10 
1L 
lR 
lX 
28 
2J 
2P 
2Y 
2Y 
2C 
2K 
2Q 
2W 
22 
38 
3.J 
3P 
3V 
3Y 
3C 
3K 
3Q 

OILliTIOH FACTOR 
.134£-03 
.287£-()3 
.tS6£-o3 
.155£-03 
.337£-03 
.386£-03 
.437£-03 
.501£-03 
.56()£-03 
.6lSE-o3 
.509£-03 
.166£-03 
.115£-()4 
.237£-03 
.444£-03 
.798£-03 
.791£-03 
.296£-()3 
. 105£-02 
.6,9E-03 
.335£-03 
.329£-03 
.811£-04 
.119£-02 
.9?8£-()3 
.571£-03 
.381£-04 
.113£-04 
.559£-05 
.303£-(15 
.235£-05 
.410£-04 
.431£-04 
.tSQE-04 
.298E-04 
.337£-04 
.133E-05 
.147£-05 
. 127E>·05 
. 126E-05 
.119£-05 
.145£-05 
.15BE-05 
. 24 2E ri. 05 



UNIT I 1 

VELOCIT\1 CM/SEC> 
SOURCE STRENGTH <PP"> 
VOLUME FLOY <CU. "/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY <MISECJ 
DEUSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATIOt4 

1~ 
1 I 
10 
lU 
18 
lE 
1G 
1J 
1H 
lP 
IS 
1Y 
1\' 
lC 
!F 
IH 
11< 
1tt 
1Q 
1 T 
1Y 
1Z 
10 
ll 
1R 
1X 
2J 
2P 
2Y 
2K 
2td 
2Z 

RAW 
DATA 

<MY-SEC> 
943.2 

1176.0 
451. 1 
163.5 

1570.8 
1432. 1 
1793.& 
15,7.5 
1191 . 3 
878.9 
403.5 
188.2 
25.8 

976.G 
127?.0 
1617.4 
1589.5 
1420.0 
12c)4.3 
635.7 
254.0 
260., 
~4. 1 

l7Q3.1 
1191.1 
210.0 
205.3 
105.4 
93.7 
25.8 
23.9 
26.6 

221 

-- WESTYACD PAPER niLL STUDY 

CONCENTRATION DATA FOR RUN: 1~ 

LENGTH SCALE l 2QOO 

f10DEL 
.33 

.736E+OS 

. 1S9E-04 
.6vOE-02 
.66BE+OO 

.73 
.0300 

.Q,OO 

H 0 N -I) I f1 E H S I 0 t~ A L 
CONCENTRATIOt~ 
COEFFICIEHT<K> 

.212£+00 

.29?E+OO 

.113E+()O 

.397E-Ol 

.397£+00 

.362£+00 

.454E+0t) 

.4Q4E+<>O 

.301E+OO 

.221£-+00 

.1t)1E+OO 

.459E-Ol 

.4,?E-02 

.246E+OO 

.323£+()() 

.4t>,E+OO 

.402£+00 

.35,E+OO 

.304£+00 

.160E+OO 

.627E-01 

.643E-Ol 

.119E-01 

.431E+OO 

.301£+00 

. 515E -~ 1 

.461E-01 

.207E-01 

.178£-01 

.506E-03 

.2,oE-04 

.698E-03 

PROTOTYPE 
3.60 

63.80 
2.58 

12.20 
.79 

60.()0 
180.0 

DILUTION 
FACTOR 
<CICO) 

.tSOE-02 

.210E-l)2 

.797E-Q3 

.2SOE-03 

.281E-()2 

.256E-02 

.321E-c)2 

.286E-02 

.213E-02 

. 156E-Q2 

.712E-c>3 

.325E-Q3 

.330E-_,4 

.174E-02 

.22BE-02 

.289E-Q2 

.284E-(J2 

.254E-v2 

.215E-v2 

.113E-Q2 

.443E-o3 

.455E-03 

.S39E-04 

.305E-02 

. 213E-•l2 

.364E-Q3 

.326E-03 

.147E-03 

.126E-()3 

.358E-05 

.1S4E-06 

.494E-05 

PROTOTYPE 
DILUTION 

FACTOR 
.11,E-03 
.162E-03 
.617E-04 
.217E-04 
.217E-03 
.19SE-03 
.24SE-o3 
.221E-03 
.165E-03 
.121E-Q3 
.S51E-04 
.251E-04 
.255E-05 
. 1 35E -03 
.17,E-o3 
.224E-03 
.22vE-03 
.196E-03 
.166E-03 
.873E-04 
.34JE-04 
.352E-04 
.643E-05 
.236E-03 
.165£-('3 
.282E-04 
.252E-04 
.11JE-04 
.972E-05 
.277E-06 
.142E-07 
.382E-06 



UNIT I 3 

VELOCITY < M/SEC > 
SOURCE STRENGTH <PPM> 
YOLUME FlOW <CU. M/SEC) 
STACK DIAMETER (H) 
EXIT VELOCITY (M/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATIOH 

lA 
1 I 
10 
18 
1E 
IG 
1J 
111 
1P 
lS 
1Y 
1V 
1C 
IF 
IH 
1K 
IN 
1Q 
lT 
tY 
lZ 
lD 
ll 
1R 
1X 
29 
2J 
2P 
2V 
2Y 
2C 
2K 
2Q 
2W 
2Z 
20 
2X 
JC 
3K 
3Q 
3W 
3Z 

RAU 
DATA 

<HY-SEC> 
848.5 

1140. 3 
438.1 

17,6.3 
1631. 1 
1'05.S 
1592.7 
1204.1 

814.•.) 
404.5 
1,6.4 

34.5 
1222.9 
1556.8 
1944.7 
1'36.1 
15 43 . 1 
1222.8 
646.0 
281.7 
277.9 
49., 

2072.3 
1343., 
251.4 
28.2 

310.9 
241.2 
235.2 

22.9 
31 . 3 
31 .a 
29.6 
33.9 
34. l 
24.5 
24.7 
25.7 
25.5 
25.3 
25.2 
25.4 

222 
-- ~ESTVACO PAPER HILL STUDY 

~ONCENTRATION DATA FOR RUNt 19 

LENGTH SCALEl 2000 

f10DEl 
.33 

. 13SE·~oQ6 

.178E-04 
.400E-02 
.142£+01 

.3S 
.0260 

.0900 

ttON-1> I HEttS I OHAL 
CONCENTRATION 
COEFFICIEHT<K) 

.228E+OO 

.306E+OO 

.117Et-OO 
.473E+OQ 
.439£t00 
.513E+OO 
.428Et00 
. 323E ·H)O 
.218E+OO 
. l t.)8E +00 
.515E-01 
. 7S6E ··02 
. 329E-t00 
.419E+OO 
.523EJo00 
.521E+OO 
.415E+Oo 
.323£+00 
.173£+01) 
.746E-01 
.735E-01 
.120E-Ol 
.558Ei-OO 
.362E+OO 
.6,lE-01 
.5?1E-o2 
.820E-01 
.632£-01 
."-1'-E-<>1 
.428£-02 
.657£-02 
.670£-02 
.609E-02 
.727£-02 
.731E-02 
.472E-02 
.477£-02 
.SJOE-02 
.525E-02 
.520E-02 
.517E-02 
.523£-02 

PROTOTYPE 
3.61) 

,O.So 
2.20 

23.99 
.68 

52.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

. 152E~·02 

.204E-Q2 

.718E-03 

.31~E-92 

.292E-02 

.342E-02 

.285£-02 

.215E-Q2 

. t45E-02 

.717£-03 

.343E-03 

.524E-04 

.219E-02 

.27'E .. 02 

.349E··02 

.347E-02 

.276E-02 

.21~E-02 

.tlSE-02 

.4~7E-03 

.48~E-03 

.799E-04 

.l?lE-02 

.241E-02 

. 441 E·-03 

.JaoE-o4 

.546E-03 

.421E-03 

.410E-<>3 

.285E-04 

.437E-04 

.446£-04 

.406E-04 

.484E-04 

.487E-04 

.314£-()4 

.318E-04 
.353E-04 
.34~E-04 
.346E-04 
.344£-04 
.J48E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.177£-03 
.23SE-03 
.90'3£-04 
.368E-03 
.342E-03 
.39~E-03 
.333£-03 
.252E-03 
.17¢£-03 
.83SE-04 
.4otE-04 
.612£-05 
.25,£-03 
.326E-03 
.4Q7E-03 
.4¢6£-03 
.323£-03 
.256£-03 
.135E-03 
.581E-04 
.572£-04 
.~34E-05 
.434£-03 
.2S2E-03 
.51b£-04 
.444£-os 
.63SE-04 
.492E-04 
.479&-0<4 
.334E-05 
.511£-05 
.521E-05 
.474E-05 
.566£-05 
.36,E-OS 
.367E-05 
.372E-05 
.412E-05 
.409£-05 
.405£-05 
.40JE-05 
.407£-05 



UNIT t 4 

VELOC 1 TV < 11/SEC > 
SOURCE STRENGTH <P~H> 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY (M/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
lU 
18 
IE 
lG 
1 J 
1M 
1P 
1S 
1\1 
1 \' 
1C 
1F 
lH 
1K 
lN 
1Q 
1 T 
lU 
lZ 
10 
lL 
IR 
!X 
28 
2J 
2P 
2Y 
2Y 
2C 
2K 
2Q 
2W 
2Z 
20 
2X 
JC 
3K 
3Q 
3W 
3Z 

RAW 
DATA 

<HY-SEC> 
1450.5 
2085.5 

S29.Ei 
31j7.0 

287~. t) 
25~4.2 
33,5.3 
2858.2 
2090.3 
1522.4 
71o.r) 
31!1.3 

36.5 
1827.2 
2356.7 
2~22.5 
2934.2 
2430.6 
2(J97.4 
1094.a:i 

4 41. 7 
477.1 
121., 

3031.6 
2~20.b 
346.7 

30.8 
3,1.7 
149. 1 
110.5 

7.5 
44.8 
~2.4 
40.6 
45. 1 
56.6 
21.7 
15.8 
16.9 
28. 1 
20.9 
18.2 
23.5 

223 

-- YESTYACO PAPER Mill STUDY 

CONCENTRATION DATA FOR RUN: 19 

LENGTH SC~LE, 2000 

"DDEL 
.33 

. 502E+,)5 

.326E-04 
.740E-02 
.75BE+OO 

.61 
.0320 
.0900 

t4 0 tl -1) I tl E H S ·1 0 N A l 
COt~CEt~TRAT I ON 
COEFFICIEHT<K> 

.212£+00 

.306E+OO 
·.121£+()1) 
.43~E-Ol 
.422£+0() 
.381E+OO 
.495E+OO 
.420E+OO 
.307E+01) 
.223E+OO 
.103E+OO 
.458E-01 
.4oSE-02 
.2€,8E+OO 
.346£+00 
.429E+OO 
.41~£+00 
.357E+OO 
.3vBE+OO 
. 16t.-E +0•) 
.63BE-01 
.690E-01 
.166£-01 
.445E+OO 
.296E+O() 
.4'38E-01 
.3,0E-02 
.56BE-01 
.210E-01 
.153E-01 
.170E-03 
.5,6E-02 
.679£-02 
.5\'lSE-02 
.571E-02 
.740E-02 
.225£-02 
.139E-02 
.173E-02 
.3JSE-02 
.233£-02 
.193£-02 
.270£-02 

PROTOTYPE 
3.60 

103.60 
3.12 

14.20 
. 68 

64.00 
180.0 

DILUTION 
FACTOR 
(C/CO) 

.259E-02 

.373E-02 

. 148E-r.)2 

.536E-v3 

.514E-02 

.465E-Q2 

.603E-02 

.512E-02 

.374E-rj2 

.272E-Q2 

. 126E-r)2 

.558E-Q3 

.497E-¢4 

.327E-Q2 

.422E-02 

.524E-02 

.SOSE-02 

.43SE-Q2 

.375E-02 

. 195E-a.)2 

. ?7SE-t)3 

.S41E-~3 

. 203E-•l3 

.543E-02 

.362E-02 

.6o7E-03 

.439E-04 

.6,2E-03 

.256E-OJ 

.187E-03 

.208E-05 

.690E-04 

.S28E-04 

.616E-Q4 

.696E-04 

.<J03E-04 

.2?5E-04 

.17QE-04 
.211E-04 
.412E-04 
.284E-04 
.236E-04 
.330E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.19SE-Ct3 
.285E-03 
.11JE-03 
..... )~E-04 
.393E-03 
.355E-03 
.461E-~3 
.391E-03 
.2B&E-o3 
.2oae-o3 
.962£-04 
.426E-04 
.38(1£-05 
.24CJE-¢3 
.322E-o3 
.40¢£-03 
.3SSE-o3 
.332E-03 
.2S7E-03 
.14CJE-03 
.594£-04 
.642E-04 
.15SE-04 
.415E-03 
.276E-03 
.463E-04 
.335E-05 
.52,E-Q4 
.19bE-04 
.14JE-04 
.1,9£-0' 
.527E-O:S 
.632E-05 
.470£-05 
.531E-o5 
.689E-05 
.210£-05 
.l2~E-05 
.161£-05 
.315E-05 
.217E-¢5 
.180£-05 
.252E-05 



UNIT t G 

YELOCITV (11/SEC> 
SOURCE STRENGTH (PPM> 
VOLUnE FLOW <CU. n/SEC> 
STACk DIAHETER <H> 
EXIT YELOClTY <MISEC> 
DEtiSITY RATIO 
STACK HEIGHT 
REFEREHCE HEIGHT 

LOCATION 

!A 
1 I 
10 
lU 
18 
lE 
1G 
1J 
1M 
1P 
1S 
1V 
1\' 
1C 
1F 
lH 
1 K 
1 t~ 
1Q 
1T 
1W 
lZ 
10 
ll 
lR 
lX 
28 
2J 
2P 
2V 
2C 
21< 
2Q 
2Z 
20 
3C 
3K 
3Q 
3W 
JZ 

RAU 
I>ATA 

(f1Y-SEC) 
97.3 
69.6 
7.7 
3.3 

418.2 
259.7 
248.0 
152.4 

s 1 . 1 
33.<J 
18.6 
7.8 
2.7 

755.4 
:581.7 
413.0 
392.1 
119.7 

74 .·2 
1,.3 
11.' 
15.9 
12.0 

280.8 
77.6 
15.0 
5.3 

41.3 
36.9 
27.4 
19.4 
21.8 
3.3 
9.1 
8.8 

11 . 7 
12.0 
3.0 
1. 7 
4., 

224 

-- WESTVACD PAPER HilL STUDY 

CONCENTRATION ~ATA FOR RUNt 1' 
LENGTH SCALE: 2000 

HODEL 
.33 

.381E~05 

.562£-05 
.390£-02 
.4'36E+O~ 

.7'3 
.0140 

.0900 

HOt~ -1> I "ENS I OHAL 
CONCENTRATION 
COEFFICIENT<K> 

.S13E-o1 

.577E-01 

.472E-02 

.9<J,E-03 

.356E+OO 

.220E+OO 

.210E+OO 

.128E+OO 

.675E-01 

.271£-01 

.141E-01 

.4S4E-¢2 

.486£-03 

.644E+OO 

.493E+OO 

.351E+OO 

.3J3E+Oo 

.101E+¢0 

.616E-01 

.147E-Ol 

.S05E-02 

.117E-01 

.843£-02 

.238E+OO 

.645E-01 

.llOE-01 
.192E-02 
.327£-01 
.299£-01 
.2Q8E-01 
.139E-01 
.160E-01 
.172E-03 
.518E-02 
.4,1£ .. 02 
.864E-02 
.S92E-02 
.118£-02 
.761E-04 
.261£-02 

PROTOTYPE 
3.60 

15.52 

l:Y8 
.80 

29.()0 
130.0 

DILUTION 
FACTOR 
<CICO> 

.171E-()3 

.121E-03 

.992E-05 

.210E-05 

.748E-03 

.463E-03 

.442E-03 

.270E-03 

.142E-OJ 

.571E-04 

.297E-04 

.102E-04 

. 102E-(15 

.135E-02 

.104E-02 

.738E-03 

.701E-03 

.211E-•)J 

.129£-03 

.309E-04 

. 169E-04 

.247E-04 

.177E-04 

.50lE-Q3 

.136E-~3 

. 23t.,E-04 

. 4(13£.-05 

.IOBSE-04 

.&(17E-04 

.437E-04 

.293E-04 

.337£-()4 

.361E-06 

.109E-04 

.103E-04 
.182E-04 
.iBSE-04 
.24,E-05 
.1£0E-06 
.549E-05 

PROTOTYPE 
I>ILUTION 

FACTOR 
. 1 oaE-04 
.765E-Ct5 
.62SE-06 
.13JE-06 
.47JE-04 
.2,JE-04 
.281,)£-04 
.171E-04 
.898£-()5 
.361£-4)5 
. lSSE-(>5 
.t.4JE-¢6 
.646E-(t7 
.S57E-04 
.63,E-04 
.467E-04 
.443E-04 
.134£-¢4 
.819E-c-5 
.l9,E-05 
.107E-os 
. 156E-05 
.112E-05 
.317E-04 
.859E-05 
. 14,E-05 
.255E-Ct6 
.435E-05 
.3S4E-o5 
.27,E-05 
. 1 B'E -o5 
.21JE-05 
.22SE-07 
.68,£-06 
.£53E-O' 
.115E-05 
.11iE-o5 
.158£-06 
.101£-07 
.347E-06 



UHITS 1 

225 

-- YESTYACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN: 19 

3 4 ' LENGTH SC~LEl 2000 

LOCATION 
1A 
1 I 
10 
1U 
18 
1E 
1G 
1J 
1M 
1P 
JS 
1Y 
lY 
1C 
lF 
1H 
11< 
1H 
1Q 
1T 
1W 
1Z 
10 
1l 
lR 
1X 
29 
2J 
2P 
2Y 
2Y 
2C 
2K 
2Q 
2W 
2Z 
20 
2X 
3C 
3K 
3Q 
3W 
JZ 

DILUTION FACTOR 
.314E-03 
.441£--33 
.172E-03 
.427£-()4 
.634£-()3 
.577£-03 
.722£-()3 
.61')£-03 
.45vE-v3 
.319£-03 
.151E-03 
,,87£-04 
.767£-05 
.42~£-03 
.537£-(13 
.&63£-()3 
,,52£-03 
.542£-03 
.454£-(13 
.237£-()3 
.'370£-04 
.101£-03 
.217£-04 
.69,E-03 
.458£-03 
.79££-04 
.6¢3E-05 
.,34£-04 
.502£-04 
.439£-04 
.215£-(15 
.847£-05 
.963£-05 
.754£-<)5 
.869£-()3 
.104£-04 
.434£-(15 
.351£-05 
.417£-05 
.569£-05 
.460£-05 
.421£-05 
.497E-05 



UHIT t t 

YELOC I TV ( M/SEC) 
SOURCE STREHGTH <PPM> 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <M> 
EXIT VELOCITY (M/SEC> 
DEtJSITY RATIO 
STACK HEIGHT 
REFERENCE HEICHT 

LOCATION 

1A 
1 I 
10 
1U 
18 
1E 
1G 
1J 
111 
1P 
iS 
1Y 
1Y 
lF 
1H 
lK 
1N 
lQ 
lT 
1W 
1Z 
1D 
1l 
lR 
lX 
28 
2C 
2K 
2l 
3Q 

RAW 
DATA 

<M¥-SEC> 
728.9 
974.3 
533.5 
514.6 
691.7 
90£.8 
899.2 

1238.4 
9\)1.9 
927.6 
628.5 
273.<J 

55.<J 
908.2 

1230.' 
501 . 1 

1124.5 
1112.5 
631.3 
269.2 
281.2 

70.4 
1601.0 
1176.4 
340.2 
75.1 
92.7 
93.9 
33.5 

22,.3 

226 

-- UESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN! 20 

LENGTH SCALE~ 2000 

MODEL 
.33 

.736E+05 

.189£-04 
.,OOE-02 
.6&8E+Oo 

.73 
.0300 

.O!JOO 

NON-DIHENSION11l 
CONCENTRATION 
COEFFICIENT(K) 

.1S4E+OO 

.246E+OO 

.134E+OO 

. 129£+()0 

.174£+()() 

.229£+00 

.227£+00 

.313£+00 

.243E+OO 

.234£+()() 

.158£+()0 

.6SOE-01 

.126£-01 

.229E+OO 

.311E+Oo 

.126E+OO 

.284£+00 

.281£+()0 

.1,4£+00 

.668£-01 

.698£-01 

.163£-01 

.405£+00 

.297£+00 

.848£-01 

.123£-01 

.167E-Ot 

.171£-01 

.1 i'OE-02 

.55lE-01 

PROTOTYPE 
3.60 

63.80 
2.58 

12.20 
.79 

60.00 
180.0 

DILUTION 
FACTOR 
(C/CO> 

.130£-02 

.174E-02 

.947£-03 

.';13£-03 

. 123E-02 

.1£2E-02 

.160E-02 

.221£-02 

.172E-02 

.166£-\)2 

.112£-02 

.481E-03 

.S89E-04 

. 162E-Q2 

.220E-02 

.S89E-03 

.201E-02 

.1,9E-02 

.11GE-02 

.472E-03 

. 494E-tl3 

.115E-03 

.287E-02 

.210E-02 

.GOOE-03 

.969E-04 

.118E-03 

.121E-03 

.120E-04 

.J,OE-03 

PROTOTYPE 
DILUTION 

FACTOR 
.100£-03 
.135E-03 
.733£-04 
.7~6E-04 
.~53E-o4 
.125E-03 
.124£-03 
.171£-()3 
.133E-03 
.12SE-03 
.SG5E-04 
.372E-04 
.688£-05 
.125£-03 
.17()£-03 
.6SSE-04 
.155£-03 
.134E-03 
.896£-04 
.365E-04 
.382E-04 
.SS<JE-05 
.222£-03 
.1 63E-03 
.464£-04 
.672E-05 
.916E-05 
.934£-05 
.932£-06 
.301E-04 



UHIT I 3 

VELOC I T'i' ( M/SEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER (") 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
1U 
1B 
lE 
lG 
1J 
1t1 
1P 
lS 
lY 
lY 
lF 
1H 
lH 
lQ 
lT 
1Y 
lZ 
1D 
ll 
1R 
lX 
28 
2J 
2P 
2V 
2Y 
2C 
2K 
2Q 
2W 
22 
2X 
2L 
2R 
3C 
3K 
3L 
3D 

RAW 
DATA 

(MY-SEC) 
704.8 
881.9 
479.7 
474.8 
704., 
944., 
872.5 

1190.4 
880.0 
844.3 
580.0 
251.5 

64.0 
980.8 

1252.0 
1093.0 
1053.3 
618.5 
277.4 
282.7 

71 . Q 
1630.5 
1124.9 
318.2 
104.7 

35. 1 
25.4 
24.9 
24.4 

114. 1 
114. 1 
28.4 
36.7 
36., 
27.3 
41. a 
28.9 
26.8 
26.8 
5.7 
5.4 

227 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 20 

LEHGTH SCALE: 2QOO 

MODEL 
. 33 

.138E+06 

. 17BE-04 
.4QOE-02 
.142E+01 

. 38 
.026() 
.0~0() 

t10H-t' I MENS I OHAL 
CONCENTRATION 
COEFFICIENT<K> 

.1 S9E+OO 

.237E+OO 

.128£+0() 

.127E+OO 

. 189£+00 

.254E+OO 

.234E+OO 

.320£+00 

.236£+00 

.227E+OO 

.155E+OO 

.666E-Ol 

.i&OE-01 

.263E+OO 

.337£+00 

.294E+OO 

.283£+00 

.166£+00 

.7J6E-01 

.750E-01 

.181E-01 

.43~E+OO 

.302£+00 

.846E .. 01 

.266E-01 

.778E-02 

.518E-02 

.504E-02 

.4C31E-02 

.291E-01 

.291E-01 

. 596'£-02 

.823E-02 

.820E-02 

.568E-02 

.958E-02 

.611E-02 
.582E-02 
. 581 E-.02 
. 127E-03 
.416E-04 

PROTOTYPE 
3.60 

9(J.80 
2.20 

23.89 
.68 

52.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

. 126E-02 

.15SE-02 

.954E-03 

.845E-03 

.126E-02 

.169E-02 

. 156E-02 

.213E-02 

.157E-02 

.151E-02 

.103E-02 

.444E-03 

. l<•?E-03 

.175E-02 

.224E-02 

.196E-02 

.188E-02 

.llOE-02 

.490E-03 

.500E-03 

.121E-<>3 

.2~2E-02 

.201E-02 

. 5E·3E-Q3 

.177E-03 

.5l9E-04 

.345E-04 

.J35E-04 

.327E-04 

.194E-03 

. 194E-03 

.39?E-o4 

.548E-04 

.546E-04 

.378E-04 

.b38E-04 

.407E-04 
.387E-04 
.38?E-04 
.B49E-06 
.277E-06 

PROTOTYPE 
DILUTION 

FACTOR 
.147£-03 
. 184E-03 
.9'38£-64 
.98SE-04 
.147E-03 
. 1 9 7E·-o 3 
.182E-03 
.24,E-03 
.184£-03 
. 1 7bE-03 
.121E-03 
.51SE-04 
.125E-04 
.205E-03 
.262£-03 
.22'3E-03 
.22oE-o3 
.12CJE-03 
.57JE-04 
.584E-04 
.141E-Q4 
.342E-03 
.235E~03 
.f.SCJE-04 
.207E-04 
.605£-05 
.403E-05 
.392E-05 
.382E.;;,05 
.227E-o4 
.227E-04 
.464E-~5 
.640E-\t5 
.63SE-OS 
.442E-05 
.74,£-05 
.475E-05 
.45JE-05 
.452E-~S 
. 992E--O 7 
.324E-07 



UNIT I 4 

VELOC I TV ( M/SEC > 
SOURCE STREHGTH <PPM> 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <H> 
EXIT YELOClTY <HISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
lU 
19 
lE 
1G 
1J 
l·tt 
1P 
IS 
1Y 
1\' 
1C 
lF 
1H 
1i< 
lN 
1Q 
IT 
1W 
12 
1D 
ll 
1R 
1)( 
28 
2J 
2P 
2V 
2V 
2C 
2K 
2Q 
26.1 
2Z 
20 
2X 
2L 
2R 
3C 
3K 

RAW 
DATA 

<MY-SEC> 
1239.0 
1576.4 
889.5 
871.0 

1138.7 
1600.1 
1594., 
2082.4 
1721 . 2 
1607.2 
1138.8 
478.7 
85.9 

11,4.8 
1633.5 
2216.1 

902.0 
202~.3 
1982.4 
1121.7 
4,5.0 
501.0 
159.0 

2840.2 
2055.8 
599.0 
134.7 

43. 1 
14.4 
10.4 
9., 

16?.0 
169.1 

30.0 
42., 
54.4 
10.5 
19.3 
75.5 
40.2 
16. 1 
29.1 

228 

-- WESTVACD PAPER HILL STUDY 

COHCENTRATIOH OATA FOR RUH: 20 
LENGTH SCALE: 2000 

MODEL 
.33 

.502E+05 

.32GE-04 
.740E-02 
.758£+00 

. 61 
.0320 

.0900 

NOH-I>IriEHSIOHAl 
CONCENTRATION 
COEFFICIEHT<K> 

.181E+OO 

.231E+OO 

. 130E+OO 

.127£+00 

.1b6£+00 

.234£+00 

.234£+00 

.306E+OO 

.252E+OO 

.236£+00 

.167£+00 

.692E-01 

.114£-01 

.175E+OO 

.239£+00 

.325E+OO 

.132E+OO 

.298E+OO 

.291£+()() 

. 164E+OO 

.£72E-01 

.725E-01 

.221E-01 

.417E+OO 

.3()2£+00 

.870E-01 

.1S6E-01 

.515£-02 

.906E-03 

.326E-03 

.501E-04 

.234£-01 

.237£-01 

.320E-02 

.507£-02 

.680£-02 

.337E-03 

. 164£-02 

.CJ91E-02 

.472£-02 
.763E•03 
.269£-02 

PROTOTYPE 
3.60 

108.60 
3. 12 

14.20 
.68 

64.00 
180.0 

DILIJTIOH 
FACTOR 
(C/CO> 

.221E-02 

.282E-02 

.1sae-o2 

.155E-02 

.203E-02 

.286E-02 

.285E-02 

. 373£-()2 

.JOSE-02 

.287E-02 

.203E-02 

.S44E-03 

.139E-03 

.213E-Q2 

.2~2E-02 

.397E-02 

.161E-02 

.363E-02 

.355E-02 

.200E-02 

.820E-03 

.SBSE-03 

.270E-03 

.SO<JE-02 

.36SE-02 

.1¢6E-02 

.227E-03 

.62SE-04 

.tllE-04 

.3~7E-05 

.611E-06 

.28SE-03 

.289E-03 

.391E-04 

.619E-04 

.829E-04 

.412E-05 

.199E-04 

.121E-03 

.575E-04 
.930E-05 
.32SE-04 

PROTOT'fPE 
DILUTION 

FACTOR 
.16'3E-03 
.215E-03 
.121E-~3 
.llSE-03 
.1 SSE-03 
.21SE-03 
.21SE-03 
.284E-03 
.23SE-03 
.219E-03 
.1 SSE-03 
.645E!"'04 
.1 OGE-04 
.163E-03 
.223E-03 
.3"'3E-03 
.123E-03 
.277E-03 
.271E-03 
.153E-03 
.626E-04 
.675E-04 
.2o6E-04 
.38SE-03 
.281E-03 
.SlOE-04 
.1 73E-04 
.479E-o5 
.844E-06 
.JOJE-06 
.46GE-Q7 
.2lSE-04 
.221E-04 
.2~SE-05 
.472E-~5 
.63JE-05 
.314E-06 
.152E-05 
.923E-05 
.439E-05 
.710E-Q6 
.2SoE-OS 



UNIT I ' 

VELOCITY (f't/SEC> 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC) 
STACK DIAMETER <M> 
EXIT VELOCITY (M/SEC> 
OEtJSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
1U 
18 
1E 
lG 
1J 
1P 
1S 
1Y 
lY 
1C 
1F 
1H 
11< 
1N 
1Q 
1T 
1W 
1Z 
11) 
1L 
1R 
1X 
28 
2J 
2P 
2'/ 
2C 
2K 
20 
2W 
2Z 
2D 
2X 
2L 
2R 
3C 
31< 
30 

RAW 
DATA 

(M\1-SEC> 
174.' 
7,.7 
18.0 
25.0 

309.3 
295.1 
193.9 
130. 1 
56.5 
27.2 
12.9 
4.0 

75£., 
580.3 
416. 1 
176.6 
142. 1 
101.8 

35.7 
14.0 
29., 
18.5 

390.2 
123.2 

17.8 
5.8 
5. 1 
3.3 
2., 

16.3 
18.9 
4.5 
3.3 
8.8 
4.3 
3.2 

15.7 
4.9 

11 . 0 
15.7 
4.3 

229 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 20 

LENGTH SCALE} 2000 

MODEL 
.33 

.381E+05 

.562E-05 
.390E-02 
.49&E+OO 

.79 
.0140 

.0900 

tto•~-D I MEHS 1 ONAL 
CONCENTRATION 
COEFFICIENT<K> 

.14SE+o0 

.672E-01 

.144£-01 

.205E-01 

.264£+0() 

.251E+QO 

.165E+OO 

.llOE+OO 

.473E-01 

.224E-01 

.101£-01 

.246£-02 

.646E+OO 

.495£+00 

.355E+OO 

.150£+00 

.121E+OO 

.861E-01 

.296E-01 

.110E-01 

.2J5E-01 

.149E-01 

.3J3E+OO 

.104£+()() 

.143E-01 

.285£-02 

.22BE-o2 

.713E-03 

.948E-04 

.118£-01 

.141£-01 

.176E-02 

.752£-0J 

.540E-02 

. 1 'OE-02 

.635E-03 

.113E-01 

.208E-02 
.5,9E-02 
.9,3E-02 
.2(,7E-03 

PROTOTYPE 
3.60 

15.52 
1 .so 
& • 1 0 

.80 
28.00 
180.0 

DILUTIOH 
FACTOR 
<CICO) 

.312E-03 

.141E-03 

.303E-04 

.430E-04 

.555E-03 

.528E-03 

.346E-03 

.232E-03 

.995E-04 

.470E-¢4 

.212E-04 

.516E-05 

.136£-()2 

.104E-02 

.746E-03 

.315E-03 

.253E-03 

.181E-03 

.&23E-04 

.232E-04 

.494E-04 

.313E-04 

.&99E-03 

.219E-03 

.301E-04 

. .;ooe-os 

.480E-()5 

.tSOE-05 

.199E-06 

.248E-04 

.296E-04 

.369E-05 

.158E-05 

.114E-()4 

.337E-03 

.134E-05 

.238E-04 

.437E-05 
.126E-04 
.209E-04 
.5£1E-o6 

PROTOTYPE 
DILUTION 

FACTOR 
.197E-04 
.894E-05 
.192E-OS 
.272E-05 
.351E-04 
.334E-04 
.21':JE-04 
.147E-04 
.630E-o5 
.297E-05 
. 134E-o5 
.327E-06 
.859£-04 
.65'9E-04 
.472£-04 
.2Q()E-04 
.i&OE-04 
. 11 S·E -o 4 
.394£-05 
.147E-05 
.312E-05 
.19SE-\15 
.443E-04 
.13CJE-04 
.19oE-o5 
.37CJE-Q6 
.304E-06 
.94SE-07 
.12&E-07 
.157E-05 
.187£-05 
.234E-¢6 
.1(1()£-0b 
.719E-06 
.21JE-O' 
.845E-07 
.151E-C•5 
.27~E-<>6 
.797E-06 
. 132E-05 
.355E-o7 



230 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN; 20 

UHtTS 1 3 .. ' LENGTH SCALEt 2000 

LOCATION DILUTION FACTOR 
lA .267£-03 
1 I .337£-03 
10 .187£-03 
1U .183£-03 
18 .254£-l)J 
1£ .349£-03 
lG .J38£-(J3 
1J .449£-03 
11'1 .356£-(JJ 
1P .336£-03 
IS .235£-03 
1Y .986£-04 
1Y .186£-04 
1C .170£-03 
IF .361£-()3 
1H . 47 7£ -·o3 
1K .130£-03 
iN .42SE-03 
lQ .416£-03 
l T .237£-03 
lW .999£-04 
1Z .lObE-03 
1D .2~9£-04 
1L .614£-03 
lR .436£-03 
1X .124£-03 
28 .303£-04 
2J .843£-()5 
2P .326£-05 
2Y .265£-05 
2Y .233£-05 
2C .362£-04 
21< .365£-04 
2Q .578£-05 
2W .856£-05 
2Z .102£-04 
20 .332£-()6 
2X .417£-05 
2L .139£-04 
2R .725£-05 
JC .348£-05 
JK .531£-05 
JQ .248£-(15 
3L .5~2£-07 
3D .223£-07 



UNIT I 1 

VELOC! TV < M/SEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLOW (CU. M/SEC) 
STACK DIAMETER <M> 
EXIT VELOCITY <MISEC> 
DE~ISITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
1U 
1B 
1E 
lG 
1J 
111 
lP 
1S 
1\1 
lY 
1C 
1H 
lK 
1N 
lT 
1 ~J 
lZ 
10 
lL 
1R 
1X 
28 
2J 
2P 
2V 
2"1 
2C 
2K 
2H 
2Q 
2W 

RAW 
DATA 

<HV-SEC> 
25.2 
4~.4 

111 . 5 
107.2 
52.2 
58.() 
34.4 
,7.2 

126.6 
166.7 
206.2 
255.1 
222.0 

78.9 
137.1 
13~.4 
41.7 

371.3 
38.2 
35.4 
32.7 
26.3 
37.9 
42.8 

301 .Q 
204.5 
107.1 
47.3 
21. a 

3te4.te 
35. 1 
33.5 
13., 
,1.9 

231 

-- YESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 21 

LENGTH SCALE: 2000 

110DEL 
.33 

.736E+05 

.1S9E-04 
.600£-02 
.6,8£+00 

.73 
.0300 

.0900 

NOt~-0 I MENS I ONAL 
CONCENTRATION 
COEFFICIENT<K> 

.323E-02 

.~37£-02 

.252E-Ot 

.241E-01 

.101E-01 

.116£-01 

.556E-02 

.215£-01 

.2'90£-01 

.392E-01 

.492E-01 

.617E-01 

.532E-01 

.169£-01 

.317E-01 

.323£-01 

.743E-02 

.912E-01 

.654E-o2 

.581£-02 

.512E-02 

.352£-02 

.645E-02 

.7,9E-02 
.733E-01 
.488£-01 
.240£-01 
.SSSE-02 
.236E-02 
.995£-01 
.574E-o2 
.534£-02 
.291E-03 
.126£-01 

PROTOTYPE 
3.60 

63.80 
2.58 

12.20 
.79 

60.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

.228E-04 

.662E-04 

.179£-03 

.170E-03 

.713E-04 

.817E-04 

.393E-04 

.152E-03 

.2()5E-03 

.277E-03 

.349E-03 

.436E-03 

.376E-03 

.119E-03 

.224E-03 

.228E-03 

.525E-04 

.,45E-03 

.463E-04 

.411E-04 

.362E-04 

.249£-04 

.456E-04 

.544E-04 

.Sl~E-03 

.345E-03 

.170E-Q3 

.,26E-04 
.t67E-04 
.t:.33£-0:Z 
.406E-04 
.377E-04 
. 206£-t,)S 
.S87E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.177£-05 
.512E-05 
.13SE-04 
. 132E-04 
.551E-05 
.632E-05 
.304£-05 
.llSE-04 
.15,£-04 
.214E-04 
.2~9E-04 
.337E-04 
.291£-04 
.~23E-05 
.173£-04 
. 17,£-04 
.40,£-05 
.49<JE-04 
.3SSE-05 
.31SE-05 
.2SOE-05 
.192£-05 
.353£-05 
.421£-05 
.401E-04 
.267£-04 
.131E-04 
.484E-05 
.129£-05 
.490£-04 
.314E-05 
.292£-05 
.159E-06 
.686£-05 



UNIT I 3 

VELOCIT\? <MlSEC> 
SOURCE STRENGTH CPP"> 
VOLUME FLOW <CU. HISEC) 
STACK DIAMETER <M> 
EXIT VELOCITY (M/SEC) 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

!A 
1 I 
10 
lll 
lB 
1E 
1G 
1 J 
1M 
lP 
iS 
1Y 
1V 
1C 
1H 
11< 
lH 
1Q 
lT 
1W 
lZ 
10 
1l 
lR 
1X 
28 
2J 
2P 
2Y 

2V 
2C 
2K 
2H 
2Q 
2W 
38 
3J 
3P 
3C 
3Q 

RAW 
DATA 

<MY-SEC) 
45.0 
71 . 1 

132.9 
129.7 
72.8 
7£.0 
45.8 

120.5 
148.9 
189.1 
225.5. 
277.7 
247.1 ,,.3 
157.7 
159., 
43.8 

118.4 
394.5 

39.1 
37.5 
35. 1 
28.7 
41.2 
45.9 

321.7 
230.9 
133.& 
,8.6 

38.3 
3g6.3 

J8.7 
36.7 
16.7 
83.8 
40.3 
32.7 
26.7 
45.5 
29.9 

232 

-- YESTVACO PAPER MILL STUDY 

COHCEHTRATIOH DATA FOR RUN: 21 
LENGTH SCALEl 2000 

MODEl 
.33 

.13SE+O£ 

.t?BE-04 
.400£-02 
.142£+01 

.38 
.0260 

.0900 

NON-I> I MEtfS I OHAL 
CONCENTRATION 
COEFFICIEHT<K> 

.107£-01 

.178£-01 

.345£-01 

.336£-01 

.182£-01 

.191£-01 

. 11 OE -01 

.311£-01 

.388£-01 

.496£-01 

.594£-01 

.735£-01 

.653£-01 

.254E-Ot 

.411£-01 

.416£-01 

.104£-01 

.305£-01 

.105E+OO 

.914£-02 

.S71E-o2 

.807E-02 

.632£-02 

.971£-02 

.110£-01 
.854£-01 
.609£-01 
.346£-01 
.171£-01 

.652£-02 

.103£+0() 

.6b5E-02 

.609£-02 

.708E-03 

.1SBE-01 

.952E-02 

.742£-()2 

.579£-02 

.109£-01 

.664£-02 

PROTOTYPE 
3.60 

90.80 
2.20 

23.99 
.68 

52.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

.715E-04 

.118£-03 

.229£-03 

.224E-03 

.t21E-o3 

.127E-03 

.73-:>E-04 

.207E-03 

.259E-03 

.330E-03 

.396E-03 

.490E-03 

.435E-Ol 

.169E-03 

.274E-03 

.277E-03 

.6~3E-<>4 

.203£-03 

.?OOE-03 
,,09E-04 
.SSOE-04 
.537£-04 
.421£-04 
,,47E-04 
.731E-o4 
.5£9E-03 
.405E-03 
.231E-03 
. 114E-03 
.434E-04 
.687E-o3 
.443£-04 
.405E-04 
.471E-05 
. t25E-03 
.634E-04 
.494E-<>4 
.386E-04 
.723E-04 
.442E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.S3GE-05 
. 13SE-04 
.26SE-o4 
.261E-04 
.142E-04 
.l4<JE-04 
.SSJE-05 
.242E-04 
. 3·~2£-04 
.3SGE-04 
. 463£-(J4 
.572£-04 
.SOSE-04 
.19SE-04 
.320E-04 
.324E-04 
.810£-05 
.238£-04 
.818£-04 
.712E-05 
.678£-05 
.62SE-05 
.492£-05 
.75,£-05 
.SS4E-05 
.665£-04 
.474£-04 
.2?()£-04 
.13JE-04 
.507£-05 
.S03E-04 
.517E-o5 
.474E-o5 
.551E-06 
.14,£-04 
.741£-05 
.577£-05 
.451£-05 
.845£-05 
.517E-05 



UNIT I 4 

VELOC 1 TY < r·l/SEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLO.W <CU. M/SEC> 
STACK DIAMETER <M> 
EXIT VELOCITY (M/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

lA 
1 I 
10 
1U 
1B 
1E 
1G 
1 J 
lH 
1P 
lS 
1Y 
1 \' 
1C 
1H 
1K 
1 ~1 
1 T 
1W 
1 z 
10 
1R 
1 X 
28 
2J 
2P 
2\1 
2V 
2C 
2K 
2H 
2Q 
2W 
22 
3B 
3J 
3P 
3C 
3 ~: 
3Q 

RAW 
DATA 

<MV-SEC> 
3~.4 
87.5 

201.3 
193.4 
78., 
92.4 
57.9 

169.2 
227.5 
299.2 
377.1 
470.3 
397.() 
134.0 
241.5 
244.3 

75.a 
67~.9 

66.3 
61 .a 
57.0 
&4.7 
74.4 

527.3 
355.4 
188.0 
8~.4 

42.0 
614. 1 
5?.0 
59.2 
24.3 

110.4 
116., 

38.6 
24.0 
11 . 9 
45.& 
46.2 
20.9 

233 

-- WESTVACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUNJ 21 

LENGTH SCALE: 2000 

MODEL 
.33 

.502E+05 

.326E-04 
.?40£-02 
.758E+0() 

. 61 
.0320 
.0900 

NON-DIMENSIONAl 
CONCENTRATION 
COEFFICIEHT<K> 

.419E-02 

.113E-01 

.281E-01 

.269E-61 

.9~8E-02 

.120E-01 

.692E-02 

.233E-01 

.319E-01 

.425E-01 

.540E-01 

.677E-01 

.569E-01 

.181E-01 

.340E-01 

.344E-01 

.956E-02 

.~86E-01 

.817E-02 

.?SOE-02 

.679E-02 

.?,3E-02 

.935E-02 

.761E-01 

.508E-01 

.261E-01 

.110£-01 
.275E-02 
.871E-01 
.497£-02 
.529E-02 
. 154£-03 
.128E-01 
.13BE-01 
.459E-02 
.244E-02 
.648E-t.)3 
. 5621: -•)2 
-~·71E-02 
. i ·:>i"E -o2 

PROTOTYPE 
3.60 

108.60 
3. 12 

14.20 
.6S 

64.00 
180.0 

DILUTION 
FACTOR 
(C/CO) 

.512E-04 

.138E-~3 

.342E-03 

.32SE-03 

.122E-Q3 

. 147E-03 

.S44E-04 

.285E-03 

.389E-03 

.518E-03 

.65SE-03 

.826E-03 

.694E-03 

.221E-03 

.415E-03 

.419E-o3 

.117E-03 

.120E-02 

.996E-04 

.915E-o4 

.S28E-04 
,g67E-04 
.114E-o3 
.928E-03 
.619E-03 
.318E-03 
.134E-03 
.336E-04 
. 106E-·~2 
.&O?E-04 
.645E-04 
.188E-05 
.157E-03 
.16SE-03 
. 5f.OE-04 
.2~?E-04 
. ?SllE-0~, 
. &85E-~'i4 
.696E-04 
.241E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.3'31E-05 
.1 <'5E-04 
.261E-04 
.2SOE-04 
.92t;E-05 
.112E-¢4 
.645E-05 
.217E-04 
.297E-04 
~396E-04 
.5¢2E-04 
.630E-04 
.53CE-04 
.169E-04 
.31GE-04 
.32()£-04 
.89QE-05 
.918£-04 
.761E-~5 
.69SE-o5 
.632E-05 
.73SE-05 
.871E-05 
.709E-04 
.4?3E-04 
.243E-04 
.1 02E-04 
.256E-o5 
.811E-04 
.4&JE-95 
.4<;2E-05 
.144E-06 
. 120E-04 
.12SE-04 
.427E-05 
.227E-05 
.604E-06 
. 523f: -{>5 
.531E-05 
.184E-05 



UHIT I 6 

VELOC! TY ( t1/SEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. MISEC) 
STACK DIAHETER <M> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STAC!{ HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
1U 
1B 
1E 
1G 
lJ 
1M 
lP 
lS 
1V 
1V 
1C 
1H 
1K 
1H 
lT 
28 
2J 
2P 
2Y 
2V 
2C 
21< 
2H 
2W 
22 
38 
3J 
3P 
3C 
3K 
3Q 

R'AW 
DATA 

<MY-SEC> 
20.~ 
14.7 
19., 
22.7 
17.9 
21 . 1 
13.2 
25.6 
27.7 
29.6 
29.8 
26. 1 
17.7 
26.6 
36.4 
38.3 
11 . 3 
47.5 
23.8 
12.6 
6.8 
4.7 
4.7 

34.8 
3., 
2.7 
6.1 
8.6 
3.4 
3.5 
2.8 
? . l 
7., 
3.8 

234 

-- YESTVACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN~ 21 

LENGTH SCALE: 2000 

MODEL 
.33 

.381E+05 

.562£-05 
.JSOE-02 
.4~6£+00 

.79 
.0140 

.0900 

tt 0 tt -I> I PIE N S I 0 N A l 
CONCENTRATION 
COEFFICIENT<K> 

.117E-01 

.660E-02 

.111E-01 

.135E-01 

.933£-02 

.121E-Ot 

.530£-02 

.160E-01 

.177E-01 

.193E-01 

.195E-01 

.164£-01 

.916£-02 

.168£-01 

.251£-01 

.267E-01 

.367£-02 

.346E-01 

.169£-01 

.730E-02 

.232E-o2 

.5S3E-OJ 
.212£-02 
.278E-Ol 
.114£-02 
.340E-03 
.332£-02 
.544E-02 
.155E-02 
.15?E-02 
.102E-02 
.4,9E-o2 
.533E-02 
.187E-02 

PROTOTYPE 
3.60 

15.52 
1. 80 
6.10 

.80 
28.00 
180.0 

DILUTION 
FACTOR 
(C/CO> 

.245E-04 

.13C3E-04 

.233E-04 

.283£-04 

.1~6£-04 

.254E-04 

.111E-04 

.335E-04 

.372E-04 

.406E-04 

.411£-04 

.344E-04 

.1~3£-04 

.353E-04 

.528£-04 

.562E-04 

.772£-05 

.728E-04 

.355£-04 

.153E-Q4 

.489£-()5 

.123E-05 
.446£-05 
.585E-04 
.240£-05 
.714E-06 
.6~9£-05 
.114E-04 
.326E-05 
.330E-05 
.214E-05 
.986E-o5 
.112E-04 
.3~4E-tl5 

PRCfTQTYPE 
DILUTION 

FACTOR 
. 15SE-~5 
.87SE-Q6 
.147E-05 
.179E-05 
.124£-05 
.161£-05 
. '?(l&£-06 
.212£-05 
.2JGE-05 
.257E-05 
.260£-05 
.21SE-05 
.122E-05 
.223£-05 
.334£-05 
.356£-05 
.48g£-06 
.461E-05 
.225£-05 
.,71£-06 
.309£-06 
.77~£-07 
.282E-06 
.37(1£-05 
.152£-06 
.452£-07 
.442£-06 
.723£-06 
.20itE-06 
.209E-06 
.13.;£-C){i 
.624E-06 
.710E-06 
.24~E-06 



235 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION I>ATA FOR RUN: 21 

UNITS 1 3 4 ' LENGTH SCALE~ 2()()0 

LOCATION DILUTION FACTOR 
lA .~17£-()5 
1 I .193£-()4 
10 .434E-04 
1U .419£-()4 
18 .183£-04 
1E .2o7E-04 
lG .118£-04 
1J .373£-04 
11'1 .492£-04 
lP .E4&E-04 
lS .S03E-04 

1 '" 
.100£-03 

lV .. S58E-04 
lC . 29Ei·£-<)4 
lH .525E-Q4 
1 ~: .531£-04 
1 tl .141£-04 
1Q .142£-04 
1 T .145£-03 
1W .122£-04 
12 .113£-04 
10 .103£-04 
ll .310£-05 
1R .122£-04 
l X 14,~-04 
29 . 114£-03 
2J .779E-04 
2P .415£-04 
2V .186£-04 
i!Y .~f'2E-05 
2C .133E-03 
21< .799E-05 
2H • SOOE-(.)5 
2Q .486£-06 
2W .213£-04 
2Z .129£-04 
3B .871£-05 
3J . 573£-~)5 
3P . 33 2 £-i~J5 
3C .1~3E-Q4 
31< . 53'lE -05 
3Q .4~5E-05 



UNIT I 11 

VELOC I TV ( M/SEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLOW (CU. H/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1 I 
10 
lU 
18 
1E 
1G 
1J 
1M 
lP 
iY 
lC 
lF 
lZ 
10 
lR 
1X 
lS 
lY 
1H 
1K 
1Q 
lT 
1W 
lL 
28 
2C 
2T 
2W 
2-2 
3K 
32 

RAW 
DATA 

<HY-SEC> 
13,8:1 

110. 1 
2075.9 
419,.4 
4025.9 
4247.4 
.2251.0 
2013.9 
432.9 

1559.4 
2733.0 
3040.4 
1144.4 
5826.5 
~~ll:§ 
1738.7 
3792.0 
3528.4 
7281.2 
5230.2 
4175.9 
5492.9 
693.6 

1229.6 
16.7 
13.7 
21.4 
14.9 
12.8 

236 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUH: 22 

LENGTH SCALE: 2000 

MODEL 
.33 

.736E+OS 

.224E-04 
.?,OE-02 
.494£+00 

.73 
.0340 

.0900 

NON-DIHEHSIONAL 
COHCEHTRATION 
COEFFIClENT<K> 

.289£+00 

.124£-01 

.209£-01 

.442£+00 

. 8'98£+00 

.8b1E+OO 

.908E+OO 

.480E+OO 

.429E+OO 

.902E-01 

.332E+OO 

.583£+00 

.649£+00 

.243£+00 

.125E+01 

:~~il!%~ 
.370E+OO 
. S·t 1 E+oO 
.754£+00 
.15££+01 
.112E+Ol 
.S93E+OO 
.118E+01 
.146£+00 
.261£+00 
.903£-03 
.266£-03 
.192£-02 
.730£-03 
.265E-03 

PROTOTYPE 
4.60 

~5.68 
3. 1' 

12.20 
.63 

68.00 
180.0 

DILUTION 
FACTOR 
<CICO> 
:t~~~=8i 
.t75E-03 
.371E-02 
.752E-02 
.721E-02 
.761E-02 
.402E-02 
.360E-02 
.755£-03 
.278E-02 
.489E-02 
.544E-02 
.203E-02 
.104£-01 
,,61E-02 
.44tE-02 
.310E-02 
.G79E-o2 
.632E-02 
.131E-01 
.938E-02 
.748E-o2 
.985E-02 
.122E-02 
.219E-02 
.757E-05 
.223£-()3 
.161E-04 
.612E-05 
.222E-05 

PROTOTYPE 
DILUTION 

FACTOR 
:~~!E:&~ 
.134£-04 
.294£-03 
.576E-03 
.SSJE-03 
.SSJE-03 
.308E-03 
.27,£-03 
.3?9£-04 
.213£-03 
.375£-03 
.417£-03 
.156£-03 
.800E-03 
.507E~OJ 
.338£-03 
.238£-03 
.520E-03 
.484£-03 
.1 ()(1£-02 
.71SE-03 
.573£-03 
.754£-03 
.938£-04 
.1,8£-03 
.580£-06 
.171£-06 
.123£-05 
.469£-06 
. 170£-06 



UNIT t 12 

VELOC I T't < M/SEC} 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. H/SEC) 
STACK DIAMETER <"> 
EXIT VELOCITY (M/SEC> 
[>EHSITY RATIO 
STACK HEIGHT 
REFEREHCE HEIGHT 
LOCATION 

1 I 
10 
1U 
lE 
1G 
1J 
1M 
1P 
1\' 
lC 
iF 
1Z 
1D 
lR 
1X 
15 
1V 
1H 
1K 
1 tl 
1Q 
lT 
ltd 
ll 
28 
2V 
2V 
2C 
2K 
2T 
2W 
2Z 
38 
3J 
3Y 
3C 
3K 
3Q 
3W 
32 
3T 
3X 

RAW 
DATA 

<MY-SEC> 
14.'3 

462.2 
408.2 

15.8 
29.3 
79.2 

116.0 
1672.4 
49,3.4 

37.5 
102.9 

18011.3 
111 ~5 . 0 
2594.8 

1,810.4 
,474.13 

12024.7 
132.6 
706.3 
898.4 

3028.5 
1~022.4 
1S08?.0 

191 .... 1 
9453.6 

55.CJ 
106.0 

12797.8 
12360.2 ,,,5 

92., 
129.8 
110.5 
56.6 
14. 1 

108. 1 
133.2 

10.0 
52.2 
,5.4 
11 . 9 
15.2 

237 

-- UESTYACO PAPER HilL STUDY 

CONCENTRATION DATA FOR RUN: 22 

LENGTH SCALE: 2000 

HODEL 
.33 

.502E+05 

.389E-04 
l.OOOE-02 
.4~5E+OO 

.73 
.0~20 
.0900 

NOH-I> I MEHS I OttAL 
CONCENTRATION 
COEFFIClENT<K> 

.501£-03 

.558£-01 

.4~1£-01 

.€.05£-03 

.228E-o2 

.845E-02 

.lJOE-01 

.205£+()., 

.612£+00 

.32~£-02 

.114£-01 

.222£+01 

.138£+01 

.31~£+00 

.208£+01 

.7,9£+00 

.148£+01 

.150£-01 

.859£-01 

.110£+00 

.373£+00 

.124E+Ot 

.223£+01 

.223E:-01 

.117E+01 

.556£-02 

.117£-01 

.158£+01 

.153£+01 
724E-02 

.1o1e-ot 

.147£-01 

.126£-(,lj 

.593E-02 

.680E-Q3 

.123E'-01 

.154E-<>1 

.l,?E-(•3 

.538t-02 

.702E-02 

.402E-o3 

.SOSE.-0~3 

PROTOTYPE 
4.60 

1,5.00 
5.00 
8.40 

.73 
184.00 

180.0 

DILUTION 
FACTOR 
<CICO> 

.729£-05 

.811E-03 

.?14£-03 

.880£-05 

.331E-04 

.123£-03 

. 189E-03 

.299E-02 

.890E-02 

.478E-04 

.165£-03 

.323E-01 

.2o1e-ot 

.464E-02 

.302E-01 

.116E-Ol 

.216E-01 

.219E-03 

.125E-02 

.160E-02 

.542E-02 

.lSOE-01 

.325E-01 

.325E-03 

.170E-01 

.SOSE-04 

.171E-03 

.230E-Ol 

.222E-01 

.10SE..,.Q3 

.147E-03 

.214E-03 

. 1 83E-Ol 

.862E-0.4 

. 9B'3E-05 

.l79E-03 

.224E-03 

.243E-05 

.782E-04 

.102E-Ol 

.585E-Q5 

.tlSE-04 

PROTOTYPE 
DILUTION 

FACTOR 
.355£-06 
.617E-04 
.543£-04 
.670£-06 
.252£-05 
.935E-05 
.144E-04 
.227£-03 
.677E-o3 
.364E-05 
. 12&£-04 
.24,E-02 
. 1 53E-(a2 
.353£-03 
.230£-02 
.884E-03 
. 1 64E-02 
.166£-04 
.951£-04 
.121E-03 
.413£-03 
.137£-02 
.247£-02 
.247E-04 
.129E-02 
.615E-05 
.130E-04 
.175E-02 
.169£-02 
.802E-05 
.112£-04 
.163E-04 
.13<11:-('4 
.65,t:-05 
.?5JE-t>6 
.l36E-04 
.17oE~o4 
.185E-Q6 
. 5·35E -05 
.777£-05 
.445E-06 
.895E-¢6 



UHIT I 13 

VELOC I TV ( t1/SEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1A 
1 I 
10 
1U 
18 
1E 
1G 
1J 
111 
1P 
1\' 

-i-e-OMIT 
1C 
iF 
1() 
lR 
lX 
15 
1H 
1K 
lN 
lQ 
1T 
lW 
1l 
28 
2C 
2K 
2Q 
38 
3K 
32 

RAU 
OATA 

<HY-SEC) 
578.0 
101.' 

13.3 
34.8 

1852.4 
818.8 
956.7 
2,2.5 
141. 1 
84.8 
20.0 
13.4 

1326.3 
1352.4 

23.4 
''. 1 1'9.5 
57.0 

639.8 
475.2 
296.~ 
81.6 
42.4 
46.4 

~!)~ A 
58.9 

106.9 
17.7 
6.5 
2.8 
4.9 
3.3 

238 

-- UESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 22 

LENGTH SCALE: 2000 

HODEL 
.33 

.381E+05 

.263E-05 
.290£-02 
.427£+00 

.79 
.0140 

.0900 

NOH-DIMENSIONAL 
COHCENT·RAT I ON 
COEFFICJEHT<K> 

.103E+01 

. 1 79£+00 

.170E-01 

.5~1£-01 

.338£+01 

.149£+01 

.174£+01 

.472£+00 

.250£+00 

.148£+00 

.291E-01 

. 111 E-o 1 

.242E+Ol 

.246E+01 

.354E-01 

.113£+00 

.283£-01 
.967£-01 
.116£+01 
.961£+00 
.534£+00 
.142E+OO 
.701£-01 
.775£-01 
.584£+00 
.100£+00 
.188£+00 
.2SOE-01 
.450£-02 
.341E-t)3 
.425f.-02 
. 140£-02 

PROTOTYPE 
4.60 

15.52 
1. 80 
6.10 

.80 
28.00 
180.0 

DILUTION 
FACTOR 
<CICO) 

.103E-02 

.17,£-03 

. 16 7E-04 

.552E-04 

.332£-02 

.146E-02 

.171E-02 

.464£-()3 

.246E-03 

.145£-03 

.287E-04 

.168E-04 

.238E-02 

.242£-02 

.348E-04 

.112£-03 

.278E-04 
.952E-04 
.114E-02 
.S47E-03 
. 526E-03, 
.139E-03 
.689£-04 
.762E-04 
.575E-03 
.987£-04 
.185£-03 
.246E-04 
.443E-05 
.335E-06 
.419E-05 
.138E-05 

PROTOT\'PE 
DILUTION 

FACTOR 
.1 O'E-03 
.1 S6E-04 
.177£-05 
.584E-(l5 
.352£-03 
.155£-03 
.181£-03 
.492£-04 
.261£-04 
.154£-04 
.303E-05 
.178£-05 
.251£-03 
.256£-03 
.369£-05 
.118£-04 
.294£-05 
.lOtE-04 
.121£-0J 
.896£-04 
.55,E-04 
.148£-04 
.730£-05 
.807£-05 
.608£-04 
.1 04E-04 
.196£-04 
.260£-05 
.469E-06 
.355E-07 
.443E-06 
.l4,E-06 



UNITS 11 

239 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 22 

12 13 LENGTH SCALE; 2000 

lOCATION 
lA 
1 I 
10 
1U 
lB 
1E 
1G 
1J 
1M 
!P 
lY 
1C 
IF 
12 
1D 
1R 
1X 
lS 
lY 
1H 
lK 
1N 
lQ 
1T 
1W 
1L 
29 
2Y 
2V 
2C 
2K 
2Q 
2T 
2W 
2Z 
3B 
3J 
3Y 
3C 
3(( 
3Q 
ltd 
3Z 
3T 
3X 

DilUTION FACTOR 
.116£-()4 
.222£-04 
.628£-04 
.564£-(14 
.t;73E-04 
.791£-04 
.802£-()4 
.763£-()4 
.498£-04 
.258£-(13 
.684£-03 
.530£-04 
.794E-04 
.251£-02 
.155£-02 
.439£-03 
.235E-02 
.921£-03 
.167E-02 
.945£-(14 
.156£-03 
.127£-03 
.520£-03 
. 145£-02 
.253£-02 
.111£-03 
.13()£-02 
.615E-05 
.130£-04 
.177E-02 
.169£-02 
.496£-07 
_90BF-05 
.112E-04 
.164£-04 
.1:.it9F.-(J4 
.656£-1)5 
.753£-06 
. t36E-ll4 
• 1?1E-t.)4 
. t85E-06 
.S!'SE-05 
.78()£-05 
.445E-O& 
.S95E-06 



UNIT t 11 

VELOCITY (M/SEC> 
SOURCE STRENGTH <PPft) 
YOLUHE FLOW <CU. K/SEC) 
ST~CK DIAMETER <H> 
EXIT VELOCITY <MJSEC> 
DEtiSITY PATIO 
STACK HEIGHT 
REFEf<f:NCE HEIGHT 

LOCATlOH 

1A 
1 I 
iO 
lU 
18 
1E 
1G 
lJ 
ttl 
lP 
1S 
lY 
1C 
lF 
1H 
1K 
1H 
lQ 
1 T 
lW 
12 
ll 
lR 
lX 
28 
2J 
2C 
21< 
2Q 
2W 
2Z 
20 
3Z 

RAW 
DATA 

<HY-SEC) 
2870.2 
2873., 
t 1 74 . 4 
t 1 74 . ' 36,9.2 
4282.7 
4173.5 
4132.7 
2922.2 
31 42. 1 
1884.8 
785.4 

2960.2 
4666.0 
4744.4 
48!6.5 
4294.7 
3128.0 
2092.9 
968.9 
956.4 

4266.9 
2497.9 

712.7 
97. 1 
18.6 

229.9 
224.7 

22.8 
13.7 
26.7 
29.5 
12.9 

240 

-- UESTYACO PAPER MILL STUDY 

CONCEHTRATlON DATA FOR RUN: 23 

LENGTH SCALE~ 2~00 

MODEL 
.33 

.736E+05 

.224E-04 
.760E-02 
.494E+~O 

.73 
.0340 

.0900 

NON-t>l"ENSIONAL 
CONCENTRATION 
COEFFlClENl<K> 

.6l3E+OO 

.6J4E+OO 

.24,£+00 

.24,E+OO 

.784E+OO 

.9tf.f+(tt' 

.892E+OO 

.884E+OO 

.624£+00 

.671E+QQ 

.402£+00 

.16f.E+OO 

.632E+OO 
·''8E+OO 
.101E+Ot 
.103E+01 
.9tSE+OO 
.668E+OO 
.446E+OO 
. 20t'E +QO 
.202E+Oo 
.912E+OQ 
.533E+OO 
.150E+OQ 
.lSlE-01 
.130E-02 
.466E-01 
.45SE-Ot 
.220E-02 
.267E-03 
.304E-02 
.364£-02 
.36'2E-03 

PROTa)TVPE 
4.60 

95.,8 
3.16 

12.20 
. 63 

68.00 
190.0 

DllUTlON 
FACTOR 
<CICO> 

.514E-02 

.514E-()2 

.2ogE-o2 

.20«)E-02 

.65?E-02 

. 767E-t)2 

. 749E-(>2 

.740E-Q2 

.523E-02' 

.562E-Q2 

.336E-02 

. 139E-02 

.530E-o2 

.a36E-02 

.850E-02 

. 863E-()2 

. 770E-t.>2 

.560E-Od' 

.374E-02 

.1?2E-02 

.l?OE-<>2 

.?65E-02 

.447E-02 

.t26E-02 

.152E-03 

.1(19E-t'J4 

.391£-()3 

.381E-03 

.184E-Q4 

.224E-05 

.255E-04 

.305E-04 

.303E-OS 

PROTOTYPE 
DILUTION 

FACTOR 
.393E-03 
.394E-03 
.160£-03 
.160E-('3 
.5~JE-03 
.58SE-Q3 
.573E-o3 
.567E-03 
.401E-03 
.4:31E-Q3 
.25SE-Ol 
.lOt;E-03 
.4QGE-03 
.641E-03 
.65tE-e<~ 
.661E-Q3 
.59<tE-03 
.42~E-<>3 
.28,E-03 
.132E-03 
.i30F.-03 
. 58~£ -(·~t 
.342£-03 
.964E-04 
.ll,E-04 
.83JE-06 
.299£-04 
.292E-04 
.141E-0.5 
.1?1E-(t6 
.195£-05 
.23JE-~5 
.232E-c·6 



Uf~IT I 12 

VELOCITY <MISEC> 
SOURCE STRENGTH <PPK) 
VOLUME FLOY <CU. MISEC> 
STACK OIAMETER <H> 
EXIT VELOCITY (M/SEC) 
DENSl TV FH11 IO 
STACK HF.lGHT 
REFERENCE HEIGHT 

lOCATION 

lA 
1 I 
10 
lU 
1 B 
l E 
lG 
1 J 
lf1 
1P 
1S 
1V 
1 y 
1 c 
1 F 
1H 
lf< 
lN 
1 Q 
1 T 
lW 
1Z 
1 L 
iR 
tX 
28 
2J 
2P 
2V 
2Y 
2C 
21< 
2Q 
2~.1 
22 
20 
2X 
3B 
"'J JP 
3'1' 
3V 
3C 
3K 
3Q 
3W 
32 
3X 

RAW 
DATA 

<MY-SEC) 
467.7 

4762.2 
6764.6 
'300.4 

289'.1 
364.2 

133().4 
3616.2 
5196.9 
9315.7 
9453.6 
596~.2 
634.8 
106.g 
6 71 . 0 

1100.1 
1125.3 
5263.0 
884,.9 
9149.1 
5~51.6 
571~.2 
2010.6 
4596.2 
3985., 
1629.5 

37.5 
3~.0 
31 . 9 
17.2 

152!1.7 
1432.0 

79.4 
10¢.0 
162.0 
167.3 

31 . 3 
15. 1 
13.0 
14.9 
13.2 
20.9 
15.0 
36.5 
15.7 
43.7 
65.5 
15.5 

241 

-- WESTVACO PAPER Mill STUDY 

CONCENTRATION DAT~ FOR RUN: 23 

LENGTH SC~LE: 2000 

MODEl 
.33 

.502E+05 

.38~E-04 
t.oo¢E-o2 

.4'35E+OO 
.73 

.092" 
.090() 

NON-f>lMENSlONAL 
CONCENTRATION 
COEFF I CI Ef.!T( K) 

.564E-01 

.537E+OO 

.834E+OO 

.777E+OO 

.344E-Ol 

.437E-01 

.163E+O•:> 

.445E+OO 

.641E+OO 

.l15E+Ol 

.ll?E+Ol 

.?36E+OO 

.771E-01 

.ll~E-01 

.Slf.E-01 

.l35E+0¢ 

.138E+OO 

.64!1E+OO 

.lO,E+()l 

.113E+Ot 

. ;•J4E+0¢ 

.705E+O(J 

.247E+OO 

.567£+00 

.4~lE+OO 

.200E+OO 

.329E-o2 

.347E-02 

.25~E-02 

.784£-03 

.188£+00 

.176E+OO 

.B47E-02 

.llOE-¢1 

.18?E-01 

.193E-01 

.252E-02 

.739E-o3 

.478£-03 

.708£-03 

.502E-ti3 

.144E-02 

.718£-03 

.338E-Ct2 

.813E-03 

.42?E-02 

.6,6E-02 

.784E-o3 

PROTOTYPE 
4.60 

165.00 
5.00 
8.40 

.73 
184.0<> 

18').0 

DilUTION 
FACTOR 
(C/CO) 

.821E-03 

.854E-02 

.12lE-Ol 

.113E-Oi 

. 5c)QE-03 

.635E-03 

.237E-02 

.64SE-02 

.c.332E-02 

.167E-01 

. 170E-Ol 

. 107E-Oi 

.112E-02 

.1?2E-03 

. 1l~jE-()2 

.196E-02 

.200E-02 
,g44E-02 
.15,E-¢l 
. 164E-01 
. 107E-Ol 
.1o3E-01 
.359E-02 
.S24E-o2 
.714E-02 
.2~1E-02 
.478E-o4 
. 505E-,)4 
.377E-04 
.114£-04 
.273E-02 
.255E-02 
.123E-03 
.160E-()3 
.271E-03 
. 281 E-•:>3 
.367E-04 
.1Q7E-o4 
,f,95E-05 
.to3E-o4 
.730E-QS 
.210E-o4 
.104E-04 
.492E-04 
. 11 SE-04 
.620E-04 
.101f.-()3 
.114E-U4 

PROTOTYPE 
DllUiiON 

FAC:TOR 
.625E-04 
.65<JE-~3 
.924E-03 
.860E-03 
.38tE-.04 
.483E-04 
.18t.lE-03 
.4gJE-03 
.?O':lE-03 
.127E-02 
.129E-02 
.815E-<•3 
.S53E-04 
.131E-~4 
.90JE-04 
.149E-¢3 
.152E-03 
.71SE-o3 
.121E-02 
.125E-02 
.813E-03 
.7SlE-o3 
.274E-03 
.627E-03 
.544E-v3 
.221E-03 
.364E-OS 
.384E-05 
.2B7E-~5 
.86SE-06 
.20SE-03 
.194E-03 
.937E-05 
.l22E-04 
.2o7E-04 
.214E-04 
.2StlE-05 
.818E-06 
.529E-06 
.784E-06 
.556E-06 
.16(JE-e·s 
.795E-06 
.375E-05 
. ~h')t'JE -06 
.472E-o5 
.771E-(t5 
.86SE-06 



242 

-- VES1YACO PAPER HilL STUDY 

CONCENTRATION OAT~ FOR RUN: 23 
UHlT I 13 LENGTH SCALE: 20<)0 

HODEl PROTOTYPE 
VELOCITY < r1/SEC > .33 4.60 
SOURCE STRENGTH ( pp") .381E+05 
VOLUME FLOW (cu. tiiSEC> .263E-05 15.52 
STACK OIAMETF.R <H) .2SOE-02 1. 80 
EXIT VELOC l T\' ( M/SEC) . 4 2?E +<><t 6. 10 
OEHSITY RATIO .79 .8() 
STACK HEIGHT .0140 28.00 
REFEREHCE HEJCHT .0900 180.0 

LOCATION RAid HON-D 1 ME ~IS I ONAL DILUTION PROTOTYPE 
DATA CONCENTRATION FACTOR DILUTION 

<HY-SEC> COEFF 1 CJ EHT< K) (C/CO) fi~CTOR 
lA 154.4 .275E+<>o .2?0E-03 .28bE-04 
1 I 12.8 .160£-01 .157E-Q4 .166E-Ct5 
lB 300.3 .541E+OO .532E-03 .564E-o4 
lE 66.9 .115E+O¢ .113E-03 .120E-04 
1G 93. 1 .163£+(),, . 16()E-03 .169E-64 
1 J 57.5 .~77E-Ol .~61E-Q4 .l02E-04 
1M 52. l .878E-OI .S64E-o4 .914E-e.5 
lP 13.9 .lSOE-01 .177E-()4 .l87E-Q5 
lS 37.2 .61)5E-01 .595E-04 . 63<)£-(.•5 
lC 373.8 .675£+0,, .664E-03 .7~3E-o4 
lF 245.5 .441E+OO .434E-03 .45'3E-04 
1H 143.2 .254E+OO .250E-OJ .265E-Q4 
lK 184.7 .33oE+oo .325E-03 .344E-Q4 
1Q 43.7 .724E-Ol .712E-04 . 754E-<•5 
1 T 9.8 .106E-Ol .104E-04 .llOE-(•5 
11J 33.8 .543E-Ot .535E-CJ4 .566E-05 
lL 138.7 .246E+OO .242E-03 .256E-04 
1 R 34.2 .550£-()1 .542E-04 .57JE-<15 
2C 6.5 .454E-02 .446E-05 .472E-06 
""'ll! 7.3 .602E-o2 .592E-o5 .627£-¢6 



UNITS 11 

243 

-- UESTYACO PAPER Mlll STUDY 

COHCEMTRATlON DATA FOR RUM: 23 
12 13 LENGTH SCALE~ 2000 

LOCATlON 
lR 
1 I 
10 
1U 
18 
1E 
lG 
1J 
1M 
lP 
lS 
lY 
1 v 
lC 
1F 
1H 
1K 
1H 
1Q 
lT 
1W 
1 z. 
lt. 
1R 
lX 
29 
2J 
2P 
2V 
2'f 
2C 
2K 
2Q 
2W 
2Z 
20 
2X 
39 
3J 
3P 
3''( 
3V 
3C 
3K 
3Q 
3W 
3Z 
3X 

DILUTION FACTOR 
. 107£-03 
.t;;92E-tl3 
.'341E-03 
.a?7E-o3 
.g7JE-04 
.112£-03 
.243E-03 
.554£-03 
.753E-03 
. 132£-02 
.132E-02 
.82bE-o3 
.853E-c>4 
.635£-04 
. 163£-(13 
.221£-03 
.226E-<t3 
. 781£-(13 
.126£-02 
.t28E-02 
.827£-03 
.795E-03 
.338£-03 
.664£-03 
.554E-03 
.22JE-o3 
.3i3E-Q5 
.384E-05 
.287E-05 
.868£-06 
.211E-03 
.198£-03 
.<J52E-05 
. 122£-04 
.20-:JE-04 
.216£-04 
.280E-05 
.918E-•j6 
.529E-Q6 
.784£-06 
. 556E-tl6 
. 16()£-05 
. 795E -£)6 
.375£-()5 
.<JOOE-06 
.472E-os 
. 774E·"\)5 
.868£-()6 



UNIT I tt 

YElOC I TV < H/SEC > 
SOURCE STREHGTH <PPM> 
VOLUME FlOW <CU. M/SEC> 
STACK DIAMETER <"> 
EXIT VELOCITY <MISEC> 
DE H S I T 'I . R A T I 0 
STACK HEIGHT 
REFERENCE HEICHT 

LOCATION 

1A 
1 I 
10 
tll 
19 
1E 
1G 
1f1 
lP 
lS 
1V 
1C 
1F 
lH 
1K 
1 t~ 
!Q 
lT 
1W 
1Z 
10 
ll 
1R 
28 
2J 
2C 
21< 

RAW 
DATA 

<MY-SEC> 
1872.0 
1375.4 
4Q4.0 
420.8 

2903.9 
2809.3 
219?.8 
884.3 
590.0 
290.6 

59.3 
2476.3 
2900.1 
2610.5 
2559.9 
1048.7 
557.9 
236.6 

98.3 
115.5 
283.1 

45.0 
4~.b 

15.6 
10.7 
17.0 
23.2 

244 

-- WESTYACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN! 24 
LENGTH SCALE! 20¢0 

110DEl 
.33 

.736E+05 

.224E-04 
.760E-02 
.494E+OO 

.73 
.0340 

.0900 

NON-I>IftEHStONAL 
CONCENTRATION 
COEFFiCIENT<K> 

.399£+()() 

.293E+OO 

.843£-01 

.BSOE-01 

.629E+oo 

.600E+OO 

.469£+00 

.187E+OO 

.124E+o0 

.E.OOE-<11 

.104E-01 

.52~E+OO 

.62<-E+OO 

.558E+OO 

.54?E+OO 

.223E+OO 

.117E+OO 

.485£-01 

. 1 esE -o 1 

.225E-01 

.594E-Ol 

.738£-02 

.S35E-o2 
. 129E-02 
.251£-03 
.16~E-02 
.292£-02 

PROTOTYPE 
4.60 

95.,8 
3. 16 

12.20 
.63 

68.00 
180.0 

DILUTION 
FACTOR 
< C I CO ) 

.J35E-o2 

.245£-02 

.7~7£-03 

. 737E-{l3 

.520E-o2 

.503E-02 

.3!13E-02 

.157£-02 

.to4E-o2 

.503E-03 

.S75E-04 

.443E-02 

.519E-02 

.467E-02 

.45SE-o2 

.187E-02 

.983E-03 

.406E-03 

.157E-o3 

. t SSE-03 

.4906-03 

.619E-04 

.?oOE-04 
. l(•SE-04 
.210E-Q5 
.t34E-04 
.245E-04 

PROTOT\".PE 
DILUTION 

FACTOR 
.25,£-03 
.188£-03 
.541E-04 
. 565E-C)4 
.398£-03 
.395£-03 
.lOtE-03 
.120E-03 
.79SE-<>4 
.385E-04 
.670£-05 
.33~E-03 
.39SE-03 
.358E-03 
.351£-¢3 
.143E-03 
.753E-04 
.311£-04 
.121E-04 
.144E-04 
.37SE-o4 
.474E-05 
.536£-05 
.826E-06 
.161£-()6 
. 1 OJE-05 
.!SSE-<>5 



UNIT I 12 

VELOCITtt (M/SEC) 
SOURCE STRENGTH <PPH> 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC> 
DEUSIT'f RATIO 
STACit HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
1U 
18 
lE 
1G 
1 J 
1M 
lP 
1S 
1V 
1 v 
1C 
if 
1H 
1K 
lH 
10 
1 T 
1W 
1 z 
lD 
1 R 
1X 
2B 
2J 
2P 
2V 
2Y 
2C 
2K 
2Q 
2W 
2Z 

RAW 
DATA 

<HY-SEC> 
2892.8 
512~.~ 
3108.t.) 
3156.8 
2078.9 
3788.2 
3474.2 
4378., 
3770.6 
3657.3 
2263.8 
842.0 

49.4 
1174.7 
2698.9 
3658.6 
3475.8 
417~.9 
3604.1 
181~.3 
607.2 
715.3 
12C..2 
180.5 

68. 1 
108.7 

37.7 
20.5 
13.2 
10. 1 
88.9 

112.8 
29.9 
1£.2 
33.9 

24S 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 24 

LENGTH SCALE: 2000 

MODEL 
.33 

.502E+Q5 

.J8~E-04 
l.OOOE-02 

. 4~5E+<.'0 
.73 

.0920 
.0900 

HOH-Dit1ENSJOHAL 
CONCENTRATION 
COEFFICIENT(K) 

.355E+oo 

.632E+O() 

.383E+OO 

.38~E+OQ 

.256E+o0 

.467£+00 

.428E+o0 

.540E+OO 

.465E+OO 

.451E+OO 

.278£+00 

.103E+OO 

.47GE-02 

.144£+1)() 

.332E+OO 

.451E+OO 

.428E+OO 

.515E+OO 

.444E+OO 

.223£+00 

.73?E-01 

.870E-01 

.135E-01 

.210£-01 

.707E-o2 
.122E-01 
.344£-02 
.132£-02 
.420E-03 
.3ooE-o4 
.976£-02 
.127E-01 
.248£-02 
.78~E-03 
.297E-02 

PROTOTYPE 
4.60 

165.00 
5.00 
8.40 

.73 
184.00 

180.0 

DILUTION 
FACTOR 
(C/CO) 

.516E-02 

.920E-02 

.557E-02 

.565E-v2 

.372E-02 

.679E-02 

. 622E-t.J2 

.785E-02 

.676E-02 

.655E-02 

.405E-02 

.149E-02 

.692E-04 

.209E-Q2 

.483E-02 

.656E-02 

.623E-02 

.749E-02 

.646E-02 

.325E-02 

.1Ct7E-o2 

.127E-02 

.196E-03 

.305E-03 

.1tt3E-03 
.t7SE-o3 
.501E-04 
.192E-04 
.610E-05 
.436E,...06 
.142E-03 
.1S5E-03 
.360E-04 
.115E-04 
.432E-04 

PROTOTYPE 
DILUTIOH 

FACTOR 
.393E-o3 
.700£-03 
.424E-o3 
.430£-03 
.283E-03 
.517E-03 
.474E-o3 
.597E-Q3 
.514£-03 
.4'3'3E-¢3 
.308E-03 
.114£-03 
.527E-05 
.159E-c>3 
.36SE-o3 
.4,~E-03 
.474E-03 
.570£-03 
.491E-o3 
.247£-¢3 
.816£-04 
.964E-04 
.14'3£-()4 
.232E-04 
.7BJE-o5 
.135E-Q4 
.381E-05 
.146£-05 
.464E-06 
.332E-07 
.lOSE-04 
.141E-o4 
.274E-05 
.874E-06 
.329£-05 



UNIT I 13 

YELOCITV <MISEC> 
SOURCE STRENGTH <PPM> 
VOLUME FLO~ <CU. M/SEC> 
STACK DIAMETER (H) 
EXIT VELOCITY CM/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1A 
1 I 
18 
IE 
1G 
1J 
1P 
1S 
1V 
1V 
1C 
1F 
1H 
lK 
1H 
1Q 
lT 
1 ~J 
lZ 
10 
1L 

RAW 
DATA 

<ttY-SEC) 
19.3 
17.9 

113.3 
46.7 
20.3 
65.2 
43., 
19.2 
10. 1 
27.7 

210.6 
104.7 
79.5 
76.9 
1£.0 
3.3 
2. 1 

.9 
1. 4 

28.5 
29., 

246 

-- UESTVACD PAPER Mill STUDY 

CONCENTRATION DATA FOR RUN: 24 
LENGTH SCALE} 2000 

MODEL 
.33 

.381E+05 

.263E-05 
.280£-02 
.42?E+OO 

.79 
.0140 
.0,00 

HOH-DIMEHSIONAL 
CONCENTRATION 
COEFFICIENT<K> 

.338E-01 

.314E-01 

.206£+00 

.838E-01 

.356E-01 

.118E+OO 

.782£-01 

.337£-01 

.171E-01 

.492&-01 

.383E+OO 

.19~£+00 

.144£+00 

.139E+OO 

.279£-01 

.468£-02 

.251E-02 

.254E-QJ 

.117E-o2 

.507E-01 

.52££-01 

PROTOTYPE 
4.60 

15.52 
1.80 
6.10 

. 80 
28.00 
180.0 

DILUTION 
FACTOR 
(C/CO) 

.333E-04 

.J<>,E-04 

.2o2e-o3 

.825E-04 

.351E-04 

.t16E-03 

.769E-04 

.332E-04 

.168E-04 

.4B4E-04 

.377E-03 

.187E-03 

.141E-03 

.137E-03 

.274E-04 

.460E-05 

.247E-05 

.250E-Q6 

.115E-05 

.4~9E-04 

.518E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.352E-~5 
.327E-05 
.214E-04 
.87JE-05 
.371E-o5 
. 123E-04 
.814E-o5 
.351E-05 
. 1 ?SE-05 
.Sl3E-05 
.399E-04 
. 19SE-0.4 
.150E-64 
.l45E-04 
.290E-05 
.4S37E-06 
.261E-06 
.265E-07 
.122E-06 
.52SE-05 
.54SE-o5 



UNITS 11 

247 

-- WESTYACO PAPER Mill STUDY 

CONCENTRATION DATA FOR RUN: 24 

12 13 LENGTH SCALE: 2000 

LOCATION 
1A 
1 I 
10 
lU 
18 
1E 
1G 
1J 
111 
lP 
1S 
1Y 
1\' 
1C 
iF 
lH 
11< 
1H 
lQ 
l.T 
!fd 
12 
10 
ll 
1R 
lX 
2B 
2J 
2P 
2'.J 
2Y 
2C 
21< 
2Q 
2W 
2Z 

DILUTION FACTOR 
.420£-(13 
.720£-03 
.429£-03 
.436£-03 
.327£-03 
.558E-03 
.506£-03 
.599E-Q3 
.527£-03 
.50SE-v3 
.313£-03 
.115£-()3 
.581£-05 
.199E-(J3 
.412£-03 
.53SE-03 
.513E-03 
.586£-03 
.500£-03 
.251E-03 
.828£-04 
.';7';£-04 
.195£-04 
. 108£-()5 
.239£-04 
.783£-05 
.136£-04 
.3B3E-OS 
.14iJE-05 
.464£-06 
.332£-07 
.to9E-o4 
. 143£-04 
.274£-05 
.874£-06 
.329£-05 



UNIT t 11 

VELOCIT•t <MlSEC> 
SOURCE STREHGTH <PPM> 
VOLUME FLOW <CU. "/SEC> 
STACK DIAMETER <H) 
EXIT YELOCITV <MISEC> 
DEt~SIT'l' RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1A 
1 I 
10 
1U 
18 
1E 
1G 
lJ 
1H 
1P 
IS 
lY 
IV 
lC 
1F 
1H 
1K 
1N 
1Q 
1T 
1W 
lZ 
1l 
lR 
~~ 
21 
20 
28 
2E 
2G 
2J 
2M 
2P 
2S 
2\1 
2V 
2C 
2F 
2H 
2K 
2tJ 
2Q 
2T 
2W 
2Z 
2l 
2R 
2X 

RAW 
DATA < HY-SEC) 
597.7 

1039.0 
515.2 
522., 

t 142. 1 
1059.5 
906., 
86,.1 
148. 1 
504.7 
341.4 
234.8 

78.3 
956.6 
859.2 
908.6 
8,2.8 
528.6 
445.1 
288.5 
238.5 
233.8 
56?.7 
263. 1 
i~~:~ 

27.5 
14.4 
83.2 
58.0 
76.7 
63.5 
17. 1 
14., 
13. 1 
12.5 
9.8 

59.9 
'2. 1 
36.8 
41 . 2 
18.6 
13.3 
11.0 
9.8 

12. 1 
27.4 
14.8 
9.4 

248 

-- UESTYACO PAPER MILL STUDY 

CONCENTRATION OATA FOR RUN: 25 

LENGTH SCALE~ 2000 

tfODEl 
.33 

.. 736E+05 

.224£-04 
.760E-02 
.494£+00 

.73 
.0340 

.0900 

NOH-C>Ir1ENSIONAL 
CONCENTRATION 
COEFFICIEHT<K> 

.123E+OO 

.220E+OO 

. 1 •)8£ +00 

. 1 09E+ .. ,O 

.242£+00 

.225£+00 

. 192£ +00 

.184E+OO 

.291E-ot 
• 1 06E+OO 
.705£-01 
.477£-01 
.141E-01 
.202E+OO 
.182£+00 
.192£+00 
.182£+00 
.lllE+OO 
.928E-01 
.592£-ot 
.485£-01 
.475£-01 
.119E+O(l 
.537£-01 
:~~~~=81 
.388£-02 
.108£-02 
.15BE-01 
.104£-01 
.144£-01 
.116£-01 
.165E-02 
.118£-02 
.803£-03 
.6,!1E-03 
.781E-04 
.108£-01 
.113E-01 
.588E-02 
.682E-o2 
.198E-02 
.839E-03 
.341E-03 
.878£-04 
.582E-03 
.38?E-02 
.116£-02 
.719£-05 

PROTOTYPE 
4.60 

95.68 
3. 16 

12.20 
.63 

68.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

.103£-02 

.184£-02 

.903£-03 

.'317£-()3 

.2o3E-o2 

.188E-t)2 

.t61E-02 

.154E-02 

.244E-03 

.884E-03 

.~91E-03 

.3~9E-03 

.llSE-03 

.170E-02 

.152E-02 

.161E-02 

. t53E-o2 

.927E-03 

.777E-03 

.4~6£-03 

.406E-03 

.399E-03 

.9~SE-03 

.450E-03 

.33CJE-03 

.1~4t;-Q..S 

.325E-04 

.~07E-05 

.133E-03 

.874E-04 

.121E-03 

.4J73E-04 

.139E-04 
,,87£-05 
.,73E-Q5 
.561E-05 
.,SSE-06 
,,OSE-04 
.947E-04 
.4,3E-04 
.571E-04 
.166E-04 
.7o3E-os 
.286E-05 
.73&E-u6 
.488E-Q5 
.324E-04 
.969E-05 
.6<>3E-O? 

PROTOTYPE 
DILUTION 

FACTOR 
.792E-04 
.141E-03 
.692E-04 
. 703£-()4 
.tSGE-ol 
.144E-Q3 
.12JE-03 
.118E-03 
.187E-04 
.67SE-04 
.4~3E-04 
.306£-04 
.90,E-os 
.130£-03 
.117£-03 
. 123£-03 
.117£-03 
.711E-04 
.!59,£-04 
.38()£-04 
.311E-04 
.305£-04 
.764£-04 
.345£-04 
.260E-04 
.14'11:-Q4 
.249£-05 
.695£-06 
.102£-&4 
.669£-05 
.926£-05 
.745E-05 
.10~E-os 
.756E-06 
.516E-06 
.430£-06 
.501E-07 
.695£-05 
.725£-05 
.377£-05 
.43SE-05 
.127£-05 
. 53•3£-06 
.219£-06 
.564E-O? 
.374£-06 
.24SE-05 
.742£-06 
.462E-08 



UNIT I 12 

VELOCITY <MISEC> 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC) 
STACK DIAMETER <H> 
EXIT VELOCITY ("/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
1 u 
lB 
1E 
1G 
1J 
1 tt 
1P 
1S 
1\1 
1Y 
1C 
1F 
1H 
11< 
1H 
1Q 
1T 
lU 
1Z 
lL 
1R 
1X 
2~ 
21 
20 
28 
2E 
2G 
2J 
2H 
2P 
25 
2Y 
2Y 
2C 
2F 
2H 
21< 
2H 
2Q 
2T 
2W 
2Z 
2l 
2R 
2)( 

RAW 
DATA 

<MY-SEC) 
476.8 

1160.3 
1086.8 
1061.2 
359.8 
475.5 
572.7 
878.9 
260.8 

1192.7 
926.5 
908.4 
448. 1 
386.1 
534. 1 
655.5 
628.0 
706.2 
871.5 
679.7 
608.5 
587.8 
532.7 
377.8 
404.7 
3b6.0 
132.9 

46.2 
29,.7 
231.9 
226.8 
1,4., 

47.4 
48.<J 
38.4 
49.5 
21.0 

279.9 
218.1 
163.3 
170.4 
58., 
45.0 
53.6 
23.9 
38.3 
69.3 
55.9 
20.2 

249 

-- WESTVACO PAPER "ILL STUDY 

CONCENTRATION DATA FOR RUN: 25 

LENGTH SCALE: 2000 

HODEL 
.33 

.5o2E+o5 

.389E-04 
1.oooe-o2 

.495E+OO 
.73 

.0920 
.0900 

NON-DIMENSIONAL 
CONCENTRATION 
COEFFICIENT<K > 

.568E-¢1 

.141£+00 

. 132E+OO 

.129£+(.H) 

.423£-01 

.566£-01 

.686£-01 

.106£+00 

.301£-01 

.145£+00 

.112£+00 

.110E+OO 

.532E-01 

.456£-01 

.638E-01 

.788E-ot 

.754£-01 

.851£-()1 

.106£+00 

.81SE-o1 

.730E-Ot 

.705£-01 

.637£-01 

.445E-01 

.479£-01 

.429£-01 

.141£-01 

.335E-o2 

.34?E-Ot 

.263£-01 

.257£-01 

.180£-01 

.34,£-02 

.368£-02 

.239£-02 

.376£-02 

.235E-03 

.322£-01 

.246£-01 

.178£-01 

.187£-01 

.488E-o2 

.320£-02 

.427£-02 

.S98E-03 

.238E-o2 

.620E-02 

.454E-o2 

.143£-03 

PROTOTVPE 
4.60 

1£5.00 
5.00 
8.40 

.73 
184.00 

180.0 

DILUTION 
FACTOR 
(C/CO) 

.S26E-03 

.2Ca5E-02 

.1~2E-02 

.188£-02 

.,15£-03 

.S23E-03 

.,99E-03 

.155E-02 

.437£-03 

.211E-02 

.163E-02 

.160E-02 

.774E-Q3 

.66JE-03 

.929E-03 

.115E-02 

.tlOE-02 

. 124E-02 

.154E-02 

.119E-02 

.106E-02 

.103E-02 

.926E-03 

.648£-03 

.6~6E-03 

.,23E-03 

.205E-03 

.488E-04 

.504£-()3 

.382E-03 

.373E-03 

.262£-03 

. 50SE-t)4 

.536E-04 

.348E-04 

.547£-04 

.341E-05 

.469E-03 

.358£-03 

.25'3E-03 

.272E-03 

.7o9E-o4 

.466E-04 

.,20E-04 

.s?oE-o5 

.346E-04 

.<J02E-04 

.,60E-04 

.207E-05 

PROTOTYPE 
DILUTION 

FACTOR 
.62SE-04 
.156£-<."3 
.146£-03 
.143E-o3 
.468£-04 
.627E-04 
.760£-04 
.118£-03 
.333E-04 
.161£-03 
.124E-03 
.122E-03 
.58~£-04 
.504E-04 
. 7<>7E-04 
.873E-04 
.835E-04 
.942E-04 
.117£-03 
.90~E-04 
.809E-04 
.78(1£-04 
.7Q5E-04 
.49JE-04 
.530E-04 
.475E-04 
.lS,E-04 
.371£-05 
.384£-04 
.291£-04 
.2S4E-04 
.1 9'3E-o4 
.387E-05 
.40SE-05 
.265£-05 
.41,£-05 
.260£-06 
.357£-04 
.272£-04 
.197E-04 
.207E-04 
. 54<>£-,ls 
.355E-05 
.472E-o5 
.662£-()6 
.263E-05 
.686E-05 .so2e-os 
.1 SSE-06 



UNIT I t 3 

YELOC I TY < M/SEC) 
SOURCE STRENGTH <PPH> 
VOLUME FLOW <CU. "/SEC> 
STACk OIAftETER <H> 
EXIT VELOCITY (M/SEC) 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

!A 
1 I 
10 
1U 
18 
1E 
1G 
1J 
111 
1P 
1S 
lY 
1\' 
1C 
1F 
1H 
11< 
1N 
1Q 
1T 
1tJ 
1Z 
10 
ll 
1R 
1X 
2A 
21 
20 
28 
2E 
2G 
2J 
2H 
2P 
2S 
2Y 
2Y 
2C 
2F 
2H 
2K 
2H 
2Q 
2T 
2Z 
2l 
2R 
2X 

RAW 
DATA 

<HV-SEC> 
77.8 
71.7 
33.7 
64.1 

100.7 
120.7 
154.5 
102.2 

'. 1 105. 1 
41 . 1 
30.0 
8.3 

137., 
162.4 
135.3 
118.2 

93.8 
88.5 
43.0 
34.0 
35.4 
2.2 

121 . 2 
5?., 
35.4 
10.3 
3.9 
1. 7 
?.0 

10.3 
3.3 
3.0 
3., 
3.7 
1 . 8 
3.4 
1. 2 
9.2 

15.3 
5.6 
7.0 .. , 
3.2 
3. 1 
4.2 
8. 1 
2.9 
3.5 

250 

-- UESTVACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUH: 25 

LENGTH SCALE: 2000 

MODEL 
.33 

.381E+05 

.263E-05 
.290E-02 
.427E+OO 

.79 
.0140 

.0900 

NON-DIMENSIONAL 
CONCENTRATION 
COEFFICIENT( I() 

.139£+00 

.128E+OO 

.585£-0t 

.114E+OO 

.181£+00 

.21?£+00 

.279£+00 

.1S4E+OO 

.136.£-01 

. 189E +00 

.722£-01 

.518£-01 

.123£-01 

.248E+OO 

.294E+OO 

.244E+OO 

.213E+OO 

.1 68£+00 

.159£+00 

.755E-t;t 

.591£-ot 

.617E-Ot 

.111£-02 

.218E+OO 

.102£+00 

.617E-01 

.170E-01 

.528£-02 

.127£-02 

.110E-01 

.173E-Ot 

.413£-02 

.724£-02 

.465£-02 

.491£-02 

.148£-02 

.·438£-02 

.378£-03 

.tSOE-01 

.262£-01 

.845£-02 

.109£-01 

.709E-02 

.39££-02 

.384E-02 

.590£-02 

.129£-01 

.350E-o2 

.446£-02 

PROTOTYPE 
4.60 

15.52 
1.80 
6 .1 0 .so 
28.00 
180.0 

DILUTION 
FACTOR 
( C /CO) 

.137E-03 

.126E-03 

.57£E-04 

.112E-t>3 

.178E-03 

.214E-03 

.275E-03 

.181E-03 

.134E-04 

.186E-03 

.710E-o4 

.510E-04 

.121E-04 

.244E-03 

.289E-03 

.240E-03 

.209£-03 

.166E-03 

.t56E-o3 

.743E-04 

.582E-04 

.607£-04 

.110£-()5 

.215E-03 

.101£-03 

.607E-¢4 
.167E-04 
.520E-05 
.125E-OS .teaae-o4 
. 170E-04 
.4o6E-o5 
.712£-05 
.458E-05 
.483E-05 
.145E-OS 
.43te-os 
.3?2E-O' 
.147E-04 
.257E-04 
.831E-05 
.107E-04 
.698E-OS .a,oe-os 
.378E-05 
. 581 E·-05 
.127E-04 
.345E-05 
.439E-05 

PROTOTYPE 
DILUTION 

FACTOR 
.145E-o4 
.13JE-04 
.&toE-os 
.119E-04 
.188£-04 
.226£-04 
.291£-04 
.191E-04 
.142E-05 
.197£-04 
.751E-c>S 
.S40E-o5 
.12SE-o5 
.259E-li4 
.30bE-04 
.254E-04 
.222E-04 
. 1 75E -0.4 
.1 65£-04 
.796E-~5 
.616£-~5 
.643E-05 
.ll,E-06 
.227E-04 
.lO,E-04 
.643£-05 
.177£-05 
.55()£-0b 
.132£-0b 
.115£-05 
.180E-05 
.430£-06 
.754£-06 
.4S5E-06 
.512E-Q6 
.154£-06 
.456£-06 
.394E-o7 
.156£-05 
.272£-o.s 
.88CE-06 
.113£-05 
.73SE-06 
.412£-o' 
.400£-0, 
.615E-o6 
.134£-05 
.365£-06 
.464£-06 



UNITS 11 

251 

-- WESTYACO PAPER MILL STUOY 

COHCEHTRATIOH DATA FOR RUN: 2S 

12 13 LENGTH SCALE: 2000 

LOCATION 
lA 
1 I 
10 
1U 
18 
1E 
lG 
1J 
1" 
1P 
lS 
1Y 
1\' 
1C 
1F 
1H 
1K 
1N 
1Q 
1T 
1W 
12 
10 
1L 
lR 
1X 
2H 
21 
20 
28 
2E 
2G 
2J 
2t1 
2P 
25 
2Y 
2Y 
2C 
2F 
2H 
2K 
2N 
2Q 
2T 
2W 
2Z 
2l 
2R 
2X 

DILUTION FACTOR 
.728E-04 
.173£-03 
.154E-03 
.151£-03 
.653£-04 
.803£-04 
.CJ21E-Q4 
.132£-()3 
.354£-04 
.170£-03 
.13()£-03 
.126£-03 
.600E-Q4 
.,69£-04 
.863£-04 
.103£-03 
.983E-04 
.104£-03 
.125£-03 
.954£-04 
.848£-04 
.819£-04 
.123£-07 
.SlOE-<•4 
.541£-04 
.564£-04 
.492£-()4 
.159E-Q4 
.38()£-05 
.396E-04 
.JOOE-04 
.294E-04 
.208£-04 
.403£-05 
.421£-05 
.272E-05 
.426£-05 
.269£-06 
.366£-04 
.283E-04 
.202£-04 
.213E-04 
.561£-05 
.365E-05 
.479£-05 
.668E-06 
.274£-05 
.727£-()5 
.514E-05 
.207£-06 



UNIT I 11 

VELOCITY (M/SEC) 
SOURCE STRENGTH <PP"> 
VOLUME FLOW <CU. "/SEC> 
STACK DIAHETER (M) 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
lU 
18 
1E 
lG 
1 J 
11'1 
lP 
1S 
1Y 
1 \' 
1C 
1F 
lH 
1K 
1N 
1Q 
lT 
1W 
1Z 
10 
lL 
1R 
1 v 
28 
2J 
2P 
2Y 
2Y 
2C 
2K 
2Q 
2W 
2Z 
3Z 
3C 
38 
3A 

RAW 
DATA 

<MY-SEC> 
175.7 
276.2 
376.2 
357.4 
148.S 
197.9 
242.2 
240.1 
298.2 
343.6 
391.0 
342.2 
334.4 
136.2 
240.5 
241.2 
267.7 
285.8 
374.7 
356.0 
3,8.7 
350.7 
135.3 
288.1 
299., 
301.3 
348.4 
272.9 
22G.t 
157.4 
96., 

259.9 
2,8.7 
186.8 
150.0 
148.0 
21.0 
26.4 
32.8 
30.9 

252 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 26 

LENGTH SCALE: 2000 

MODEL 
.33 

.736E+05 

.224E-o4 
.760E-02 
.4~4E+OO 

.73 
.0340 

.0900 

NON-DIMENSIONAL 
CONCENTRATION 
COEFFICIENT<K> 

.355E-01 

.571£-01 

.785£-01 

.745E-01 

.297£-ot 

.403£-01 

.4,8E-01 

.4,3£-01 

.618E-01 

.715E-Ol 

.817E-Ot 

.712E-01 

.69SE-01 

.270£-01 

.4()4£-01 

.496E-01 

.552E-Ot 

.S91E-01 

.782£-01 

.742£-01 

.7,9£-<)1 

.730£-01 

.268£-01 

.596£-01 

.621£-01 

.624£-01 

.726£-01 

.5,4E-01 

.4,4£~01 

.316£-01 

.186£-01 

.536£-01 

.355E-01 

.379£-01 

.301E-Ot 

.296£-01 

.182£-02 

.297£-02 

.435E-02 

.394£-02 

PROTOTYPE 
4.60 

95.b8 
3. 16 

12.20 
.63 

68.00 
180.0 

DILUTION 
FACTOR 
(C/CO) 

.29?E-()3 

.478E-03 

.,SSE-Ol 

.624E-03 

.249E-03 

.337E-Q3 

.417E-03 

.413E-03 

.51SE-03 

.599E-03 

.,84E-~3 

.597E-03 

.583E-03 

.227E-03 

.414E-03 

.413E-03 

.463E-03 

.4Sl6E-03 

.655£-03 

.622E-03 

.,44E-03 

.612£-03 

.225E-03 

.SOOE-03 

.520E-03 

.523E-03 

.,OSE-03 

.473E-03 

.3B9E-03 

.265E-03 

.156E-03 

.449E-03 

.465E-03 

.318E-03 

.252E-03 

.248E-03 

.152E-04 

.249E-04 

.365E-Q4 

.330E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.22SE-04 
.366E-04 
.504£-04 
.47SE-04 
.191E-04 
.25SE-04 
.319E-04 
.317E-04 
.397E-04 
.45,E-04 
.524E-04 
.457E-04 
.446£-04 
.174E-04 
.317E-o4 
.31SE-04 
.355£-04 
.380£-04 
.502E-04 
.47.;E-04 
.494E-04 
.469E-04 
.172E-04 
.38JE-04 
.399E-04 
.401E-04 
.46,E-04 
.362£-04 
.29SE-04 
.203E-04 
.119£-04 
.344£-04 
.35,E-o4 
.244E-04 
.193E-04 
. 190E-04 
.117E-05 
.191E-05 
.279E-05 
.253E-05 



UNIT t 12 

VELOCITY (PI/SEC> 
SOURCE STRENGTH <PPM> 
VOLU"E FLOW <CU. 11/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY (M/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
1U 
18 
1E 
1G 
1J 
111 
1P 
1S 
1 '/ 
lV 
1C 
lF 
1H 
1K 
1N 
1Q 
1T 
1W 
1Z 
10 
1L 
1R 
1X 
29 
2J 
2P 
2Y 
2V 
2C 
21< 
2Q 
2W 
2Z 
3Z 
3 ~J 
31< 
3C 
3P 
3J 
39 
31 
3A 

RAU 
DATA 

<MY-SEC> 
218.6 
2G6.4 
472.5 
436.4 
130. 1 
178.3 
251.0 
229.0 
327.1. 
422.2 
568.1 
508.7 
638.2 
118. 1 
20£.7 
218.5 
247.7 
311.4 
4''·' 529.1 
627.7 
585.5 
252.9 
320.6 
417., 
506.1 
584.9 
557.C) 
549.9 
419.3 
300.1 
501.9 
513.5 
507.6 
428.5 
414.9 

77.9 
22.5 
12.() 

225.4 
31.3 
97.9 

·273. 8 
87.7 

180.8 

253 

-- UESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 26 

LENGTH SCALE: 2000 

MODEL 
.33 

.502£+()5 

.389E-04 
1.000£-02 

.495E+OO 
.73 

.0920 
.0900 

NON-DIMENSIONAL 
CONCENTRAT I Ot~ 
COEFFICIENT<K> 

.257E-01 

.316E-ot 

.570E-01 

.526£-01 

.147E-Ot 

.2<J7E-01 

.297E-01 

.2G9E-01 

.391£-01 

.SOSE-01 

.688E-Ol 

.61SE-01 

.775E-01 

.132E-ot 
·.242E-01 
.257£-01 
.2'J3E-01 
.371E-01 

.. 604E-01 
.640£-01 
.762£-01 
.710E-Ot 
.29,E-01 
.383E-01 
.502£-01 
.612£-01 
.709E-01 
.676E-Ot 
.6,6£-01 
.505£-0t 
.357E-01 
.607E-01 
.621E-ot 
.614£-01 
.51&E-01 

:a!?£=8~ 
.144E-02 
.131£-()3 
.265£-01 
.252£-02 
.107£-01 
.325£-01 
.94~E-02 
.210£-01 

PROTOTYPE 
4.60 

165.00 
5.00 
8.40 

.73 
184.00 

180.0 

DILUTION 
FACTOR 
(C/CO) 

.373E-03 

.459E-03 

.830E-03 

.76SE-03 

.214£-03 

.3otE-o3 

.431E-03 

.392E-03 

.568E-03 

.739E-03 

.lOOE-02 

.895E-03 

.113E-02 

.193E-03 

.352E-03 

.373£-03 

.426E-03 

.S4oE-o3 

.878£-03 

.931E-o3 

.111E-Q2 

. to3E-o2 

.435E-03 

.557E-03 

.731E-03 

.StOE-03 

.to3E-02 

.983E-03 

.969£-()3 

.734£-03 

.520E-03 

.SB2E-03 

.903£-()3 

.893E-03 

.751E-03 
:I~~~=8~ 
.20CJE-04 
.191E-05 
.385E-Q3 
.367E-04 
.t56E-03 
.473E-03 
.138E-03 
.305E-o3 

PROTOTYPE 
D ILUTI Otl 

FACTOR 
.284£-04 
.349£-04 
.631E-04 
.582E-04 
.16JE-()4 
.229E-04 
.328£-04 
.29SE-04 
.433£-04 
.56JE-o4 
.762£-04 
.6B1E-04 
.85SE-04 
.147£-04 
.26SE-04 
.284E-04 
.324£-04 
.411£-04 
.£68£-04 
.709£-04 
.844£-04 
.7SGE~04 
.331E-04 
.424E-04 
.556E-04 
.677£-04 
.?ss£-04 
.748E-04 
.737£-04 
.559£-04 
.39~E-04 
.672E-04 
.697E-04 
.679£-04 
.571E-o4 
:;~~~=sa 
.lSCJE-05 
.14,£-0b 
.2'J3E-04 
.279£-05 
.ll,E-04 
.36oE-04 
. 105£-04 
.232E-04 



UNIT t 13 

VELOCITY <MISEC> 
SOURCE STRENGTH <PP") 
VOLUME FLOW <CU. M/SEC> 
STACK DIAnETER <"> 
EXIT VELOCITY (M/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1A 
1 I 
10 
1U 
1B 
1E 
1G 
1J 
111 
tP 
1S 
tY 
1V 
1C 
1F 
1H 
11< 
1 tl 
1Q 
IT 
1W 
lZ 
10 
1L 
1R 
1X 
28 
2J 
2P 
2Y 
2V 
2C 
2K 
2Q 
2W 
2Z 
32 

RAU 
DATA 

<"Y-SEC> 
12.4 
26.8 
44. 1 
37.4 
15.9 
17.6 
22.3 
24.0 
34.0 
41.0 
S2.3 
48.5 
51.3 
13.0 
27., 
23.0 
28.0 
33.0 
52.7 
46.3 
~2.9 
46.S 
25.3 
35.7 
4 t 0 CJ 
43.5 
47.3 
36.7 
29.7 
20.7 
13.2 
39.0 
38.3 
30.2 
24.2 
23.3 
10.0 

254 

-- WESTYACO PAPER MILL STUDY 

CONCEKTRATION DATA FOR RUN! 26 

LENGTH SCALE~ 2000 

MODEL 
.33 

.381E+OS 

.263E-05 
.280E-02 
.427E+OO 

.7, 
.0140 

.0900 

NON-DI"EN810NAL 
CONCENTRATION 
COEFFICiEHT<K> 

.673£-03 

.269£-01 

.S86E-01 

.464E-01 

.712£-()2 

.103£-01 

.188£-01 

.219E-Ol 

.402E-01 

.530£-01 

.735E-Ot 

.667£-01 

.718£-0t 

.184£-02 

.284£-01 

.202£-01 

.292£•01 

.384£-01 

.744E-Ot 

.626£-01 

.747E-Ot 

.630£-0t 

.242£-0t 

.432£-01 

.547E-Ot 

.576£-01 

.710£-01 

.516£-01 

.38,E·01 

.225£-ot 

.877E-02 

.559£-01 

.546E-01 

.398E-Ot 

.288£-01 

.272£-01 
.109E-Ol 

PROTOTYPE 
4.60 

15.52 
1 .. 80 
6.10 

.80 
28.00 
180.0 

OILUTJON 
FACTOR 
( C/CO > 

,,62E-OG 
.265E-04 
.5?6E-04 
.457£-04 .7ote-os 
.101£-04 
.185E-04 
.216£-04 
.39SE-04 
.521E-04 
.724£-04 
.656E-04 
.706E-o4 
.181£-05 
.280E-04 
.198E-04 
.2S8E-04 
.378E-04 
.732E-04 
.,16£-04 
.735E-04 
.620E-04 
.238E-04 
.425E-04 
.539E-04 
.566E-04 
.6,,E-04 
.508E-04 
.383E-04 
.221E-04 
.S63E-05 
.550E-04 
.538E-04 
.392E-04 
.283£-04 
.268£-04 
.107E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.70<tE-07 
.280£-05 
.610£-()5 
.483£-05 
.742£-06 
.107£-05 
.1 95£-05 
. 228£-0.5 .4tee-os 
.552£-0S 
.766£-05 
.694£-05 
.747£-05 
.192£-06 
.296£-05 
.21(1£-()5 
.304£-03 
.400£-05 
.775£-05 
.652£-05 
.778£-05 
.636£-03 
.252£-05 
.450£-05 
.569£-05 
.599£-05 
.740£-05 
.537E-05 
.40,£-05 
.234£-05 
.913£-06 
.582£-05 
.569£-05 
.415£-05 
.300£-05 
.283£-05 
.113£-05 



UNITS 11 

255 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 26 

12 13 LENGTH SCALE: 2000 

LOCATION 
1A 
1 I 
10 
1U 
18 
1E 
lG 
1J 
111 
1P 
15 

1 '" lY 
1C 
1F 
1H 
lK 
1H 
1Q 
1. T 
lW 
12 
10 
1L 
1R 
1X 
29 
2J 
2P 
2Y 
2Y 
2C 
21< 
2Q 
2W 
22 
'":'"7 
~L. 

3U 
31< 
3C 
3P 
3.J 
38 
31 
3A 

DILUTION FACTOR 
.JQSE-04 
.391£-04 
.6CJ1E-04 
.ti38E-04 
.18~E-04 
.25SE-04 
.364£-04 
.334£-04 
.47!E-04 
,,17E-04 
.826£-04 
.737£-04 
.CJlJE-04 
.165£-04 
.305£-04 
.320£-04 
.365£-04 
.455£-tj4 
.730£-04 
.766£-04 
.CJ04E-04 
.943£-04 
.352£-04 
.469£-04 
,,05£-04 

·. ~~~t:~1 
.792£-04 
.773£-04 
.583E-04 
.409£-04 
.714£-04 
.731E-04 
. 71 O£-rj4 
.5~5E-04 
.576£-¢4 
. ·~4()£-05 
. 159E-05 
.146£-()6 
.295E-04 
.2?~E·-05 
.119E-Q4 
.363E-04 
.1¢5E-04 
.235£-04 



UNIT I 1 

VELOCITY <MlSEC> 
SOURCE STRENGTH <PP") 
VOLUME FLOW <CU. M/SEC> 
STACK DIAHETER <H> 
EXIT VELOCITY <MISEC> 
OENSIT.l' RATIO 
STACK HEIGHT 
REFEREHCE HEIGHT 

LOCATION 

~~ 
1 I 
10 
lU 
18 
1E 
!G 
1 J 
111 
1P 
1Y 
1Y 
1C 
1F 
!H 
1Q 
1T 
lW 
1Z 
ID 
1L 
lR 
28 
2J 
2P 
2Y 
2V 
2C 
2Q 
2U 
3P 
3Y 
3V 
3C 
31< 
3Q 
3W 

RAU 
DATA 

<MY-SEC> 
981.5 
400.3 
130.3 
178.2 

1495.5 
905.8 
8,0.1 
195.b 

43.2 
194.5 
1 '1 . ' 3,.5 
224.8 

1117.4 
922.9 
535.3 
252.3 

78.0 
91.8 
64.8 

395.2 
410.5 
115.9 
141 . 4 

19.9 
43., 
27.2 
79.2 
75.CJ 
70.9 
47.0 
50.7 
18. 1 
75.3 
83.0 

8. 1 
15.3 

256 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 27 

LENGTH SCALEJ 2000 

"DOEL 
.33 

.736E+05 

.189E-04 
.600E-02 
.6,8£+00 

.73 
.0300 

.0900 

NON-I>IttEHSIONAL 
COHCENTRATION 
COEFFICIENT<K> 

.246£+()') 

.996E-01 

.299£-01 

.421E-01 

.377£+00 

.22?E+OO 

.215E+OO 

.440E-01 

.?79E-02 

.462E-01 

.379£-01 

.6S7E-02 

.539E-01 

.281E+OO 

.231£+00 

. 1 33E +00 

.609E-01 

.1,7E-01 

.202£-01 

.133£-01 

.973£-01 

.101£+00 

.2,3E-01 

.328E-01 

.1 87E-02 

.?,OE-02 

.372£-02 

.170E-01 

.l,lE-01 

.148£-01 

.102E-Ot 

.111£-01 

.287£-02 

.174£-01 

.193E-01 

.314£-('3 

.214£-02 

PROTOTYPE 
3.6() 

63.80 
2.58 

12.20 
.79 

,0.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

.174E-02 

.697£-03 

.212E-03 

.29SE-Q3 

.267£-02 

.161E-02 

.152E-02 

.311E-03 

.551E-04 

.327E-03 

.26BE-o3 

.486E-04 

.381E-03 

.l,,E-02 

.164E-02 

.~40E-03 

.431E-03 

.llSE-03 

.143E-03 

.940E-04 

.,SSE-03 

.715E-03 

.!86E-03 

.232E-()3 

.133E-04 

.559E-04 

.263E-04 

.120E-03 

.114E-03 

.105E-03 

.721E-04 

.789E-04 

.203E-04 

.123E-03 

.137E-03 

.222E-05 

.152E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.135£-03 
.539£-04 
.164E-04 
.230E-04 
.206E-03 
.124E-03 
.118£-03 
.241E-04 
.426£-05 
.25JE-04 
.207E-04 
.376E-05 
.295E-04 
. 1 ~4E-03 
.127E-03 
.727E-04 
.333£-04 
.911E-05 
.110£-04 
.727£-05 
.532E-04 
.553£-04 
. 144E-04 
.179£-04 
.103£-05 
.432E-Q3 
.2Q4E-05 
.927E-05 
.881E-05 
.812£-05 
.5~8£-05 
.609£-05 
.1 57£-03 
.951£-05 
. 1 O'E-04 
.172£-06 
.117E-05 



UHIT I 3 

YELOC I TY < 11/SEC > 
SOURCE STREHGTH CPP") 
VOLUME FLOW (CU. H/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY (M/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

18 
1E 
1G 
IF 
IH 
1Q 
lT 
1W 
lZ 
lD 
1L 
1R 
28 
2J 
2Y 
2Y 
2C 
2Q 
2Y 
39 
3J 
JP 
3Y 
3Y 
3C 
3K 
3Q 
3W 

RAW 
D~TA 

< M\'-SEC) 
1990.4 
11 88. 1 
1031.8 
1508.5 
1598.8 
465.5 
210.5 

18.2 
13.5 

105.6 
605. 1 
441.8 
95.7 
22.5 
6.7 

12. 1 
12., 
84.2 
71 . 7 
18.3 
20. t 
14.8 
11.1 
15.3 
20.8 
23.0 
22.1 
23.4 

257 

-- UESTYACO PAPER Mill STUDY 

CONCENTRATION DATA FOR RUN: 27 

LENGTH SCALE: 2000 

HODEL 
.33 

.138E+06 

.178E-04 
.400E-02 
.142£+01 

. 38 
.0260 

.090() 

NON-DIMENSIONAL 
COttCEttTRAT ION 
COEFF!CIENT(K) 

.536E+OO 

.319E+OO 

.277E+OO 

.406E+OO 

.430E+OO 

.124E+OO 

.554E-01 

.351E-02 

.222£-02 

.271E-01 

.162£+0() 

.118E+OO 

.217£-01 

.4,5E-02 

.382£-03 

.1S6E-02 

.199£-02 

.213£-01 

.179£-01 
.353£-02 
.400E-02 
.257£-02 
.l59E-02 
.272E-02 
.420E-02 
.478E-o2 
.454£-02 
.499£-02 

PROTOTYPE 
3.60 

CJO.SO 
2.20 

23.89 
.68 

52.0(1 
180.0 

DILUTION 
FACTOR 
(C/CO) 

.357E-02 

.213E-02 

.184E-02 

.27oE-o2 

.286E-02 

.827E-03 

.369E-03 

.234E-04 

.148E-04 

.180E-03 

.108E-02 

.784E-03 

.t45E-03 

.JlOE-04 

.254E-05 

.124E-04 

.133E-04 

.142E-Ol 

.119E-03 

.235E-04 

.266E-04 

.171£-04 

. 1Ct6E-04 

.181E-o4 

.280E-04 

.318E-04 

.3Q2E-04 

.326£-04 

PROTOTYPE 
DILUTION 

FACTOR 
.417E-03 
.249£-03 
.216£-03 
.316E-03 
.335E-03 
.967£-04 
.431£-04 
.27JE-o5 
. 1 73E-05 
.211E-04 
.126E-03 
.917E-04 
.169£-04 
.362E-05 
.297E-06 
.145E-05 
.lSSE-05 
.16~E-04 
.140£-04 
.275E-os 
.311E-O~ 
.20(1£-05 
. 124£-()5 
.212E-05 
.327£-05 
.372E-os 
.35JE-05 
.3S1E-05 



UNIT I 4 

VELOCITY < 1'1/SEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. H/SEC> 
STACK DIAMETER <H) 
EXIT VELOCITY (M/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFEREHCE HEIGHT 
LOCATION 

lA 
1 I 
10 
1U 
18 
1E 
1G 
1P 
15 
1Y 
lY 
1F 
lH 
1)( 
lQ 
1T 
lW 
12 
lD 
1L 
lR 
IX 
28 
2.J 
2P 
2Y 
2V 
2Q 
2U 
38 
3J 
3Y 
3Y 
3C 
3K 
3Q 
3W 

RAW 
DATA 

<"Y-SEC> 
1849.0 
128i .2 
1241.8 
406.9 

2950.1 
1731. 7 
1715., 
4CJ8., 

1136.0 
425.8 
281.3 

2042.6 
2295.9 
1046.2 
1110.4 
'78., 
216.8 
535.2 
2S8., 
614.2 
737.4 
99., 

243.9 
71., 

102.3 
480.3 
183.3 
180.4 
194.0 
30.9 
4.4 

441.8 
19,.5 

13.0 
24.3 
41 . 7 
41.4 

258 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 27 
LENGTH SCALE: 2000 

HODEL 
.33 

.502E+05 

.326£-()4 
.740E-02 
.758E+OO . '1 .0320 

.0900 

NON-I>IMENSIOHAL 
CONCEtiTRAT I OH 
COEFFICIENT<K> 

.271E+OO 

. 1 S?E+OO 

.181£+00 

.584E-01 
.433E+OO 
.254E+OO 
.2!51£+00 
.719E-Ot 
.166£+00 
.611£-01 
.3,8£-01 
.299£+00 
.335E+OO 
.153E+Oo 
.162£+00 
.994£-01 
.30JE-·ot 
.773E-01 
.365£-01 
.889E-01 
.107E+OO 
. 2 31 E-o 1 
.343E-01 
.8CJ4E-02 
.133£-01 
.692E-01 
.254£-01 
.250E-01 
.270£-01 
.422£-02 
.313£-03 
.648E-01 
.291£-01 
.159E-02 
.324E-02 
.581E-02 
.577£-02 

PROTOTYPE 
3.60 

108.60 
3. 12 

14.20 
.68 

64.00 
180.0 

DILUTION 
FACTOR 
( C/CO > 

.330E-02 

.22se-o2 

.221E-02 

.712E-03 

.528E-02 

.309E-02 

.306E-02 

.S?6E-03 

.202E-02 

.746E-03 

.486E-03 

.365E-02 

.409£-02 

.186E-02 

.1,8E-02 

.120E-02 

.370E-03 
_g42E-03 
.445E-03 
.10SE-02 
.131E-02 
.159E-03 
.419E-03 
.1¢9E-03 
.164E-03 
.S44E-03 
.310E-03 
.305E-03 
.329£-03 
.515E-04 
.382E-05 
.790E-03 
.354E-03 
.193E-04 
.395E-04 
.708E-04 
.704E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.252E-03 
.1 ?4E-03 
. 169E-03 
.543£-04 
. 403£-03 
.23,£-03 
.234E-03 
.66.4)£-04 
. 154E-~3 
.56'3£-04 
.371£-04 
.2?9£-03 
.312E-03 
.142£-03 
.151£-03 
.91bE-04 
.282£-04 
.?19E-04 
.340E-04 
.82SE-04 
.997E-04 
.122E-04 
.320E-04 
.83JE-05 
.125£-04 
.644£-04 
.237E-04 
.23JE-04 
.251E-04 
.393£-05 
.291£-06 
.60JE-04 
.271E-04 
.148E-05 
.302£-05 
.541£-05 
.539E-05 



UNIT e ~ 

YELOCITV <MISEC) 
SOURCE STRENGTH <PP"> 
VOLUr.E FLOW <CU. M/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY CM/SEC) 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1 I 
1U 
1E 
1P 
1\' 
lK 
ltd 
ll 
21< 
-tV-OMiT 
2td 
38 
3P 
oO*OOIT 
3K 
3Z 

RAW 
DATA 

<HV-SEC> 
45.5 
54.5 

151 . 4 
282.1 
236.5 

28.6 
36.8 
11 . 0 
6.8 
6.8 
£.5 
4.3 
7.8 

13.0 
28.0 
5. 1 

259 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN1 27 
LENGTH SC~LE: 2000 

HODEL 
.33 

.381E+05 

.562E-05 
.380E-02 
.496£+00 

.79 
.0140 

.0900 

NON-l>IHEHSIONAL 
CONCENTRATION 
COEFFICIEHT<K> 

.354E-01 

.431E-01 

.126E+OO 

.238E+OO 

.199E+OO 

.21C•E-01 

.280E-01 

.595E-02 

.241E-02 

.241E-02 

.212£-02 

.200£-03 

.323E-02 

.768E-02 

.205E-01 

.946E-03 

PROTOTYPE 
3.60 

15.52 
1.80 
6 .1 0 

.80 
28.00 
180.0 

DILUTION 
FACTOR 
(C/CO) 

.745E-04 

.907E-04 

.265E-03 

.500E-03 

.418E-03 

.442E-04 

.589E-04 

.125E-Q4 

.506E-OS 

.506E-OS 

.447E-OS 

.422E-06 
,,?SE-05 
.162E-04 
.432E-04 
.199E-05 

PROTOTYPE 
DILUTION 

FACTOR 
.471£-05 
.574£-05 
. 16SE-04 
.31,£-04 
.264£-04 
.28QE-OS 
.373£-05 
.792E-06 
.320£-06 
.320E-06 
.283£-06 
.267£-07 
.429£-06 
. 1 02E-05 
.27JE-05 
.12iE-06 



UNITS 1 

260 
-- UESTYACO PAPER "IlL STUDY 

CONCENTRATION DATA FOR RUN: 27 
3 

LOCATION 
lA 
1 I 
10 
1U 
18 
1E 
1G 
1J 
1ft 
lP 
1S 
1Y 
lY 
1C 
JF 
1H 
lK 
lQ 
1T 
1U 
lZ 
lD 
1L 
lR 
1X 
28 
2J 
2P 
2Y 
2Y 
2C 
2K 
2Q 
2W 
38 
3J 
3P 
3Y 
3Y 
3C 
3K 
3Q 
lW 
3Z 

' LENGTH SCALEl 2000 

DILUTION FACTOR 
.263£-03 
.179£-03 
.170£-03 
.567£-04 
.ti69E-03 
.39,£-03 
.372£-03 
.198£-05 
.351£-06 
.71,£-04 
.tS4E-03 
.58,£-04 
.396£-04 
.243£-05 
.480£-03 
.522£-03 
.142E-03 
.215£-03 
.120£-03 
.309£-04 
.739£-04 
.472£-04 
.162£-03 
.159£-03 
.122£-04 
.433£-04 
. 12()£-04 
.126E-04 
.,4,£-04 
.247£•04 
.169£-05 
.264£-07 
.3341£-04 
.342£-04 
.!537£-05 
.215£-05 
.169£-05 
.b15E-04 
.285£-04 
.421£-05 
,,42£-05 
.753£-05 
.775£-05 
.104£-07 



UNIT I 1 

VELOCITY < 11/SEC > 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <M> 
EXIT VELOCITY <MISEC) 
DEtiSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

lA 
1E 
lS 
1Y 
lC 
1F 
lH 
1R 
2J 
2Y 
2C 
2K 
2Q 
22 
20 
2l 
2R 
2X 
3J 
3Y 
3C 
3K 
3Q 

RAid 
DATA 

<HY-SEC> 
122.0 

34.6 
40.4 

515.7 
'1. 3 

588.9 
57.9 
56.3 
'6. 1 
43.9 

134.9 
111 . 0 
2~.8 
39.9 
24., 

151 . 5 
80.8 
35.1 
88.2 
32.~ 

!26.0 
1<>3.2 

51 . 1 

261 
-- WESTVACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN; 28 
LENGTH SCALE: 2000 

HODEL 
. 33 

.736E+05 

.189E-Q4 
.600E-02 
.668E+OO 

.?3 
.0300 

.0900 

NON-DIMENSIONAL 
CONCENTRATION 
COEFFICIENT<K> 

.278E-01 

.562£-02 

.709E-02 

. 128E+OO 

.124E-01 

.147E+OO 

.115E-01 

.111£-01 
.12.1E-01 
.6o48E-02 
.296E-t)l 
.235E-01 
.5!8E-.)3 
.546E-02 
.l56E-02 
.338E-OJ 
.159E-t)l 
.~lOE-02 
.1~3E-Ol 
.520E-02 
.2ase-ot 
.231E-Ot 
.9atE-o2 

PROTOTYPE 
3.60 

63.80 
2.58 

12.20 
.7~ 

60.00 
180.0 

uiLUTION 
FACTOR 
<CICO> 

.197E-03 

.397E-04 

.501E-04 

.~04E-03 

.S77E-04 

.104E-02 

.SlSE-04 

.7S6E-04 
.S57E-04 
.45SE-o4 
. 209E-•l3 
. t66E-o3 
. 423E-t.)S 
.386E-04 
.llOE-\)4 
. 23'3e-o:~ 
.ll2E-03 
.304E-04 
.136E-03 
.367E-04 
.2o4E-o3 
. 163E-03 
.694E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.152E-04 
.307£-05 
.388£-05 
.70()£-04 
.679E-05 
.S01E-04 
.631E-05 
.60SE-05 
.66JE-05 
.354E-05 
.162E-04 
.129E-04 
.327E-06 
.~99E-05 
.853E-06 
.l S5E-04 
.868E-t)5 
.235E-\,\5 
.105E-Q4 
.284E-05 
.15SE-04 
.126E-04 
.537E-o5 



UNIT I 3 

VELOCITY (f1/SEC> 
SOURCE STRENGTH <PP"> 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

lA 
lE 
IS 
tF 
lH 
lR 
2B 
20 
2W 
22 
2D 
2l 
2R 
2X 
39 
3J 
3Y 
3C 
3Y 
30 

RAU 
DATA 

<MY-SEC> 
344.0 
S45.t 
19., 

590.3 
71.8 
83.2 
20. 1 
38., 
3tt.2 
44.5 
23.5 

179.4 
I 11 . 8 
5~.0 
11 . 7 
14.3 
10.7 
10., 
12.3 
8.7 

262 

-- UEST~ACO PAPER f1ILL STUDY 

CONCENTRATION DATA FOR RUNI 28 

LENGTH SCALE, 2000 

f10DEL 
.33 

.138E+06 

.178E-04 
.400£-02 
.142E+Ol 

.38 
.0260 

.0900 

NON-DII'IEHSIONAl 
CONCENTRATION 
COEFFlClEHT<K> 

.885E-01 

.1.f3E+OO 

.103£-02 

.155E+OO 

.150£-01 

.iStE-01 
• J 78E-03 
.stst:.-o2 
.425E--C•2 
.6781£-02 
.llOE-02 
.432E-01 
.24,E-Ol 
.82?E-02 
.l75E-o2 
.246£-02 
.148E-02 
.144E-02 
.191£-02 
.~2SJE-03 

PROTOTYPE 
3.60 

90.80 
2.20 

23.89 
.68 

52.00 
180.0 

DILUTION 
FACTOR 
(C/CO> 

.589E-03 

.CJ31E-03 

.683£-05 

.103E-02 

.tOOE-03 

.121E-<>3 
.119E-05 
.~~4:•E-o4 
.283E-04 
.4t.2E-04 
.732E-05 
.287E-03 
. 16iE-OJ 
. 5t't 1 E-04 
.116E-o4 
. 164E-04 
.986E-05 
.~56E-Q5 
. t27E-o4 
.619E-05 

PROTOTYPE 
DILUTION 

FACTOR 
.689£-04 
.111E-03 
.79SE-06 
.121E-03 
.117£-04 
.141E-04 
.13'9E-06 
.403E-05 
.331E-05 
.528E-05 
.855E-06 
.l36fi-04 
.194E-04 
.644E-Q5 
.13GE-05 
.191E-¢5 
.115E-05 
.ll2E-05 
.149£-05 
.72JE-06 



UNIT I 4 

YELOC I TV C 11/SEC > 
SOURCE STRENGTH <PP"> 
YOLU"E FLOW <CU. M/SEC> 
STACK DIAMETER (ft) 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

lA 
1 I 
19 
lE 
1G 
lJ 
1M 
lP 
lS 
lY 
1\' 
1F 
lH 
1K 
1T 
1W 
1Z 
10 
lL 
1R 
1X 
28 
2J 
2P 
2Y 
2V 
2C 
2Q 
2W 
2Z 
20 
2l 
2R 
2X 
3J 
3Y 
3Y 
3C 
31< 
3Q 
3~ 
32 
30 

RfU.t 
DATA 

<MY-SEC) 
sgo.t 
877.5 

1781.2 
706.C) 
610.7 

21.6 
12.4 
32.7 

291 . 9 
3717., 

159.9 
979.3 

CJ8. 1 
73.8 
18.5 
2.7 
2.7 
4., 

13. 7 
106.3 

3.5 
48.5 
24.3 
5.0 

2416.5 
8?., 
18.8 
75.5 
74. 1 
86.7 
,4.41 

208.2 
144.4 

55.4 
40.7 

237.8 
,4,5 
28.0 
lB. 1 

103. l 
28.8 
21. a 
14. 8 

263 

-- WESTYACO PAPER "ILL STUDY 

CONCENTRATION DATA FOR RUN: 28 
LENGTH SCALEs 2000 

"ODEL 
.33 

.502E+05 

.326E-04 
.740E-02 
.75BE+OO 

. 61 
.0320 

.0900 

NOt~-D I MENS I OHAL 
CONCENTRATION 
COEFFICIEHT<K> 

.S,SE-01 

.12,E+OO 

.262£+00 

. 1 04E +00 

.819£-01 

.308E-02 

.172E-02 

.472E-02 

.429£-01 

.548E+OO 

.235E-01 

.144E+OO 

.143E-01 

.108E-Ot 

.2,2E-02 

.285£-03 

.2,2£-03 

.5,5£-03 

.191E-02 

.156E-01 

.404£-03 

.706E-02 

.350E-02 

.649E-03 

.3,2E-Ot 

.128E-Oi 

.269E-02 

.llOE-01 

.lOSE-01 

.l27E-01 

.~41E-02 

.306E-01 

.2J2E-01 

.809E-02 

.439E-o2 

.334E-01 

.790E-02 

.252E-02 

.106E-02 

.l36E-01 

.2,4E-o2 

.160E-02 

.572E-03 

PROTOTYPE 
3.60 

108.60 
3.12 

14.20 
.68 

64.00 
180.() 

DILUTION 
FACTOR 
(C/CO> 

.106E-02 

.158E-02 

.320E-02 

.127E-02 

.110E-02 

.375E-04 

.210E-04 

.575E-04 

.523E-03 

.66SE-02 

.286E-03 

.176E-02 

.175E-03 

.131E-03 

.320E-04 

.347E-05 

.357E-os 

.689E-05 

.234E-04 

.190E-03 

.493E-05 

. 861 E-t)4 

.426E-o4 

.792E-t)5 

.o442E-03 

. 156E-03 

.32BE-v4 

. l35E-~3 

. 132E-c>3 

. 155E-03 

.1J5E-03 

.373E-03 

.258E-03 

.986E-04 

.535E-04 

.408E-03 

.,64E-04 

.307E-04 

.129E-04 

. 166E-03 

.322E-04 

. t ~5E-04 

.698E-05 

PROTOTYPE 
DILUTION 

FACTOR 
.809£-04 
.120E-03 
.244£-03 
.96,£-04 
.837£-04 
.28GE-05 
.16oE-OS 
.439E-05 
.39gE-04 
.510E-03 
.21SE-04 
.134E-03 
.134£-04 
.lOOE-04 
.244£-05 
.265E-O' 
.272£-0, 
.526E-06 
. 1 79E-05 
.145E-04 
.376E-06 
.657E-C,5 
.325E-05 
.605E-O' 
.337E-04 
.llCJE-04 
. 25tjf: -~5 
.lOJE-04 
.101E-04 
.lJSE-04 
.B7bE-05 
.285E-04 
.197E-04 
.?53E-05 
.4,~E-05 
.311E-04 
.73,E-05 
.234E-05 
.988E-06 
.l2'E -04 
.24GE-05 
.l49E-05 
.533E-~6 



UNIT I 6 

YELOC I TV ( f1/SEC) 
SOURCE STRENGTH <PP"> 
YOLUnE FLOW <CU. ft/SEC> 
STACK DIA"ETER <H> 
EXIT VELOCITY ("/SEC> 
DENSITY RATtO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

18 
IE 1" 1P 
lY 
lC 
lR 
28 
2P 
2Y 
2C 
2Q 
2X 
38 
3J 
3Y 
30 
3Z 

RAU 
DATA 

( HV-SEC > 
4?.0 

246.8 
6.4 ,.2 

238.7 
284.8 

10.9 
22.9 
22.9 
6.9 
4 • 3 

54.8 
'. l 4.3 
4.3 

10.7 
4.6 

21 . 5 

264 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 28 
LENGTH SCALE: 2000 

"ODEL 
.33 

.381E+05 

.562E-OS 
.380£-02 
.496E+OO 

.79 
.0140 
.0900 

NON-DIMENSIONAL 
COHCEHTRATION 
COEFFICIEHT<K> 

.367E-Ol 

.208£+()0 

.207£-02 

.970£-03 

.201£+00 

.240E+OO 

.586£-02 

.lGJE-01 

.16lE-Ol 

.248E-02 

.244E-03 

.43cJE-Ol 

.178E-02 
.196£-03 
.1436£-03 
.5b9E-02 
.476£-03 
.149E-01 

PROTOTYPE 
3.60 

15.52 
1.80 
6.10 

.80 
28.00 
180.0 

DILUTION 
FACTOR 
<CICO) 

.773E-04 

.436£-03 

.434E-05 

.204E-05 

.422E-03 

.504E-03 

. 123E-04 

.340E-04 

.340E-04 

.5~1E-05 

.513E-06 

.912E-c)4 

.374E-05 

.413E-06 

.413E-06 

.120E-¢4 

.tOOE-05 

.314E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.489£-05 
.2?,E-04 
.275E-06 
. 129£-06 
.267£-04 
.319£-04 
.779£-06 
.2!5E-05 
.215E-(\5 
.330E-06 
.325E-O? 
.577E-"5 
.237E-06 
.261E-07 
.261E-07 
. 753E-Cq; 
.633E-¢7 
.199E-05 



UNITS 1 

265 

-- UESTYACO PAPER ftiLL STUDY 

COHCERTRATIOH OATA FOR RUN: 28 

3 4 ' LENGTH SC~LE: 20~0 

LOCATION 
lA 
1 I 
18 
1E 
lG 
1J 
IPI 
1P 
15 
1Y 
1Y 
lC 
IF 
1H 
1K 
1T 
1W 
12 
10 
1L 
lR 
1X 
28 
2J 
2P 
2V 
2Y 
2C 
2K 
2Q 
2f.tl 
22 
20 
2L 
2R 
2X 
38 
3J 
3V 
3Y 
3C 
31( 
3Q 
3W 
3Z 
30 

DILUTION FACTOR 
.123E-Q3 
.12oE-03 
.24SE-03 
.169£-03 
.837£-04 
.28,£-05 
.162E-05 
.440£-05 
.407£-04 
.518£-03 
.218£-04 
.319£-05 
.213£-03 
.209£-04 
.tOOE-04 
.244£-05 
.265£-06 
.2i'2E-06 
. 526£-06· 
.178£-05 
.23SE-04 
.376£-06 
.683£-05 
.38~E-05 
.782E-06 
.340£-04 
• t 20E -04 
.384E-05 
.t06E-05 
.132E-0•1 
. 12lE-04 
.152E-04 
.9341:-05 
.501E-04 
.320E-04 
. tl,E-04 
.815E-06 
.610£-05 
.321E-t>4 
.73bE-05 
.431£-(15 
.203£-05 
.131E-04 
.335£-05 
. 165£-05 
.965E-06 



UNIT I t 

YEL OC J TY < HJSEC) 
SOURCE STRENGTH <PP"> 
YOLU"E FLOW <CU. M/SEC) 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC> 
DEttSITY RATIO 
STACK HEIGHT 
REFERENCE HE1GHT 
LOCATION 

1A 
1 I 
10 
IU 
1G 
lJ 
iS 
lT 
1Y 
lC 
1F 
1H 
1K 
lH 
1Q 
lT 
12 
lL 
1R 
28 
2J 
2C 

RAW 
DATA 

<HY-SEC) 
155.9 
1 S1 . <) 
55.9 
78. t 

185.7 
264.1 

16. 1 
23.2 
14.0 
C)7., 

3,2.3 
317.0 
286.9 

17.2 
137.0 
45.7 
10.0 
12.2 
25.2 
30., 
50.4 
31. 1 

266 

-- UESTYACO PAPER MILL STUDY 

CONCENTRATION PATA FOR RUNt 29 

LENGTH SCALE~ 2000 

"ODEL 
.33 

.736E+05 

. 189E-04 
.600£-02 
.668E+OO 

.73 
.0300 

.0901,) 

NOtt-D I MENS J ONAL 
COHCEHTRATlON 
COEFFICIEHT(K) 

.383E-Ol 

.373E-01 

.128£-01 

.185E-ot 

.458E-01 

.658£-01 

.272E-02 

.453E-02 

.221E-02 

.234£-01 

.907E-01 

.7,2£-01 

.?16E-01 

.300E-02 

.335E•Ol 

.102E-01 

.117£-0:2 

.175E-02 

.505E-02 

.398£-02 

.903E-o2 

.427£-02 

PROTOTYPE 
3.60 

63.80 
2.58 

12.2() 
.79 

6-l.OO 
180.0 

DILUTION 
FACTOR 
(C/CO) 

.271E-o3 

.263E-03 

.908E-04 

.131E-03 

.324E-()J 

.465E-03 

.192E-04 

.320E-04 

.156E-04 

.166E-03 

.641E-03 

.5£0E-03 

.506E-03 

.212E-04 

.237E-03 

.724E-04 

.829E-05 

.124E-04 

.357E-o4 

.281E-04 

.639E-04 

.302E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.209E-04 
.204E·04 
.702E-05 
.lOtE-04 
.251E-04 
.36r)E-04 
.149E-05 
.24SE-05 
.121E-05 
.128£-04 
.496£-04 
.433E-04 
.391E-04 
.164E-05 
.183£-04 
.56<lE-03 
.64tE-o6 
.956E-06 
.2?tiE-05 
.219E-05 
.494E-05 
.233£-(>5 



UNIT I 3 

'IELOClTV (f1/SEC) 
SOURCE STREHGTH <PPK> 
YOLUME FLOW <CU. "/SEC) 
STACK DIAMETER <M> 
EXIT VELOCITY <MISEC) 
DEtlSIT'f RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

!A 
1 I 
1E 
lG 
111 
lS 
-H-i.V 
t·v 
1C 
JF 
lH 
lK 
IN 
lQ 
1T 
lfJJ 
1Z 
10 
1L 
lR 
1X 
28 
2J 
2P 
2Y 
2Y 
2C 
2H 
2Q 

RA~.I 
DATA 

<11V-SEC) 
110.7 
229.1 
146.2 
330.0 

13.5 
6.7 

18.0 

'·' 29.0 
457.0 
439.0 
439.4 

22.9 
162.0 

71.3 
10. 1 
22.4 
7.8 

16.2 
39.8 
12.7 
44.5 
18.2 
13.7 
15., 
12.4 
38. 1 
18.6 
16.1 

267 

-- UESTYACO PAPER MILL STUDY 

CONCENTRAT10N DATA FOR RUNt 29 

LENGTH SCALE~ 2000 

PIODEL 
.33 

.1J8E+06 

. 178£-04 
.400£-02 
.142E+¢1 

.38 
.0260 

.0900 

NON-DIHEHSJONAL 
CONCEt&TRAT I OH 
COEFFlCIEHT(K) 

.447£-01 

.604£-01 

.380E-Ot 

.877£-01 

.223£-02 

.392E-03 

.343E-02 

.126£-02 

.641£-02 

.122£+0() 

.117E+OO 

.117£+00 

. 4 76£"-02 

.423E-Ol 

.l78E-01 

. 130E -02 

.4b2E-02 

.702£-03 

.2,5E-02 

.933£-02 

.200E-02 
.113E-01 
.426£-02 
.305E-02 
.355E-o2 
.271E-02 
.963E-02 
.438E-o2 
.389£-02 

PROTOTYPE 
3.60 

9r.>.SO 
2.20 

23.89 
. 69 

52.00 
180.0 

DILUTION 
fACTOR 
(C/CO> 

.297E-03 

.402E-03 

.253E-03 

.584E-03 

.148E-04 

.261E-05 

.22SE-04 

.8J8E-05 

.427E-04 

.912E-03 

.780E-03 

.780E-03 

.317E-04 

.282E-03 

.119E-03 

.969E-05 

.309E-04 

.467E-05 

.197E-04 

.622E-04 

.133E-04 
.756E-Q4 
.284E-o4 
.203E-04 
.236E-<J4 
.180E-04 
.641E-04 
.292E-o4 
.259E-04 

PROTOTYPE 
DlLUTIOH 

FACTOR 
.34SE-04 
.47->E-04 
.29,£-04 
.682£-04 
.174£-05 
.305E-06 
.267E-05 
.98QE-(.6 
.4<J~E-05 
.~4<JE-04 
.911E-04 
.~l2E-04 
.371E-05 
.32'3E-04 
.139E-04 
.lOlE-05 
. J6rlE-05 
.546E-06 
.230£-05 
.727E-05 
.15t.E-05 
.883E-o5 
.332E-05 
.23SE-05 
.276E-05 
.211E-05 
.74,E-OS 
.341E-05 
.JOJE-05 



UHJT I 4 

YELOCJTY <MlSEC) 
SOURCE STREHGTH <PP"> 
YOLUME FLOU <CU. "/SEC) 
STACK OIAHETER <H> 
EXIT VELOCITY <MISEC) 
DENSITY RATIO 
STACk HEIGHT 
REFEREHCE HElCHT 

LOCAT I 0•1 

1A 
1 I 
10 
lU 
lB 
lE 
lG 
1J 
1P 
IS 
1T 
lY 
lF 
lH 
1K 
1H 
1Q 
lT 
1W 
lZ 
lD 
ll 
lR 
IX 
28 
2J 
2P 
2Y 
2V 
2C 
2H 
2Q 

RA~J 
DATA 

<MY-SEC) 
320.7 
318.2 
!31 . 5 
111.0 
940.7 
420.7 
462.4 
155.2 
132.6 
118.2 
237.7 

54.1 
640.0 
589.6 
582. t 

30.9 
230.7 

87.7 
26.7 
36.3 
2?.9 
42.3 
56.9 
13. 1 
63.9 
27.8 

'·' 67.CJ 
7.5 

16.9 
40.1 
19.6 

268 

-- UESTYACO PAPER MILl STUDY 

CONCENTRATION DATA FOR RUN: 29 
LENGTH SCALEl 2000 

MODEL 
. 33 

.502E+05 

.326E-04 
.740E-02 
. 73BE+o•l 

.61 
.0320 

.0900 

NOH·DIHEHSIONAl 
CONCENTRATION 
COEFFICIENT<K> 

.467£-01 

.463E-01 

. tese -o 1 

.158E-01 

.138£+00 

.614E-01 

.,75E-Ol 

.223E-01 

.189£-01 

.168E-01 

.344£-ot 

.738E-02 

.937£-01 

.863E-01 

.852£-01 

.395E-02 

.334£-01 

.l23E-01 

.335E-02 

.47CJE-02 

.3S3E-02 

.565E-02 

.780£-02 

.134E-02 

.988£-02 

.3S6E-02 

.483E-03 

.947£-02 

.558£-03 

.l94E-02 

.537E-02 

.234£-02 

PROTOTYPE 
3.60 

109.60 
3. 12 

14.20 
.68 

64.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

.569E-03 

.565E-03 

.229E-OJ 

.1~2E-03 

.16SE-t.)2 

.749E-03 

.824E-03 

.272£-03 

.231E-03 

.205E-03 

.420E-03 

.~OOE-04 

.114E-02 

.105E-02 

.to4E-02 

.481E-04 

.407E-o3 

.150E-03 

.4ogE-04 

.584E-04 

.430E-04 

.68,E-04 

.951E-04 

.164E-04 

.lOSE-03 

.434E-04 

.589E-05 

.115E-03 

.6soe-os 

.237E-04 

.655E-04 

.286E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.43-4E-04 
.431E-04 
. 1 75E-04 
.147E-04 
.12,E-o3 
.572E-04 
.629E-04 
.207£-04 
.17bE-04 
.157£-04 
.321E-04 
.687E-05 
.873E-04 
.803£-04 
.?~JE-04 
.369£-05 
.311E-04 
.115E-04 
.312E-05 
.446E-c>5 
.328E-05 
.526£-05 
.?26E-05 
.125£-0~ 
.827E-05 
.331E-03 
.44<JE-o6 
.881E-05 
.519£-06 
.181E-05 
.SOOE-05 
.218£-03 



269 
-- UESTVACO PAPER Mill STUDY 

CONCENTRATION DATA FOR RUN~ 29 
UNIT I 6 LENGTH SCALE, 2000 

HODEL PROTOTYPE 
YELOClT\' < 11/SEC > .33 3.60 
SOURCE STRENGTH ( PPH > .381E+05 
YOLUI1E FLO~J (cu. 11/SEC> .562E-05 15.52 
STACk DIAMETER (tf) .3SOE-02 1. 80 
EXIT VELOCITY ( f1/SEC) .4<)6E+OO 6. 10 
DENSITY RATIO .?9 .80 
STACK HEIGHT .0140 28.00 
REFERENCE HEIGHT .0900 180.0 

LOCATIOU R~HJ NON-I>IMEWSIONAl DILUTION PROTOTVPE 
DATA CONCENTRATIOU FACTOR DilUTION < M't'-SEC) COEFFICIEHT(k) <CICO> FACTOR 

1U 8.7 .39,£-02 .S39E-05 .531E-06 
1G 1,2.9 . 136E +00 .2B5E-o3 .181E-~4 
1J 20.9 .145£-01 .304E-04 .192E-05 
#1V 2?.6 .202E-01 .424E-04 .26SE-o5 
lC 16.5 .107£-01 . 225E-<)4 .142E-Ci5 
lH 52.2 .412£-01 .866E-04 .548£-05 
lQ 33.2 .24,E-01 .524E-04 .332E-05 
1T 21 . 7 .151£-01 .3!7E-04 .2o1e-os 
1 ~~ 11 . () .596E-02 .125E-04 .7~4E-06 
lD 6.5 .20?E-o2 .435E-05 .275E-o6 
1R 4.2 .138£-03 .2,1E-06 .184£-07 

-i-M-<'"·~i"T' 21. 7 .151E-01 .317E-04 .201E-05 
lX 4.5 .382E-03 .. SQ2E-06 .50SE-C.7 
2Y 4. 1 .332£-04 .699E-07 . 442.£-08 
2Y 39.4 .302E-ot .635E-04 .402E-o5 
2H 4. 1 .532E-04 .112E-06 .707E-08 



UNITS t 

270 

-- UESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUH: 29 
3 

LOCATION 
lR 
1 I 
10 
1U 
18 
1E 
lC 
lJ 
111 
lP 
1S 
lT 
lV 
lC 
lF 
1H 
11< 
lN 
1Q 
lW 
lZ 
lD 
1L 
1R 
!X 
28 
2J 
2P 
2Y 
2Y 
2C 
2H 
2Q 

LENGTH SCALE: 2000 

OJLUTIOH FACTOR 
.659E-o4 
.729£-04 
.t8lE-u4 
.156£-04 
.t29E-03 
.749£-04 
.107£-03 
.23,£-04 
. t04£-u5 
. 176£-04 
.t,OE-04 
.545£-04 
.755£-()5 
.416£-05 
.148£-03 
.139£-03 
. 137£-03 
.603£-05 
.525£-<14 
.379£-05 
.66,£-05 
.363£-05 
·'71£-05 
.118£-04 
.235£-05 
.137£-04 
.570£-05 
.187£-05 
.105£-04 
.211£-05 
.648£-05 
.704£-05 
.399£-05 



UNIT I 1 

YELOCITV <MISEC> 
SOURCE STRENGTH <PP") 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <"> 
EXIT YELOCITV <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

!A 
1 I 
10 
lU 
18 
IE 
1G 
1J 
1P 
1S 
1Y 
1Y 
1F 
lH 
lK 
1 •• 
1Q 
lT 
1LJ 
lZ 
10 
1L 
1R 
28 
2J 
2C 
2H 
2Q 
2U 
2Z 
20 
2L 
2X 
3C 
3L 

RAW 
DATA 

<MY-SEC) 
446.2 
364. 1 
234.0 
226.6 
595.9 
342.1 
408., 
114.2 
51.2 

132.7 
120.8 
56.7 

364.7 
427.7 
375.0 

67.1 
281.4 
197.8 
85.2 
89.7 
'36.2 

141 . 7 
135.8 

42.6 
32.0 
27.7 
44., 
28.0 
44.4 
40.5 
17.1 

103., 
43.4 
23.9 
20. 1 

271 

-- WESTYACD P~PER "Ill STUDY 

CONCENTRATION DATA FOR RUN: 30 
LENGTH SCALE: 2000 

MODEL 
.33 

.736E+OS 

.189£-04 
.600E-02 
.668£+00 

.73 
.0300 

.0900 

HOH-D I HE tiS I ONAL 
CONCENTRATION 
COEFFICIEHT<K) 

.108E+OO 

.871E-Ol 

.540E-ot 

.522£-01 

.146E+OO 

.815£-Ql 

.~84£-01 

.236E-Ot 

.757E-02 

.283E-01 

.253E-Ot 

.896£-02 

.873£-01 

.103£+00 

.899E-Ot 

.116E-Ot 

.661£-01 

.448E-Ot 

.162£-()1 

.174£-01 

. 190E -o 1 

.306£-01 

.291£-01 

.712£-02 

.442E-02 

.331£-02 

.7,8E-02 

.339£-02 

.757E-02 

.658E-02 

.631E-03 

.227E-Ol 

.?31E-02 

.331E-02 

.235£-()2 

PROTOTYPE 
3.6~ 

63.80 
2.58 

12.20 
. 79 

60.00 
180.0 

DILUTION 
FACTOR 
( C I CO > 

.763£-03 

.616E-03 

.382E-03 

.369£-03 

. 1(13£-02 

.576E-03 

.696£-03 

.167E-03 

.535E-04 

.200£-()3 

.179E-03 

.633E-04 
,,17E-03 
.730E-03 
.635E-03 
.821E-04 
.467E-o3 
.317E-03 
.115E-03 
.123E-03 
.134E-03 
.216£-03 
.206E-03 
.5Q3E-04 
.312E-04 
.234£-04 
.543E-04 
.240E-04 
.535E-04 
.466£-04 
.446E-05 
.t61E-03 
.517E-04 
.234E-04 
.166E-_,4 

PROTOTYPE 
DILUTION 

FACTOR 
.sgte-o4 
.476£-04 
.296E-04 
.285£-04 
.?99£-04 
.446£-04 
.538£-04 
.129E-04 
.414E-05 
.155£-04 
.13SE-04 
.490£-05 
.477E-04 
.565£-04 
.492£-04 
.635£-05 
.362E-04 
.245£-04 
.886£-05 
.949£-05 
.104£-04 
.167E-04 
.159E-04 
.389£-05 
.242£-05 
.181£-05 
.42()£-05 
.185E-05 
.414E-05 
.360E-05 
.345£-06 
.124E-04 
.400E-os 
.181£-05 
.129£-05 



UHIT I 3 

YELOCIT't <MISEC> 
SOURCE STRENGTH <PP"> 
VOLUME FLOW <CU. M/SEC) 
STACK DIAMETER <H> 
EXIT YELOCITV <H/SEC> 
DENSITY RATIO 
STACk HEIGHT 
REFERENCE HEIGHT 

LOCATIOt4 

lA 
1 I 
10 
lU 
18 
lE 
1G 
IJ 
1M 
lP 
!S 
lY 
1\' 
lC 
1F 
lH 
lK 
IN 
1 Q . 

1T 
1U 
1Z 
10 
ll 
1R 
1X 
28 
2J 
2P 
2Y 
2C 
2H 
2Q 
2W 
22 
20 
2L 
2X 
38 
3C 
3H 
3D 
3L 
lX 

RAW 
DATA 

(ftY-SEC> 
551.2 
427.3 
299.9 
290.0 
735.2 
439.9 
496.2 
46.9 
19.9 

134.2 
237.4 
184.5 
167.1 
45.3 

453.5 
529.4 
514.'9 
101 . 1 
349.4 
251.2 
115.8 
115.6 
122.7 
184.0 
172.8 

38.6 
59.5 
18.5 
t 1 . 4 
9.5 

18.7 
59.8 
43.2 
68.0 
63.0 
28.5 

146.() ,,.0 
19.8 
19.5 
1'. t 
18.0 
24.3 1, ... 

272 
-- UESTYACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN: 30 

LENGTH SCALE: 2000 

MODEL 
.33 

.138£+06 

.179E-04 
.400£-02 
.142£+01 

.38 
.0260 
.0900 

NOH-DIMENSIONAL 
CONCENTRATION 
COEFFICIENT<K> 

.146£+00 

.113£+()() 

.785£-01 

.7S8E-01 

.196£+00 

.116E+OO 

.131E+OO 

.102£-01 

.2<J5E-o2 

.338E-01 

.61££-01 

.474£-01 

.426£-01 

.978E-02 

. 120£+00 

. 140£+00 

.137E+O() 

.248E-01 

.91££-01 

.654£-01 

.288E-Ot 

.288E-Ol 

.307£-01 

.472E-01 

.442E-Oi 

.799E-02 

.150E-01 

.388£-02 

.196£-02 

.146£-02 

.39JE-02 

.lSOE-01 

.t05E-01 

.173£-01 

.159£-01 

.658£-02 

.JSSE-01 

.175£-01 

.4CJ3E-02 

.486£-02 

.474E-02 

.445E-02 

.614£-02 

.401E-02 

PROTOTYPE 
3.60 

90.80 
2.20 

23.8'3 
.68 

S2.00 
180.0 

DILUTION 
FACTOR 
(C/CO> 

.974E-03 

.752E-Q3 

.523E-03 

.505E-03 

.131E-02 

.774E-03 

.876£-03 

.681E-04 

.196E-04 

.225E-03 

.410E-o3 

.315E-03 

.284E-03 

.651E-04 

.799E-Ol 

.CJ35E-03 

.9<>9E-03 

.1£5E-03 

.€,10E-03 

.435E-03 

.192E-03 

.192E-03 

.204E-03 

.314E-03 

.294E-03 

.532E-04 

.996E-04 

.2SCJE-04 

.130E-04 

.,74E-05 

.262E-04 

.tOOE-03 

.702£-04 

.115E-03 

.106E-03 

.438E-04 

.257E-03 

.117£-03 

.328E-04 

.323E-04 

.316E-04 

.2~bE-04 

.409E-04 

.2G7E-<>4 

PROTOTYPE 
DILUTION 

FACTOR 
.114£-03 
.879E-04 
.611£-04 
.590E-04 
. 153E-03 
.905E-04 
.1 02E-03 
.796E-05 
.229E-05 
.263£-04 
.4SoE-o4 
.369E-04 
.332£-04 
.76tE-o5 
.934£-04 
. 1 O'E-03 
.1 06E-03 
.19JE-04 
.713E-04 
.SO<JE-04 
.224£-04 
.224£-04 
.239E-04 
.368£-04 
.344£-04 
.622£-05 
.11&£-04 
.302£-05 
.153E-05 
.114E-05 
.3Q&E-05 
.117£-04 
.82oE-os 
.134E-04 
.124£-04 
.513E-05 
.J()(t£-04 
.13,E-Q4 
.384E-05 
.37SE-05 
.36,£-05 
.347E-05 
.47SE-05 
.l12E-05 



UNIT I 4 

YELOCITV <MlSEC> 
SOURCE STRENGTH (PPM> 
YOLUME FLOW <CU. "/SEC) 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
lU 
19 
1E 
1G 
1J 
1" lP 
1S 
lY 
1Y 
tC 
1F 
1H 
1K 
1N 
1Q 
lT 
1U 
1Z 
10 
1L 
1R 
~~ 
2J 
2V 
2C 
2H 
2G 
2[4 
2Z 
20 
2l 
2X 
38 
3C 
3H 
30 
3L 
3X 

RAW 
DATA 

<ttY-SEC) 
820.9 
667.1 
412.7 
418.7 

1078.2 
584.4 
701., 
'1 . 4 
82.2 

159.7 
506.9 

1222.0 
2 71 . 1 

15.2 
584.1 
718.7 
678.5 
157.7 
495.4 
335., 
132.5 
143.8 
138.5 
214.0 
202.2 

31.9 
74.7 
23. l 
23.9 
25.7 
98.5 
60.4 
76.3 
76.7 
36.8 

178.8 
'' .. 9 17.2 
18.3 
24.2 
26.7 
S3.2 
t 8. 1 

273 

-- WESTVACO PAPER Mill STUDY 

CONCENTRATION DATA FOR RUN: 30 

LENGTH SCALE: 2000 

MODEL 
.33 

.502E+05 

.326E-04 
.740E-02 
.758E+OO 

.61 
.0320 

.0900 

NON-D I MENS I OttAL 
CONCENTRATION 
COEFFICIEHT<K> 

.119E+OO 

.,66E-01 

.591E-01 

.59,£-01 

.15?E+OO 

.844E-01 

.102£+00 

.117E-<>1 

.104£-01 

.218£-01 

.729£-01 

.178£+00 

.382E-01 

.487E-03 

.843E-Ot 

.104£+00 

.982E-Ot 

.21SE-01 

.7t2E-ot 

.477E-01 

.178£-01 

.194E-01 

.187E-01 

.298E-01 

.280E-01 

.295E-¢2 

.101£-()1 

.24SE-02 

.256£-02 

.283£-02 

.136£-01 

.7,4E-02 

.103£-01 

.103E-01 

.446E-02 

.254E-01 

.934£-02 

.237£-02 

.254E-02 

.341£-()2 

.377£-02 

.769E-02 

.251£-02 

PROTOTYPE 
3.60 

108.60 
3.12 

14.20 
.68 

64.00 
180.0 

DILUTION 
FACTOR 
(C/CO> 

.145E-02 

.118£-02 

.720E-03 

.731E-03 

.192E-02 

.103E-02 

.124E-02 

. 143E-Q3 

.126E-03 

.266E-03 

.890E-03 

.217E-02 

.466£-03 

.594E-05 

. 103E-02 

. 127E-02 

.120£-02 

.262E-03 

.S69E-03 

.582E-03 

.217E-03 

.237E-03 

. 227f-t,)3 

.363E-Q3 

.342£-03 

.35,E-04 

.123£-03 

.29SE-04 

.312E-o4 

.346E-04 

.165E-03 

.9£9E-04 

.125E-03 

.126E-03 

.544E-04 

.310E-03 

.114E-03 

.28,E-04 

.310E-04 

.416E-04 

.460E-04 

.CJ37E-04 

.306£-04 

PROTOTYPE 
DILUTION 

FACTOR 
.111£-03 
.8,9E-04 
.55()£-()4 
.558£-()4 
.146E-03 
.7S5E-04 
.946E-o4 
. 1 09£-()4 
.964E-os 
.20JE-04 
.679E-04 
.166E-03 
.35,£-04 
.453E-06 
.785E-04 
,,70£-04 
.915£-04 
.200E-04 
.663E-04 
.445E-Q4 
.165£-04 
.181£-04 
.1 74E-04 
.277E-04 
.261E-04 
.274£-()5 .,3,E-os 
.22SE-05 
.23SE-o5 
.264E-05 
.12,E-04 
.739£-05 
.957E-05 
,,64E·05 
.415E-05 
.23,E-04 
.870E-05 
.221E-05 
.23bE-~5 
.31SE-05 
.351E-~5 
.716E-05 
.23JE.-05 



UHIT I 6 

YELOC I TV ( M/SEC) 
SOURCE STRENGTH <PPn> 
VOLUME FlOW <CU. M/SEC> 
STACK DIA"ETER <H> 
EXIT YELOCITV (M/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1A 
1 I 
10 
1U 
1E 
1P 
lS 
1Y 
1Y 
1F 
11( 
1H 
lQ 
1T 
lU 
1Z 
1L 
28 
2H 
2Q 
2W 
2Z 
20 
2X 
38 
30 
3l 

RAW 
DATA 

<MY-SEC) 
48., 
77.9 
38.3 
31.4 
41.7 
54.6 
,8.3 

178.0 
50.1 
67.1 
,2.5 
19.3 
40.8 
36.8 
14. t 
57.4 
19.7 

7. 1 
12., 
10.2 
2?.4 
8. 1 
5. t 

12.0 
5.8 
6.4 

10.7 

274 
-- UESTYACO PAPER MILL STUDY 

CONCENTRATION ~ATA FOR RUN: 30 
LENGTH SCALE: 2000 

MODEL 
.33 

.381E+O~ 

.562E-05 
.390£-02 
.49£E+OO 

.79 
.0140 

.0900 

t40t~-l> I "ENS I ONAL 
CONCENTRATION 
COEFFICIENT<K> 

.384E-01 

.631£-01 

.293£-01 

.234£-01 

.322E-01 

.432£-01 

.549£-01 

.149£+00 

.394E-Ot 

.539E-01 

.500£-01 

.130E-Ot 

.314E-Ot 

.280E-Ol 

.865E-02 

.456E.;..01 

.134£-01 
.266E-02 
.736£-02 
.526£-02 
.200E-01 
.3SlE-02 
.912£-03 
.685E-02 
.153£-02 
.200£-02 
.5,7£-02 

PROTOTYPE 
3.60 

15.52 
1.80 
'.1 0 

.80 
28.00 
180.0 

DILUTION 
FACTOR 
<CICO) 

.S07E-04 

.133E-03 
,,16£-()4 
.493£-04 
.676E-04 
.'90~E-04 
.115E-03 
.313E-03 
.828£-04 
.113E-03 
.105E-03 
.274E-04 
.660£-04 
.588£-04 
.182E-04 
.960E-Q4 
.281E-04 
.559£-05 
.155E-04 
.lllE-04 
. 420E-t)4 
.738E-05 
.192E-05 
.144E-04 
.321E-03 
.420E-05 
.11,E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.511£-05 
.840E-05 
.390£-05 
.312£-05 
.42SE-¢5 
. 5 7.5E -05 
.731£-05 
.198£•04 
.524E-05 
.717£-05 
.665£-05 
.1 74E-05 
.418£-05 
.372E-05 
.115E-OS 
.607£-05 
.17SE-05 
.354E-06 
.979£-06 
.700£-06 
.266E-05 
.467E-06 
.121£-06 
.911E-06 
.203£-0Ei 
.266E-06 
.755£-06 



UNITS 1 

275 

-- WESTYACO PAPER niLL STUDY 

CONCENTRATION DATA FOR RUN: 30 

3 4 ' LENGTH SCALE: 2000 

LOCATION 
lA 
1 I 
10 
1U 
19 
1E 
lG 
1J 
1" 
1P 
15 
!Y 
1V 
lC 
lF 
1H 
lK 
1N 
lQ 
1T 
lW 
12 
10 
ll 
lR 
1X 
28 
2J 
2P 
2Y 
2C 
2H 
2Q 
2W 
2Z 
21> 
2L 
2X 
38 
3C 
3H 
30 
3L 
3X 

DILUTION FACTOR 
. 184E-03 
.147E-03 
.942E-04 
.,37E-04 
.244£-03 
.137E-03 
.160£-03 
.t£7E-o4 
.110E-04 
.368E-04 
.985£-04 
.14)1£-03 
.562E-04 
.50()£-()5 
.13,£-03 
.167£-03 
.160E-03 
.322£-04 
.112£-03 
.772E-04 
.JOSE-04 
.328£-04 
.325E-04 
.512£-04 
.48()£-04 
.,4~£-05 
• t67E-04 
.428E-OS 
.9l1E-06 
.306£-05 
.462£-05 
.200£-04 
.125E-04 
.182E-04 
.174£-04 
.725E-05 
.426E-04 
.172E-04 
.452£-05 
.477£-05 
.538£-05 
.5£0£-05 
.102£-04 
.420£-05 



UNIT t 1 

YELOC J TV <"/SEC> 
SOURCE STRENGTH <PPM> 
YOLU"E FLOW <CU. "/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY (M/SEC> 
DENSITY RATIO 
STACk HEIGHT 
REFERENCE HEIGHT 

LOCATION 

10 
18 
lE 
1J 
lC 
1F 
lH 
11< 
lH 
1Q 
lT 
1U 
lZ 
lD 
lL 
lR 
IX 
28 
2C 
2F 
2K 
2Q 
2W 
2D 
2L 
2X 
39 
3C 
3K 
3W 
3Z 
3L 
3X 

RAW 
DATA 

<MY-SEC> 
78. 7 
44.6 
41., 
4!).2 
43.9 
62., 
82.5 
76.8 
24. 1 

105.2 
113.9 

70.8 
70.5 
'5. 1 4,,, 
59.4 
34.8 

1,8.7 
40.6 

127.4 
104.9 
100.() 

71.7 
,1.4 
86.3 
38.3 
51., 
51.5 
36., 
42.') 
43. 1 
43.7 
45. 1 

276 

-- UESTYACO PAPER "ILL STUDY 

CONCENTRATION DATA FOR RUN: 31 
LENGTH SCALEJ 2000 

HODEL 
.33 

.73,£+05 

. 189E-04 
.600E-02 
.6,8E+OO 

.73 
.0300 

.0900 

NO·~ -1> I MENS I ONAl 
CONCENTRAT I Ot~ 
COEFFICIEf~T<K) 

.147£-01 

.602£-02 

.526£-02 

.719£-02 

.584£-02 

.106£-01 

.156£-01 

.142£-01 

.817E-03 

.214E-01 

.236E-Ot 

.12?E-01 

.126E-01 

.112£-01 

.726E-02 

.979£-02 

.352£-02 

.369£-01 

.428E-02 

.2,3E-01 

.206£-01 

.194£-01 

.122£-01 

.956£-02 

.159£-01 

.371E-o2 
·''6E-02 
.801.£ .. 02 
.423E-02 
.5S3E-Q2 
.53BE-02 
.602£-02 
.f.3~E-o2 

PROTOTYPE 
3.60 

63.80 
2.58 

12.20 
.79 

60.00 
180.0 

DILUTION 
FACTOR 
( C/CO > 

.104E-03 

.426E-04 

.372E-04 

.509E-04 

.413E-04 

.748E-04 

.tllE-03 

.tOOE-03 

.578E-05 

.151E-03 

.167E-03 

.896E-04 

.892E-04 

.795E-04 

.S13E-04 

.692E-04 

.249E-04 

.260E-03 

.302E-04 

.t96E-o3 

.146E-03 

.137£-03 

.S63E-04 

.676E-o4 

.112E-03 

.262E-04 
,,76E-04 
.567E-t?4 
.299E-04 
. 412E·~t'4 
.416E-¢4 
. 426E-()4 
.452E-04 

PROTOTYPE 
DilUTIOt~ 

FACTOR 
.804E-05 
.32gE-Q5 
.287£-05 
.393£-()5 
.319£-03 
.579£-05 
.855£-05 
.77,£-05 
.447£-06 
.117£-04 
.129£-04 
.693£-(,15 
.690£-05 
.615£-05 
.397E-Ct5 
.33,E-oS 
.1 93£-05 
.201E-04 
.234E-05 
. 144E -04 
.113£-04 
. 106£-04 
.667£-05 
.523E-o5 
.86'3E-05 
.20JE-o5 
.523E-05 
.43SE-05 
.231£-(15 
.31-:tE-0~ 
.32.2E-05 
.32,E-05 
34*3E-05 



UNIT I 3 

YELOCITV (f1/SEC > 
SOURCE STRENGTH <PPH> 
VOLUME FLOW (CU. K/SEC> 
STACK OIAftETER <H> 
EXIT VELOCITY <MISEC) 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

lA 
1 I 
10 
18 
IE 
lG 
1J 
1f1 
1P 
1S 
tV 
lY 
lC 
lF 
1H 
1K 
IN 
lQ 
1T 
1W 
1Z 
1D 
1L 
tR 
1X 
2B 
2J 
2P 
2V 
2Y 
2C 
2F 
2K 
2Q 
2W 
20 
2l 
2X 
3B 
3P 
3'tl 

"'-t-¥-3'( 
3C ' 
3K 
30 
3W 
3Z 
3D 
3L 
3X 

RAW 
DATA 

(f1Y-SEC> 
G9.2 
9.8 

122.0 
62.8 
62.8 
70.3 
38.3 
13.8 
17.5 
23. 1 
18. 1 
18.6 
71 . g 
84.2 

105.4 
99.5 
30. 1 

133.2 
143.3 
95.5 
94.9 
84.7 
71.5 
82.2 
5,.4 

200., 
21.9 
16.6 
21.' 
22. 1 
50.8 

151.8 
121.0 
124". 5 
91.9 
72.0 

113.2 
51.9 
7£.3 
18.2 
22.3 
20.2 
G2.7 
47.6 
32.7 
56.9 
59.2 
27.5 
EO.'l 
63.4 

277 

-- YESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 31 

LENGTH SCALE: 2000 

HODEL 
.33 

.138E+06 

.l?SE-04 
.40QE-02 
.142E+01 

.39 
.026() 
.0,0() 

NON-DIJ1EHSIOHAL 
CONCENTRATION 
COEFFICIENT<K> 

.163£-01 

.272£-03 

.306£-01 

.146E-Ol 

.146E-01 

.166E-01 

.797£-02 

.136£-02 

.236£-02 

.388£-02 

.252£-02 

.266£-02 

.170£-01 

.204E-01 

.2E1E-o1 

.245£-01 

.576E-02 

.336E-Ot 

.363£-01 

.234£-01 

.232E-01 

.205£-01 

.169£-01 

.198£-01 

.129£-01 

.507E-01 

.242E-02 

.101E-02 

.236£-02 

.249E-02 

.102£-01 

.375E-01 

.292£-01 

.301E-01 

.213E-01 

.160£-01 

.271E-01 

.105E-01 

.198£-01 

.30~E-·02 

.421E-02 

.3,3E-¢2 

.151E·~•J1 

.llOE ... ¢1 

.702£ .. 02 

.136E-Ol 

.142£-01 

.5,1E .. ,,2 

.146E-01 

.153E ... 01 

PROTOTYPE 
3.60 

90.90 
2.20 

23.89 
. 68 

52.00 
180.0 

DILUTION 
FACTOR 
<CICO) 

.109E-03 

.181E-05 

.203E-03 

.971E-04 

.97oE-o4 

.111E-03 

.531E-04 

.905E-05 

.157E-04 

.259E-04 

.168E-04 

.177E-04 

.114E-o3 

.136E-03 

.174E-03 

.163E-03 

.384E-04 

.224E-03 

.242E-03 

.156E-03 

.155E-03 

.136E-03 

.113E-03 

.132E-03 

.857E-04 

.337E-03 

.t61E-o4 

.b71E-05 

.157E-04 

.166E-04 

.&81E-04 

.250E-03 

.194£-03 

.201E-03 

.142E-03 

.106£-03 

.lSOE-03 

.701£-04 

.125E-03 

.206E-t>4 

. 28•)E-04 

.242E-04 

.1¢1E-·03 

.735E~04 

.469E-04 

.'393E-04 

.'344£-~4 

.374E-04 

.'375E-04 

.102E-03 

PROTOTYPE 
DILUTION 

FitCTOR 
.127£-04 
.212£-06 
.239£-04 
.113E-04 
.113E-04 
.129£-04 
.621£-05 
.1 OtiE-05 
.194£-t-5 
.302£-05 
.19,E-o5 
.207£-05 
.133£-04 
.159£-¢4 
.203£-04 
.191£-04 
.448E-05 
.262£-04 
.283E-04 
.182£-04 
.181£-04 
.159£-04 
.132£-04 
.154£-04 
.100£-04 
.395E-04 
.183£-<)5 
.784£-06 
.1 BJE-05 
.194£-05 
.79GE-05 
.292£-04 
.227£-04 
.235£-04 
.1 6'£-04 
.124E-04 
.211E-04 
.81.9£-05 
.14,E-04 
.241£-05 
.32SE-05 
.283E-Q5 
.llSE-04 
.85'3E-vs 
.547E-os 
.lO~jE-·04 
.lltiE-04 
.437E-05 
.114£- 1)4 
.l19E-04 



UNIT I 4 

VELOCITY ("/SEC> 
SOURCE STRENGTH <PPH> 
VOLU"E FLOW <CU. M/SEC) 
STACK DIAMETER <H> 
EXIT VELOCITY (M/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

lA 
1 I 
10 
19 
1E 
tG 
1J 
111 
1P 
lS 
1Y 
tV 
lC 
1F 
1H 
1K 
1H 
1Q 
lT 
1W 
1Z 
1D 
1L 
1R 
1X 
28 
2J 
2P 
2\1 
2Y 
2C 
2F 
2K 
2Q 
2W 
20 
2L 
2X 
38 
3Y 
-1-¥ 3Y 
3C 
JK 
3Q 
3t.J 
32 
3D 
3L 
3X 
48 
4J 
4P 
4Y 
4Y 
4C 
4H 
4W 
42 
4X 

RALI 
DATA 

<MY-SEC> 
87.2 
13.7 

178.9 
93.3 
80.9 

103.6 
46. 1 
32.4 
35.0 
77.1 
79.6 
27.5 
25.9 

110.5 
141. 3 
129.5 

41.8 
178.6 
181.' 
119.8 
122.8 
111 . 8 
82.0 
9£.5 
61.9 

291.8 
15.8 
36.3 
65.3 
21.6 
37.3 

203.5 
185.2 
171 . ' 
129. 1 
97.0 

128., 
61.0 
,?.0 
5&.3 
20.6 
36.6 
35.2 
31.' 
77.0 
69.4 
30.0 
67.1 
63.4 
16.3 
12.8 
11 . ' 46.2 
31.8 
21. 7 
2,.2 
23.8 
13.0 
12.7 

278 
-- WESTVACO PAPER ftiLL STUDY 

CONCENTRATION DATA FOR RUN: 31 
LENGTH SCALE• 2000 

HODEL 
.33 

.S02E+05 

.326E-04 
.?40E-02 
.7S8E+OO 

. 61 
.0320 

.090() 

HOH-f>II'IENSIOHAL 
COt~CEH TRAT 1 OH 
COEFFICIENT<K> 

.122E-01 

.134E-02 

.257£-01 

.131E-Ot 

.112£-01 

.146E-01 

.611E-02 

.410£-02 

.447E-02 

.lO?E-01 

.110£-01 

.337£-02 

.313£-02 

.156E-01 

.201£-01 

.184E-Ot 

.547E-02 

.256£-01 

.261£-01 

.l70E-Ot 

.174E-01 

.158E-Ot 

.114£-01 

.135£-01 

.844E-02 
.414E-01 
.731E-03 
.375E-02 
.S02E-02 
.15,£-()2 
.389£-02 
.284£-01 
.257E-01 
.237E-01 
.174E-01 
.127E-01 
.173E-01 
.738E-02 
.127E-01 
.67(\£-02 
.144E-02 
.379£-02 
.358E-02 
.306£-02 
. 975E -•)2 
.8,3E-02 
.282E-02 
.S28E-02 
.774£-02 
.7,4E·03 
.284E-03 
.142£-03 
.520E-02 
.307E-02 
.160£-02 
.270E-02 
.1,1E-02 
.311E-03 
.2,3E-03 

PROTOTYPE 
3.60 

108.60 
3.12 

14.20 
.68 

64.00 
180.0 

DILUTION 
FACTOR 
<CICO) 

.t48E-03 

.163E-04 

.313E-03 

.159E-o3 

.137£-03 

.178E-03 

.745E-04 

.500E-04 

.546£-04 

.tJOE-03 

.135E-03 

.411E-04 

.382E-04 

.190E-03 

.246E-03 

.224E-03 

.668E-04 

.313E-03 

.318E-03 

.207E-o3 

.212E-03 

.193E-()3 

.139E-03 

.toSE-03 

.103E-03 
.505E-03 
.891E-05 
.457E-04 
.9?8E-04 
.t93E-04 
.475E-04 
.346E-03 
.313E-03 
.289£-03 
.212E-OJ 
.155E-03 
.212E-03 
.~OOE-04 
. 155E-OJ 
. S17E-()4 
. 175E-04 
.462E-04 
.43~E-Q4 
.37JE-04 
. 119E-t)3 
.105E-03 
.344E-04 
.101E-03 
.t;44E-04 
.~69E-<t5 
.347E-05 
. 173E-05 
.,JSE-04 
.375E-04 
.195E-04 
.330E-04 
.233£-()4 
.380E-05 
.321E-05 

PROTOTYPE 
DILUTION 

FACTOR 
. 11 JE -04 
.125£-05 
.239£-04 
.122£-04 
.105£-04 
.13,£-04 
.569E-05 
.3S1E-05 
.416E-05 
.994£-~5 
.103£-04 
.314£-05 
.291£-05 
.145E-04 
.188£-04 
.171£-04 
.510£-05 
.239£-04 
.243£-04 
.158E-04 
.162£-04 
.147£-04 
.1 06E-04 
.12,E-04 
.785E-05 
.385£-04 
.680£-06 
.349£-05 
.747E-05 
.148£-05 
.362£-05 
.264£-04 
.23~£-04 
.220£-04 
.162£-04 
.llSE-04 
.161£-04 
.6S7E-05 
.llSE-04 
.624E·(\5 
.134E-05 
.352E-05 
.333£-05 
.28SE-o5 
.9t)7E-05 
.SOJE-05 
.262E-05 
.771E-05 
.72(.)£-05 
.74QE-06 
.2G5E-06 
.132E-06 
.4SSE-05 
.28,£-05 
. 149£-05 
.252E-05 
.178£-05 
.290£-06 
.245£-0G 



LOCAT I Ot~ 

4B 
4J 
4P 
4\1 
4V 
4C 
4H 
4Q 
4W 
4Z 
40 
4l 
4X 

UNIT I 3 

RAU 
DATA 

<ttY-SEC> 
25.2 
15.8 
20.8 
25. 1 
1¢.4 
22.7 
1,.4 
22. 1 
14.3 
21.0 
6.3 
4.~ 

1?.4 

279 

-- YESTVACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN: 31 
LENGTH SCALE: 2QQQ 

tiON-1> t HEHS I ONAL 
COHCENTRATtOH 
COEFFlCIEHT<K> 

.5"3?£-02 

.345E-02 

.47~E-02 

.5g3E-t)2 

.i9?E-02 

.529E-02 

.441E-02 

.514E-02 

.304E-02 

.4S5E-02 

.881£-03 

.490E-03 

.386£-02 

DILUTION 
FACTOR 
<CICO) 

.397E-<l4 

.230E-04 

.319£-04 

.395E-¢4 

.131£-()4 

.352E-04 

.2~4E-04 

.342E-04 

.2¢2E-04 

.323E-04 

.587E-05 

.326E-()5 

.257E-04 

PROTOT\'PE 
DILUTION 

FACTOR 
.4b5E-05 
.269£-05 
.373E-05 
.462E-05 
. 154E -05 
.412£-~5 
.343E-05 
. 4¢,'lE-05 
.23bE-05 
.378E-05 
.6B6E-06 
.3a2E-06 
.JO(IE-05 



UNIT I ' 

YELOCITV (f1/SEC> 
SOURCE STREHCTH <PPM> 
YOLUftE FLOW (CU. "/SEC> 
STACK DIAHETER <H> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

18 
1C 
ld 
1P 
1S 
1Y 
1\' 
tC 
1F 
1K 
lT 
1W 
lZ 
1l 
lR 
-~1t< 
!'X 
28 
2P 
2Y 
2V 
2K 
2W 
20 
2l 
38 
3C 
3Q 
3W 
3)( 
4Y 

RAW 
DATA 

<flY-SEC> 
67.2 
29.9 
30.6 

7. t 
14.4 
16. 1 
6.3 

11 . 2 
11 . ' 8.9 
20.2 

9. t 
12.5 
12.0 
11 . 7 
11 . 7 
9.2 

27.CJ 
6.0 

11 . 5 
12.0 
16. 1 
11 . 1 
8., 

11.' 
6.5 

26.4 
11 . 0 
13.0 
10.6 
13.7 

280 

-- UESTYACO PAPER "ILL STUDY 

CONCENTRATION DATA FOR RUNJ 31 
LENGTH SCALEl 2000 

HODEL 
.33 

.381E+05 

.5£2£-05 
.3SOE-02 
.4C)6E+OO 

.?! 
.0140 

.0900 

NON-I>JMENSIONAL 
CONCENTRATION 
COEFFICIEHT<K> 

.540£-01 

.221£-01 

.22?£-01 

.265E-02 

.884E-02 

.103£-01 

.195E-02 

.611E-02 

.646£-02 

.4t5E-02 

.138£-01 

.436£-02 

.721E·02 

.681£-02 

.656£-02 

.6S6E-02 

.442£-02 

.204£-01 

.165E-02 

.636£-02 

.679£-02 

.103E-Ot 

.6(J6£-02 

.378E-02 

.647E-02 

.210£-02 

.191E-<>1 

.598E-02 

.?66E-02 

.558E ... 02 

.?G.tE-02 

PROTOTYPE 
3.60 

15.52 
1. 80 
6.10 

.80 
28.00 
180.0 

DilUTION 
FACTOR 
<CICO> 

.114E-03 

.464E-04 

.477E-04 

.557E-Q5 

.186E-04 

.217E-04 

.410E-05 

.128E-04 

.136E-04 

.873E-05 

.291E-04 

.917E-05 

.152E-04 

. f43E-04 

.138E-04 

. 138E-04 
,,30E-05 
.428E-04 
.347E-05 
.134E-()4 
.143E-04 
.216E-04 
.127E-04 
.795E-05 
.t36E-o4 
.442E-05 
.402E-04 
.126E-04 
. 161E-04 
.117E-04 
.160E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.719E-05 
.294£-05 
.302E-05 
.352£-0, 
.11SE-t>5 
.137£-05 
.259E-06 
.813£-06 
.860£-0, 
.553E-O' 
.184£-05 
.SSOE-06 
.95CJE-(16 
.90,£-06 
.873£-06 
.873£-06 
.589£-06 
.271E-05 
.22()£-06 
.847£-06 
.903£-06 
.137£-05 
.807£-06 
.SOJE-06 
.861£-06 
. 28t.1E-06 
.254E-05 
.796E-06 
.102£-05 
.74JE-06 
.101E-05 



281 

-- WESTYACO PAPER "ILL STUDY 

CONCENTRATION DATA FOR RUN: 31 

UNITS 1 3 4 6 LEHCTH SCALE: 2000 

LOCATIOH DILUTIOH FACTOR 
1t:r .189£-04 
1 I .137E-05 
10 .388£-04 
18 .198£-04 
1E .175£-04 
1G .215£-()4 
1J .997E-05 
1M .445£-05 
1P .529£-05 
1S .118£-04 
1Y .11,£-04 
1 v .440£-05 
1C .112£-04 
lF .245E-04 
1H .316£-04 
1K .292E-04 
1H .78lE-05 
lQ .405E-04 
1 T .424£-04 
1W .273E-04 
12 .277£-04 
10 .247£-04 
ll .189E-04 
l.R .223£-04 
IX .141£-04 
28 .,4v£-04 
2J . 18¢£-05 
2P .397E-05 
2V .863£-05 
2V .271E-05 
2C .857£-05 
2F .450£-04 
2K .385£-04 
2Q . 3€.~E-Q4 
2W .267£-04 
20 . l~7E-04 
2l .295£-()4 
2X . 119E-04 
39 . 21•)£-t)4 
3P . 144£-()5 
3\J .319£-1)5 
3Y .303E-Q5 
3C .lllE-04 
3K .S65E-Q5 
3Q .,lSE-05 
3W .157E-04 
3Z .149£-04 
3D .523E-05 
3L .!48£-04 
3X . 147E-04 
49 .351£-05 
4J .187E-05 
4P .23GE-05 
4\1 .76'3E-05 
4Y .378E-05 
4C .395E-05 
4H .457E-05 
4Q .23'3£-()5 
4W .319£-05 
4Z .255£-05 
40 .411)£-06 
4L .22SE-06 
4X .204£-05 



UNIT I 11 

YELOC lTV < M/SEC > 
SOURCE STRENGTH <PP") 
YOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <M> 
EXIT VELOCITY <HISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1 I 
10 
1U 
18 
1E 
1C 
lJ 
111 
1P 
lS 
1Y 
1C 
1F 
1H 
1H 
1Q 
1T 
1K 
1W 
1Z 
1D 
1R 
lL 
2P 
2Y 
2Y 
2C 
2K 
2L 
?X 
38 
3J 
3Q 
3C 
3K 
JQ 
30 
3X 

RAW 
DATA 

<HY-SEC> 
85.6 
69.6 
37.4 

1043.8 
831.7 
877.6 
495.0 
138.4 
354.7 
119.9 
,4.8 

1805.0 
1617.4 
1775.8 
290.1 
888.<J 
484.0 

13.3 
271.2 
332. 1 
20~.5 

13,5.1 
1'25.0 

31.3 
34.7 
8.3 

105.5 
91.0 
70.~ 
3~.6 
23.5 
32.5 
17.7 
41., 
20.7 
32. t 
18.7 
32.7 

282 

-- WESTVACO PAPER HILL STUDY 

CONCENTRATION DATA FOR RUN: 32 
LENGTH SCALE: 2000 

"OOEL 
.33 

.736E+05 

.224£-04 
.760£-02 
.494£+00 

. 73 
.0340 

.0900 

NOH-0 I MENS I Ot~AL 
CONCENTRATION 
COEFFICIENT<K> 

.157£-01 

.122£-01 

.535£-02 

.221E+OO 

.176£+00 

.186£+00 

. 1 03£ +()~ 

.270E-01 

.734£-01 

.230E-01 

.112£-01 

.384£+()0 

.344£+00 

.378E+OO 

.595£-01 

.188E+~O 

.101£+0<) 

.165£-03 

.555£-01 

.695£-01 

.403£-01 

.290£+00 

.410£+00 
.524£-02 
.5'96£-02 
.2'J,E-03 
.212£-01 
.lSOE-01 
.136E-Ot 
.701E-02 
.131£-02 
.322£-02 
.609£-04 
.517£-02 
.6'J~E-03 
.315E-02 
.270E-03 
.327E-02 

PROTOTYPE 
4.60 

95.68 
3.1' 

12.20 
.63 

68.00 
180.0 

DILUTION 
FACTOR 
(C/CO) 

.131E-03 

. 1.03£-03 

.448E-04 

.185E-02 

.147E-02 

.155£-02 

.967E-03 

.226E-03 

.615£-03 

.193E-03 

.941E-04 

.322E-02 

.288E-02 

.317E-02 

.499E-03 

.157E-02 

.S47E-o3 

.138£-()5 

.4€J5E-03 

.574£-03 

.339E-03 

.243E-02 

.344E-02 
.439f-04 
.499£-04 
.251E-05 
.177£-03 
.lSlE-03 
.114£-03 
.587E-04 
.t09E-04 
.270E-04 
.51"0E-06 
.433E-04 
.578E-o~ 
.264E-04 
.226E-O~ 
.274E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.101E-04 
.786E-05 
.343£-05 
.142£-03 
.11JE-03 
.119E-o3 
.664£-04 
.173£-04 
.471E-04 
.14SE-04 
.721E-05 
.247£-03 
.221£-03 
.243£-03 
.382£-04 
.121E-03 
.649E-o4 
.1 OraE-06 
.356E-o4 
.440£-04 
.259E-04 
.1 86E-03 
.263E-03 
.337£-05 
.383£-05 
.1 92£-06 
.136£-04 
.116E-04 
.876E-05 
.450E-05 
.838£-06 
.207£-05 
.391E-07 
.332£-05 
.443E-06 
.202£-05 
.1 ?JE-06 
.21(JE-05 



UHIT I 12 

VELOCITY <MISEC> 
SOURCE STRENGTH <PP"> 
VOLUME FLOW <CU. M/SEC) 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

lA 
1 I 
10 
1U 
19 
1E 
1G 
1 J 
1t1 
1P 
15 
1\1 
lY 
lC 
lF 
1H 
lN 
1Q 
lT 
1X 
lK 
1LI 
lZ 
1D 
lR 
1L 

28 
2P 
2\1 
2V 
2C 
21< 
2LJ 
2Z 
2L 
2X 

3J 
~p 
3C 
31< 
3-Q~ 

3D 
3L 
3X 

RAW 
DATA 

<MY-SEC> 
48.4 

3,0.7 
320.5 
4?., 
,2.7 
81.5 

258.7 
616.7 
336.3 

1692.8 
1685.<J 
1354.9 

351 ·' 73.4 
202.1 
708.2 
602.9 

4476.3 
4749.4 
4021.4 

21.0 
4504.5 
4012.7 
2440.5 
447,.6 
1351.8 

2£.8 
il.i 
27.7 
18.i 

,,7.2 
790.2 

39.<J 
44.0 

171 . 2 
241.6 
26.1 
15.3 
27.i 
35.5 
40.2 
S1.9 
17.3 
32. 1 

283 

-- VESTYACO PAPER "ILL STUDY 

CONCENTRATION DATA FOR RUNt 32 

LENGTH SC~LE~ 2000 

MODEL 
.33 

.502E+05 

.389E-04 
!.OOOE-02 

.495E+OO 
.73 

.0,20 
.0900 

NON-DIMENSIONAL 
CONCENTRATION 
COEFFICIEHT<K> 

,4,4£-02 
.432£-01 
.383E-01 
.4,3£-02 
.lOlE-01 
.873E-02 
.3()6£-01 
.748E-01 
.402£-01 
.207£+00 
.207E+OO 
.1 '6E+OO 
.421£-01 
.772£-02 
.236£-01 
.8,2£-01 
.731E-01 
.552£+00 
.5S5E+OO 
.496£+00 
.199E-02 
.555£+00 
.494£+00 
.300£+00 
.552E+OO 
.166E+OO 
.142E-~2 
.572E-02 
.154£-02 
.4l1E-03 
.118£+00 
.,57£-<)1 
.304£-02 
.355E-02 
.193E-01 
.280E-01 

.238£-02 

. 108£-02 

.256E-02 

.335£-02 

.412E-o2 

.5S7E-02 

.130E-o2 

.313£-02 

PROTOTYPE 
4.60 

165.00 
5.00 
8.40 

.73 
184.00 

180.0 

DILUTION 
FACTOR 
(C/CO> 

. .075E-04 

.629E-03 

.556E-03 

.660E-04 

.147E-03 

. 127E-03 

.445E-03 

.109E-02 

.585E-03 

.300E-02 

.301E-02 

.242E-02 

.612E-03 

.112E-03 

.344E-03 

.125E-02 

.1¢6E-02 

.802£-02 

.S52E-02 

.721E-02 

.290E-04 

.SC.SE-02 

.719E-02 

.437E-02 

.SOJE-02 

.241E-02 

.2o7E-<>4 

.S32E-04 

.224E-04 

.59SE-05 

.171E-02 

. t39E-02 

.443E-04 

.516E-04 

.280E-03 

.407E-03 
.346E-04 
.157E-04 
.373E-04 
.516E-04 
.5~9E-04 
.S11E-04 
.189E-04 
.455E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.514£-05 
.479£-04 
.424£-04 
.502£-05 
.112E-04 
,,66£-05 
.33CJE-04 
.S29E-04 
.445E-04 
.22~E-Ol 
.22<JE-03 
.184£-03 
.46~E-04 
.855E-05 
.262E-04 
.~54E-04 
.SlOE-04 
.611E-03 
.64SE-03 
.549E-03 
.220E-05 
.615£-03 
.547E-03 
.332£-¢3 
.611E-03 
.183E-03 
.15SE-t>5 
.633E-05 
.170£-05 
.455E-06 
.130E-03 
.1 Ot;E-03 
.337E-05 
.393E-05 
.213E-04 
.310E-04 

.263E-03 

.11,E-05 

.284E-05 

.393E-05 

.43,£-05 

.617E-05 

.144E-05 

.34,E-05 



284 

-- UESTVACD PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 32 
UNIT I 13 LENGTH SCALE: 2000 

MODEL PROTOTYPE 
YELOCITY < f1/SEC > .33 4.60 
SOURCE STRENGTH < PP" > .381£+05 
YOLUME FLOW <CU. M/SEC> .263£-()5 15.52 
STACK DIAI'JETER (ft) .280E-02 1. 80 
EXIT VELOCITY < M/SEC > .427£+00 6. 10 
DENSITY RATIO .79 .80 
STACK HEIGHT .0140 28.00 
REFERENCE HEIGHT .0900 180.0 

LOCATIO~~ RAW NON-DIMENSIONAL D ILUTI Ot~ PROTOTYPE 
DATA CONC£HTRATIOH FACTOR DILUTIOH 

<ttY-SEC) COEFFICIEHT<K> <CICO) FACTOR 
1A 98.2 .1?2£+()0 .169£-()3 .179E-o4 
1 I 98.2 . 172£+00 .169E-03 .179£-04 
18 92.0 .161£+00 .15SE-03 .167E-04 
1E 3?1.4 .671£+00 .660£-03 .699£-04 
IP 90.2 .1S1E+OO . 155E-03 .164E-04 
lC 11 . 3 .132E-Ot .130E-04 .137E-CJ5 
++f.OMtT' 20. 1 .294£-01 .290E-04 .306£-()5 
!H 9.8 .106£-01 .104E-04 .110£-05 
1Q 319.2 .576£+00 .566E-03 .599E-04 
lX 48.9 .817£-01 .S04E-04 .851E-~5 
1K 114.0 .201£+00 .t9BE-o3 .20~£-04 
1W 362.9 .6S5E+OO .64SE-03 .6SJE-04 
1Z 76., . i 32£+00 .130£-03 .138£-04 
1·&-0M.tT 7,., .l32E+OO .130E-03 . 13SE-04 
fD 116.2 .205E+OO . 202E-()3 .21JE-04 
lR 23.3 .351E-Ot .345£-()4 .366E-05 
28 5.3 .236£-02 .232E-05 .246£-06 
2V 2?.9 .435£-01 .. 42SE-04 .45JE-05 2C 17.2 .240£-01 .236£-04 .250£-05 
20 7.5 .627£-02 ,,l?E-05 .65JE-O' 



UNITS 11 

285 

-- WESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 32 

12 13 LENGTH SCALE J 2000 

LOCATION 
1A 
1 I 
10 
lU 
18 
IE 
lG 
lJ 
1M 
1P 
15 
1\1 
lY 
IC 
lF 
1H 
lN 
1Q 
IT 
1X 
1K 
lW 
IZ 
1D 
1R 
ll 
2B 
2P 
2Y 
2V 
2C 
2K 
2W 
2Z 
20 
2L 
2X 
39 
3J 
3Q 
3C 
3K 
3D 
3L 
3X 

f>ILUTION FACTOR 
.703£-05 
.508£-04 
.432£-04 
.538£-05 
.280£-04 
.290£-04 
.465E-04 
.899£-04 
.463£-04 
.235£-03 
.231£-03 
.185£-03 
.466£-04 
.348£-04 
.495£-04 
.121£-03 
.S55E-04 
.630£-03 
.,55£-03 
.549£-03 
.443£-05 
.626£-03 
.553E-03 
.339E-03 
.631£-03 
.211£-03 
.160£-05 
.669£-05 
.211£-05 
.95i>E-06 
.132£-03 
.107£-03 
.337£-05 
.393£-(15 
.692£-07 
.222£-04 
.314£-04 
.987£-07 
.285E-OS 
.597£-05 
.319£-(15 
.397£-()5 
.619£-05 
.144£-05 
.368£-05 



IJHIT t 11 

VELOCITY (M/SEC> 
SOURCE STREMGTH <PPM> 
VOLUME FLOW <CU. "/SEC> 
STACK DIAKETER <M> 
EXIT VELOCITY ("/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
!IJ 
19 
1E 
1G 
1J 
1M 
1P 
1S 
1C 
1F 
1H 
1K 
lH 
IT 
1Z 
1D 
1L 
1R 
1X 
29 
2J 
2P 
2Y 
2Y 
2K 
2Q 
2W 
2Z 
20 
2L 

38 
3J 
3P 
3Y 
3Y 
3C 
3K 
3Q 
3W 
3Z 

RAW 
DATA 

<MY-SEC) 
910.3 
211.1 
195.3 
1,4.7 
726.9 

1198.9 
881.4 
753.4 
125.g 
130.3 
207.1 
963.8 

t 1 ' ' . 1 11,0.4 
1223., 

336.10 
319.3 
95.~ 

115.0 
1034.7 
5,4.8 
155.4 

41 . 1 
71 . $.i 
2£.7 
43.2 
27.3 
81., 
43.9 
46.8 
54.3 
32.7 
40.3 
32.3 
57.8 
29.7 
39.2 
34.8 
40.0 
43.2 
39.2 
39.4 
42.9 

286 
-- YESTVACO PAPER MILL STUDY 

CONCENTRATION OATA FOR RUN~ 33 

LENGTH SCALE: 2000 

110DEL 
.33 

.736E+05 

.224E-04 
.760E-02 
.494£+00 

.73 
.0340 

.090() 

NON-DIMENSIONAL 
CONCENTRATION 
COEFFICIEHT<K> 

.193£+00 

.431E-01 

.398£-01 

.3,6E-Ot 

.152£+00 

.255£+00 

.187£+0(} 

.159E+OO 

.249£-01 

.258£-01 

.423£-01 

.205£+00 

.254£+0() 

.24?£+00 

.2,0E+OO 

.701£-01 

.6,1E-01 

.184£-01 

.225E-01 

.220£+00 

.11~£+00 

.312£-01 
.627E-o2 
.127£-01 
.3o5E-02 
.6S8E-02 
.31?E-02 
.148£-01 
.673£-02 
.736E-02 
.89?£-02 
.432£-02 
.5':l6E-02 
.424£-02 
.971£-()2 
.369E-02 
.573E-o2 
.47,E-02 
.591£-02 
.657£-02 
.572£-02 
.578E-02 
.651£-02 

PROTOTYPE 
4.60 

95.68 
3.1' 

12.2() 
.63 

68.00 
180.0 

DILUTION 
FACTOR 
< C/CO) 

.162E-02 

.362£-03 

.333£-03 

.332E-Q3 

.128£-02 

.214£-02 

.157E-02 

.134£-()2 

.2o9E-o3 

.216£-03 

.354E-03 

.171£-02 

.213E-02 

.207£-02 

.21SE-02 

.587£-03 

.554E-03 

. 154E-03 

.189£-03 

.t84E-02 

.9!f?E-o3 

.262£-()3 
.525E-04 
.106£-03 
.256E-04 
.551E-04 
.2E:.5E-o4 
.124E-03 
.564£-04 
.617E-04 
.752E-04 
.362£-04 
.499E-04 
.355E-04 
.Sl4E-04 
.310E-04 
.4BOE-o4 
.401E-04 
.495E-o4 
.~51E-.Q4 
.480£-04 
.484E-04 
.546E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.124E-03 
.277£-04 
.255£-04 
.254E-04 
.97'9£-04 
.164E-03 
.120E-03 
.1 ¢2E-03 
.16()£-()4 
.166£-04 
.271E-04 
.131E-03 
.1 63£-~3 
. 158£-03 
.167£-()3 
.450£-04 
.425E-o4 
.llSE-04 
.145£-04 
.141E-03 
.764£-04 
.20QE-04 
.402£-~5 
.stJe-os 
.196E-t>5 
.422E-~5 
.203E-o5 
,,SlE-¢5 
.432E-t\5 
.472£-(•5 
.576E-05 
.277E-05 
.383E-<>5 
.272£-05 
.623£-05 
.237E-05 
.36SE-05 
.3Q7E-05 
.379E-05 
.422E-05 
.367£-05 
.371£-(}5 
.4lSE-o5 



287 

-- WESTVACO PAPER MILL STUDY 

COHCEHTRATION DATA FOR RUN: 33 

UNIT I 12 LENGTH SCALE: 2000 

MODEL PROTOTYPE 
VELOCITV < M/SEC > .33 4.60 
SOURCE STRENGTH (PPM> .5~2E+05 
VOLUME FLOlJ <CU. 11/SEC> .38'3E-04 165.00 
STACK DIAMETER (") 1 .OOOE-02 5.00 
EXIT VELOCITY < M/SEC > .49SE+OO 8.40 
DENSITY RATIO .73 .73 
STACK HEIGHT .0'320 184.00 
REFERENCE HEIGHT .0900 180.0 

LOCATION RAW NOt4-D I MENS I OHAL DILUTION PROTOTYPE 
DATA CONCENTRATION FACTOR DILUTION 

<HY-SEC> COEFfiCIENT<K> <CICO> FACTOR 
1A 1140.·~ . 14oE+oo .2o3E-o2 .155E-o3 
1 I 1251.3 .153E+OO .223E-02 . 170E-03 
10 1101.2 .1l5E+OO .196E-02 .149E-03 
1U 1025.9 .125E+OO .182E-02 .139E-Ct3 
1E 145£.0 .179E+OO .260E-02 .19SE-03 
1G 1307.0 .183£+()() .269E-02 .205E-03 
1J 2409.1 .2436£+0() .431E-02 .329£-()3 
1t1 718.7 .874E-01 .127E-02 .~6SE-04 
1P 1917.0 .236E+OO .343E-02 .261E-03 
lS 1419.4 .174E+OO .253E-02 .193E-03 
1\1 909.2 .111E+OO .161E-02 .123E-03 
1Y 122. t .137£-01 .200E-03 .152E-04 
1C 9,9.2 .118£+00 .172E-02 .131E-03 
1F 1694.0 .208£+0() .302E-02 .230£-03 
1H 2''2.4 .328E+OO .477E-02 .363E-03 
1K 2585.5 .318E+OO .463E-02 .352E-03 
iN 1287.7 .158£+00 .229£-02 .1 75E-03 
lQ 181 . 7 .211E-01 .307E-03 .234E-04 
1T 1897.4 .232E+OO .337E-02 .257E-03 
1W 1070.7 .131E+OO . 190E-02 . 145E-03 
12 1201. 1 .147E+Oo .214E-02 .1 bJE-03 
10 881.8 .108E+OO .157E-02 .119E-03 
1l 2116.7 . 2b0E+Ot) . 37BE-tj2 .288E-03 
1R 2424.7 .298E+OO .434E-02 .330E-03 
1X 1173.9 .144E+OO .209E-02 .lS~E-03 
2B 101 . 5 .tli'E-ot .t?OE-~3 .12':lE-04 
2J 71 . 0 .792E-02 .115E-03 .876E-05 
2\1 12.9 .729E-03 .106E-04 .so7E-o6 2C 90.2 .l03E-01 . 14~E-03 .l!4E-04 
2K 143.¢ .16BE-r.)i .245E-o3 .1 S&E-¢4 
2Q 62., .691E-02 .101E-03 .76SE-05 
2Y 160.5 .190E-ot .276E-03 .210E-04 
22 155.7 .184E-01 .267E-03 .20JE-04 
20 1 Ol . e .117E-01 .170E-03 .13uE-04 2L 110.<} .128E-01 .187E-03 .142E-04 
3Y 11 . 7 .957E-04 .13~E-05 .1 O'E-06 3C 21 . 4 .130E-02 .189E-04 .144E-05 3K 20.9 .124E-02 .180E-04 .137E-05 3Q 20. 1 .114E-02 .166E-04 . 126£-os 3W 44.6 .417E-02 .607E-04 .462E-<;t5 3Z 47.7 .455E-02 .662E-04 .504E-05 



UNIT I 13 

VELOCITY <MISEC> 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. n/SEC> 
STACK DIAMETER <M> 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEICHT 
LOCATION 

1 I 
10 
1E 
1V 
lf 
1H 
lQ 
1l 
1X 
2J 
2\' 
2C 
2Q 
2Z 
20 

3J 
3P 
3V 
3C 
3Q 

RAW 
DATA 

<MY-SEC) 
289.7 
248.4 
112.6 
121. 6 
5~.3 

174.3 
312.5 

79.2 
7.2 
4.4 

2~.~ 
31 . 5 
3.0 
3.6 
7.2 

56. 1 
2~.4 
7.5 
6.0 
6.7 

288 

-- UESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 33 

LEHGTH SCALE: 2000 

HODEL 
.33 

.381E+05 

.263E-05 
.2SoE-02 
.427E+OO 

.?, 
.0140 

.0900 

NON-I>IMENSIOHAL 
C 0 t4 C E tl T R A T I 0 H 
COEFFICIENT<K> 

.523£+00 

.447E+OO 

. l99E+OO 

.215E+OO 

.,48E-Q1 

.312£+()0 

.564E+OO 

.138E+OO 

.6G5E-02 

.&3BE-o2 

.44,E-01 

.558E-01 

.JSOE-02 

.498E-02 

.116E-c)l 

.950E-01 

.2g8E-01 

.631E-02 

.354E-02 

.491£-02 

PROTOTYPE 
4.60 

15.52 
1. so 
6.10 

.so 
28.00 
180.0 

DILUTION 
FACTOR 
(C/CO) 

.514E-03 

.440E-03 

.196E-03 

.212E-03 

.<)32f-()4 

. 307E-ti3 

.555E-03 

.136E-03 

.655E-OS 

.&27E-u5 

.442E-04 

.349E-c)4 

.374E-05 

.490E-os 

.114E-04 

.935E-04 

.294E-04 

.621E-05 

.348E-O~ 

.483E-05 

PROTOTYPE 
DILUTIOtl 

FACTOR 
.544E-04 
.46,E-04 
.207E-04 
.224E-04 
.,87E-O~ 
.325E-04 
.58SE-04 
. 144E-04 
.693E-06 
.fi&4E-ob 
.46SE-05 
.5S1E-o5 
.396E-06 
.51SE-06 
.121E-e.5 

.990£-05 

.311E-05 

.658E-06 

.368E-06 

.511E-Ob 



UNITS 11 

289 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 33 

12 13 LEHCTH SCALE: 2¢00 

LOCATION 
lA 
1 I 
10 
lU 
18 
lE 
1G 
1J 
1M 
1P 
15 
1Y 
1\' 
lC 
1F 
1H 
1K 
IN 
lQ 
lT 
1W 
lZ 
10 
ll 
1R 
1)( 
28 
2J 
2P 
2'./ 
2Y 
2C 
2K 
2Q 
2~J 
2Z 
2D 
2L 
38 
3J 
3P 
3Y 
3Y 
3C 
3K 
3Q 
3W 
3Z 

DILUTION F~CTOR 
.168£-03 
.178£-03 
.157£-()3 
.142£-03 
.i04E-04 
.217£-03 
.217£-03 
.33,E-03 
.'385E-o4 
.262£-03 
.1,6E-03 
.125E-03 
.i52E-04 
.145£-()3 
.249£-03 
.383£-()3 
.J70E-03 
.17~E-03 
.296£-04 
.261E-Q3 
.145E-tl3 
. 1€·4E-03 
.121E-03 
.304E-03 
.338£-03 
.161E-03 
.134E-04 
.~69E-os 
.207E-06 
. 125£-(15 
.710E-v6 
.120£-04 
.1~6£-04 
.815£-(15 
.215£-04 
.210£-t)4 
.134E-04 
. 146£-04 
.288£-06 
.171£-05 
.58QE-(J6 
.565£-06 
.325£-06 
. 188£-05 
.182£-05 
.171£-05 
.501E-05 
.548E-<J5 



UNIT I 11 

VELOCITY (M/SEC> 
SOURCE STRENGTH <PPM> 
YOLUME FLOW <CU. "/SEC) 
STACK DIAMETER <M> 
EXIT VELOCITY (f1/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1A 
1 I 
10 
1U 
18 
1E 
1G 
1J 
1f1 
tP 
1S 
lY 
1V 
1C 
1F 
1H 
lK 
1H 
1Q 
1 T 
1\J 
1Z 
10 
1l 
1R 
1X 
28 
2J 
2P 
2V 
2V 
2C 
2K 
2Q 
2W 
2Z 

RAU 
DATA 

<MY-SEC) 
669.6 
555.0 
308.4 
307.5 
556.1 
693.3 
~63., 
531.7 
360.6 
277.5 
252.0 
19?.S 

47.7 
576.4 
568.5 
569:1 
554.8 
14,.7 
276.0 
174., 

97.5 
82.8 
46.6 

35().0 
169.6 
89.9 

''·' 31.7 
21 . 1 
32.5 
28., 
71.4 
58.9 
35.() 
43.0 
42.() 

290 

-- WESTYACO PAPER "Ill STUDY 

CONCENTRATION DATA FOR RUN: 34 

LENGTH SCALE: 2000 

MODEL 
.33 

.736E+05 

.224E-04 
.760£-02 
.494E+OO 

.73 
.0340 

.0900 

NON-Ol"ENSlONf.\L 
CONCENTRAT I o•~ 
COEFFICIEHT<K> 

.141E+OO 

.116E+OO 

.635E-01 

.633E-Ot 

.117E+OO 

.146£+00 

.118£+00 

.111E+OO 

.747E-01 

.5,8£-01 

.514£-01 

.375£-01 

.755£-02 

.121£+()0 

.11,£+00 

.119£+00 

.116£+00 

.294£-01 

.565£-01 

.348£-01 

.182E-01 

.151£-01 

.730£-02 

.724E-01 

.337£-01 

.1,££-01 
.194£-ot 
.386E-02 
.159£-02 
.402E-02 
.32oE-02 
.124£·01 
.96SE-o2 
.458£-02 
.629E-02 
.606E-02 

PROTOTYPE 
4.60 

95.68 
3. 16 

12.20 
.63 

68.00 
180.0 

DILUTION 
FACTOR 
(C/CO> 

.118E-02 

.975E-03 

.532E-03 

.530E-03 

.977E-03 

. 122E-02 

.990E-o3 

.933E-03 

.626E-03 

.476E-03 

.430E-o3 

.315E-03 

.633E-04 

.101E-02 

.99~E-t:t3 

.100E-Q2 

.975E-03 

.247E-03 

.473E-03 

.2~1E-03 

. 153E-03 

.126E-03 

.612E-04 

.607£-03 

.282E-03 

.139£-03 
.154E-03 
.323E-04 
.134E-04 
.337E-04 
.269E-04 
.104E-03 
.811E-04 
.383E-04 
.527E-04 
.508E-Q4 

PROTOTYPE 
DILUTION 

FACTOR 
.905E-04 
.747£-04 
.407E-04 
.406£-04 
.743£-04 
.937E-04 
.75C)E-04 
.715£-04 
.479E-04 
.365£-04 
.330£-04 
.24tE-04 
.485E-o5 
.776E-04 
.765£-04 
.766£-04 
.747£-04 
.189£-04 
.363£-04 
.223E-04 
.117£-04 
.96SE-05 
.469£-05 
.465£-04 
.216£-04 
.107£-04 
.llSE-04 
.248E-05 
.102£-05 
.258£-05 
.205E-05 
.795£-05 
.622£-os 
.294£-05 
.404E-oS 
.389£-QS 



UNIT I 12 

VELOCITY <MISEC> 
SOURCE STRENGTH <PPH> 
VOLUME FlO~ <CU. M/SEC) 
STACK DlA"ETER <H> 
EXIT YELOCITV <HISEC> 
DEt~SI TY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCAT I Otl 

1A 
1 t 
10 
11J 
1B 
1 E 
1 G 
1 J 
1M 
lP 
1S 
lY 
1\' 
1 c 
1F 
1H 
1K 
1n 
1Q 
lT 
ltd 
1Z 
10 
ll 
1R 
lX 
28 
2J 
2C 
2K 
2Q 
2W 
2Z 

RAW 
DATA 

<"Y-SEC) 
985.6 

1574. 1 
984.4 
933.6 
953.2 

1354.3 
1030.() 
1334.1 
1197.5 
1156.8 
780.1 
543.3 
189.8 
719.4 
879.1 

1132.0 
1071. 7 
473.6 
900.9 
sgt>.o 
232.0 
251.9 
15?.5 
523.1 
38?.7 
15,. 1 
68.4 ,,,0 

108.8 
112.8 

35.1 
49.8 
57.CJ 

291 

-- WESTVACO PAPER HILL STUOV 

CnNCENTRATION ~ATA FOR RUN~ 34 

LENGTH SCALE: 2000 

HODEL 
.33 

.502E+05 

.389E-04 
1.000E-02 

.495E+O() 
.73 

.0920 
.0900 

HON-I>I"EHSIONAL 
CONCENTRATION 
COEFFICIE~IT(K > 

.120E+OO 

.193E+OO 

.12~£+()0 

.114E+OO 

.116E+OO 

.166E+OO 

.126£+()0 

.163E+OO 

.147E+OO 

.142E+OO 

.950£-01 

.658£-01 

.221E-01 

.875E-Ol 

.107E+oo 

.139E+OO 

.131E+OO 

.572£-01 

.110E+OO 

.716E-01 

.273E-01 

.305E-01 

.181E-01 

.633E-Ol 

.466E-01 

.1S3E-01 

.:513E-02 

.483E-02 

.l~lE-01 

.106£-01 

.102E-02 

.284£-02 

.383£-02 

PROTOT't'PE 
4.60 

165.00 
5.00 
8.40 

.73 
184.00 

1SO.O 

I>ItUTION 
FACTOR 
<CICO> 

.175E-02 

.281E-02 

.175E-o2 

.166E-02 

.1&9E-02 

.241E-02 

.183E-o2 

.239E-02 

.213E-02 

.2(\6£-02 

.138E-c>2 

.~57£-03 

.322£-()3 

.127E-02 

.156E-02 

.201E-02 

.191E-o2 

.S32E-03 

.160E-o2 

.104E-02 

.397E-03 

.444E-03 

.263E-o3 

.921E-03 

.€,77E-03 

.266E-03 

.746f-Q4 

.703E-04 

.147E-03 

.154E-03 

.149E-04 

.413E-04 

.537E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.133E-03 
.214E-03 
.133E-03 
.126E-03 
.129£-03 
.184E-03 
.13'9£-¢3 
.1S1E-Q3 
.162E-03 
.157E-03 
.1 05£-03 
.72SE-04 
.245£-04 
.~69£-04 
.119£-03 
.153E-03 
. 145E-o3 
.633E-04 
.122E-03 
.792£-04 
.302E-04 
.33SE-04 
.201E-Q4 
.701E-Q4 
.515E-04 
.20JE-04 
.~68E-05 
.535E-c>S 
.112£-04 
.11SE-04 
.113E-05 
.315£-05 
.424£-05 



UNIT I 13 

YELOCITV <MISEC> 
SOURCE STRENGTH <PPH> 
VOLUME FLOW <CU. "/SEC> 
STACK DIAnETER (ft) 
EXIT VELOCITY <MISEC> 
DEtiSI TY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1A 
1 I 
10 
18 
1E 
1G 
tJ 
111 
1P 
lS 
1V 
tY 
1C 
1F 
1H 
1K 
1H 
1Q 
1W 
lZ 
1D 
1R 
1X 
2J 

RAU 
DATA 

<"Y-SEC) 
26.8 
86.2 
33.8 
35.9 
9.7 

20.0 
52.2 
22.8 
11 . 4 
9.5 

11 . 4 
24.3 
31.5 
39.9 
15.0 
48.0 

353?.8 
39'.0 
13.3 
12.3 
65.8 
17.2 
10., 
12.3 

292 

-- WESTYACO PAPER Mill STUDY 

CONCENTRATION OATA FOR RUN: 34 

LENGTH SCALE: 2000 

MODEL 
.33 

.381£+05 

.263£-05 
.280E-02 
.42?£+00 

. 79 
.0140 

.0900 

NON-DIPIEHSIONAL 
CONCENTRATION 
COEFFICIEHT<K> 

.415£-01 

.150E+OO 

.543E-01 

.579'E-01 

.103£-01 

.292E-01 

.880£-01 

.342£-01 

.134£-01 
1.000£-02 

.134£-01 

.371£-01 

.502£-01 

.654E-01 

.200£-01 

.802E-01 

.645£+01 

.638£-01 

.1,9'£-01 

.151E-01 

.113£+00 

.241£-01 

.121£-01 

.995£-02 

PROTOTYPE 
4.60 

1S.52 
1. 80 
'.1 0 

.80 
29.00 
180.0 

DILUTION 
FACTOR 
(CICO> 

.408E-04 

.148£-03 

.534£-()4 

.570E-04 

.1~1E-04 

.287£-04 

.866E-04 

.337E-04 

.132£-()4 

.984£-()5 

.132E-04 

.365E-04 

.494E-o4 

.644E-04 

.1s-7E-04 

.790E-04 

.635E-o2 

.628E-04 

.166£-()4 

.t4C3E-04 

. 111 E-03 

.237£-04 

.119£-()4 

.979E-05 

PROTOTYPE 
DILUTION 

FACTOR 
.432E-o5 
.156£-()4 
.56&E-o5 
.603E-05 
.1 07£-05 
.304£-05 
.917£-05 
.357£-05 
.140£-05 
.1 (J4E-os 
.14()£-03 
.386£-05 
.523£-05 
.681E-¢5 
.20SE-05 
.836£-05 
.672£-03 
.664E-05 
.176E-05 
.157E-¢5 
.ttaE-o4 
.2S1E-05 
.126£-05 
. 1 o4E-o5 



UHITS 11 

293 

-- YESTYACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 34 

12 13 LENGTH SCALE: 2000 

LOCATION 
1A 
1 I 
10 
1U 
19 
1E 
lG 
1J 
1f1 
1P 
1S 
lY 
1Y 
lC 
1F 
lH 
11< 
1H 
1Q 
1T 
1Y 
12 
10 
1L 
1R 
1X 
28 
2J 
2P 
2Y 
2V 
2C 
21< 
2Q 
2W 
2Z 

DILUTION FACTOR 
.143£-03 
.223£-()3 
.138E-03 
.131£-03 
.137E-03 
.194E-03 
.14SE-03 
.190£-03 
.168E-03 
.161£-03 
.109£-03 
.755£-04 
.254£-04 
.106£-03 
.128£-03 
.162£-03 
.154£-03 
.136£-03 
.126E-03 
.816£-04 
.317E-04 
.350£-04 
.21SE-04 
.75QE-(t4 
.541E-tl4 
.215£-04 
.693£-05 
.572£-(15 
.tOSE-06 
.27JE-06 
.217£-06 
.121£-04 
.124£-04 
.. 144£-05 
.357£-05 
.465E-05 



UNIT t 11 

YELOC I TV ( ~1/SEC) 
SOURCE STRENGTH <PPM> 
VOLUME FLOW <CU. "/SEC> 
STACK DIAMETER <M> 
EXIT VELOCITY (M/SEC> 
DENSIT'i RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCAT10t4 

1A 
1 I 
10 
1U 
18 
lE 
1G 
lJ 
IH 
tP 
1S 
lY 
1\' 
1C 
IF 
1H 
1K 
1Q 
1T 
lW 
1Z 
!f) 
ll 
1R 
lX 
2B 
2J 
2P 
2V 
2\' 
2C 
2K 
2Q 
2W 
2Z 

RAW 
DATA 

<HY-SEC> 
546.5 
403.0 
230.7 
216.1 
6o6.e 
579.6 
524.3 
399.4 
281.5 
241.7 
190.0 
130.7 

77.6 
480.7 
499.0 
522.6 
5·09.' 
284.4 
187.7 
134.2 
123.2 
38.9 

29£.4 
221.9 
129.5 
117.1 
65.2 
41.5 
35.3 
34.0 

102.CJ 
105.2 
,0.4 
32.2 
56.() 

294 

-- YESTYACO PAPER Mill STUDY 

CONCENTRATION DATA FOR RUNl 35 

LENGTH SCALE: 2<>00 

MODEL 
.33 

.736E+05 

.224£-04 
.760E-02 
.4,4£+00 

.73 
.0340 
.0900 

NON-DIMENSIONAL 
CONCENTRATION 
COEFFICIENT<K> 

.115E+o0 

.837E-01 

.468E-01 

.437E-01 

.127£+00 

.122£+00 

.110£+00 

.830£-01 

.577£-01 

.44JZE-01 

.381E-o1 

.2,3£-01 

.140E-01 

. 1 00£+00 

.104£+00 

.109£+0¢ 

.107£+00 

.583£-01 

.376E-01 

.261E-Ot 

.237£-01 

.567E-02 

.609£-01 

.44,E-Ol 

.251£-01 

.224E-Ot 

.113£-01 

.622£-02 

.489£-02 

.462£-02 

.1,4£-01 

.199£-0t 

.812E-02 

.422£-02 

.933£-02 

PROTOTYPE 
4.60 

95.68 
3. 16 

12.20 
.63 

68.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

.9606-03 

.702E-03 

.392£-()3 

.366E-Q3 

.107E-02 

.t02E-02 

.920£-03 

.6,5£-03 

.483E-Ol 

.412E-03 

.319£-03 

.212£-03 

.117£-03 

.841E-03 

.874£-03 

. ~H 7E-03 

.893£-03 

.489£-03 

.315E-03 

.219E-03 

.199E-03 

.475£-04 

.510£-03 

.376£-03 

.210£-03 

.tSSE-03 

.946£-04 

.522£-04 

.410E-04 

.387E-04 

.163E-()3 

.167E-03 

.681£-04 

.353£-04 

.782£-04 

PROTOTYPE 
DILUTION 

FACTOR 
.735£-04 
.538E-04 
.300£-04 
.280£-04 
.SlSE-04 
.781£-()4 
.705£-04 
.533£-04 
.370£-04 
.316E-04 
.244E-04 
.163£-04 
.897£-e-5 
.645£-04 
.670£-04 
.702£-04 
.684£-04 
.374E-04 
.241E-04 
.168E-04 
.152£-04 
.364£-05 
.391£-04 
.288£-04 
.161£-04 

.144£-04 

.725£-05 

.40()£-05 

.314£-05 

.296£-05 

.125E-04 

.128£-04 

.521E-05 

.271E-05 

.599E-05 



UH IT I 12 

VELOCITY <MISEC> 
SOURCE STREHCTH <PPM> 
VOLUME FLOW <CU. M/SEC> 
STACK DIAMETER <M> 
EXIT VELOCITY <MISEC) 
DEHSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATIOH 

1R 
1 I 
10 
1U 
1B 
1E 
1G 
1J 
1M 
1P 
1S 
1Y 
1V 
1C 
1F 
1H 
1K 
1Q 
lT 
1W 
1Z 
10 
1l 
1R 
1 )t 
28 
2J 
2P 
2\1 
2C 
2K 
2Q 
2W 
22 

RAW 
DATA 

<MY-SEC> 
1303.4 
1228.5 
730.1 
722.7 

1235.5 
13~4.6 
1404.2 
1238.6 
887.() 
816.2 
636.7 
SQO,, 
195.9 
839.3 
8,7,9 

1143. 7 
1079.7 
822.1 
55£.8 
405.1 
404.0 
186.3 
701.8 
573.1 
311.() 
266.0 

83. 1 
15.6 
11. 5 

206.1 
213.7 

12.0 
30.8 
53.0 

295 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUH: 35 
LENGTH SCALE: 2000 

MODEL 
.33 

.502E+Q5 

.J89E-04 
l.OOOE-02 

.49SE+OO 
.73 

.0920 
.0900 

NOt~-() I PI ENS I ONAL 
CONCENTRATION 
COEFFICIEHT<K > 

.1,0£+00 

.150E+OO 

.989£-01 

.879E-Ol 

.1S1E+OO 

.166E+QO 

.172£+00 

.152E+OO 

.1 08£-t:OO 

.995E-01 

.773£-01 

.605E-01 

.229£-01 

.102E+OO 

. 1 06E +00 

.140£+00 

.132£+00 

.1 OOE+OO 

.674E-Ot 

.487E-01 

.486£-01 

.217E-01 

.854E-01 

.695E-01 

.371£-01 

.313E-Ot 

.892E-o2 

.582E-03 

.759E-04 

.241£-01 

.251E-01 

.141£-03 

.246E-02 

.521£-02 

PROTOTYPE 
4.60 

165.00 
5.00 
8.40 

.73 
184.00 

180.0 

DILUTION 
FACTOR 
(C/CO) 

.232E-o2 

.219E-Q2 

.129E-02 

.128E-02 

.220E-02 

.241E-02 

.2soe-o2 

.221£-02 

.157E-02 

.145E-02 

.112E-02 

.SSOE-03 

.332E-03 

.14,E-02 

. t54E-o2 

.204E-02 

.192E-02 

.146E-02 

.981E-03 

.709E-03 

.706E-03 

.315E-03 

.124E-02 

.101E-02 

.539E-03 

.458E-Q3 

.t3oE-o3 

.846E-05 

.110E-05 

.351E-03 

.364E-03 

.205E-05 

.35SE-04 

.757E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.177E-o3 
.167E-03 
.984£-04 
.974E-04 
. 1 6SE-03 
.184E-Q3 
.191£-03 
.16SE-03 
.120£-03 
.11¢E-03 
.856E-04 
.67QE-04 
.253E-04 
.llJE-03 
.117E-o3 
.155E-03 
.146E-03 
.111E-03 
.747E-04 
.S39E-04 
.S3SE-04 
.24QE-04 
.945E-04 
.769E-04 
.410£-04 
.349E-04 
.987£-05 
.644E-06 
.840£-07 
.267E-04 
.277E-04 
.156E-06 
.273E-05 
.576E-05 



UNIT I 13 

VELOCITY <MISEC> 
SOURCE STRENGTH <PPft> 
VOLUME FLOW <CU. M/SEC> 
STACK OIAftETER <H> 
EXIT VElOCITY <HISEC> 
OEHSIT.V RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1A 
1 t 
10 
1U 
18 
1E 
1G 
tJ 
1P 
1S 
1Y 
1 '{ 
1C 
1F 
1H 
lK 
1N 
lT 
1Y 
IX 
28 
2J 
2P 
2V 
2C 
2K 
2Q 

RAW 
DATA 

( HY-SE·C) 
57.0 
11 . 1 
12.7 
38.4 
37., 
68.2 
12.0 
3,.7 
7.3 

28.1 
54.3 
20.4 
32.5 
10., 
14., 
26.5 
28.2 
37.2 
6.2 

26.4 
93.9 
4.5 

22.5 
6.2 

10.8 
4., 

72.4 

296 

-- YESTYACO PAPER MILL STUDV 

CONCENTRATION OATA FOR RUN: 3S 

LENGTH SCALE: 2000 

MODEL 
.33 

.381£+05 

.263£-05 
.280£-02 
.427£+00 

.79 
.0140 

.0900 

NOH-OtMEHSlOHAL 
CONCENTRATION 
COEFFICIENT(K) 

.968£-01 

.129£-<>1 

.159£-01 

.628£-0t 

.613£-<)1 

.117£+00 

.146£-01 

.6~1£-01 

.592E-02 

.439£-01 

.919£-01 

.298£-01 

.521E-01 

.125£-()1 

.194E-01 

.410£-01 

.441£-01 

.60SE-01 

.398£-02 

.40~E-Ot 

. 1 64£ +()() 

.847E-OJ 

.338E-Ot 

.399E-02 

.123£-<>1 

.166£-02 

. 12SE+OO 

PROTOT\'PE 
4.60 

15.52 
1.80 
'.1 0 

.80 
29.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

.952E-f.J4 

.t27E-04 

.t56E-o4 

.617E-04 

.603E-o4 

.115E-03 

.143E-04 

.641E-C4 

.583E-05 

.432E-04 

.904E-04 

.293E-04 

.512E-o4 

.123E-04 

.191E-04 

.403E-04 

.434E-04 

.5,5E-04 

.392E-os 

.403E-04 

.162E-03 

.834E-06 

.333E-04 

.393E-05 

.121E-04 

. 163E-<>S 

.123£-03 

PROTOTYPE 
DILUTION 

FACTOR 
.101E-04 
.134E-Q5 
.165E-o5 
.653E-os 
.63SE-o5 
.122£-04 
. 152£-05 
.67SE-05 
.617£-06 
.45SE-05 
.~57E-05 
.310£-05 
.542£-05 
.130£-05 
.202£-05 
.427£-()5 
.459£-05 
.630E-05 
.415£-06 
.426E-05 
.171E-04 
.882£-07 
.352£-05 
.416£-06 
.128E-05 
.173E-06 
. 130E-04 



297 

-- WESTYACO PAPER MILL STUOV 

CONCENTRATION DATA FOR RUH: 35 

UNITS 1 1 12 13 LENGTH SC~LE: 2000 

LOCATI Otl DILUTION FACTOR 
1A .19iJE-o3 
1 I .172£-03 
10 .102£-(13 
1U .lOtE-03 
18 .t?7E-o3 
1E .193E-03 
1G .. 19SE-o3 
lJ .174£-03 
lH .124£-03 
1P .114£-03 
1S .887E-(J4 
lV ,,4J7E-04 
1\' .266£-04 
lC .121E-03 
1F .124£-(JJ 
lH .163£-03 
11< .154£-03 
lN .486E-06 
1Q .115£-03 
lT .77<}E-04 
1U .557£-04 
lZ .554£-04 
10 .244£-04 
ll ,,86£-04 
1R .SOOE-04 
lX .432£-04 
28 .382£-04 
2J .106E-04 
2P .144£-05 
2Y .460E-06 
2V .314£-(16 
2C .282E-04 
21< .291£-04 
2Q .208E-05 
2W .301E-05 
2Z .640£-05 



UNIT I 11 

YELOC I TY ( 11/SEC) 
SOURCE STRENGTH <PPM> 
YOLU"E FLOW <CU. ft/SEC> 
STACK OIA"ETER (M) 
EXIT VELOCITY <MISEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 

LOCATION 

1A 
1 I 
10 
1U 
18 
1E 
1J 
111 
1P 
lS 
lY 
1V 
lC 
1F 
1H 
1K 
lN 
1Q 
lT 
1W 
lZ 
1L 
tR 
1X 
2S 
2J 
2M 
2P 
2\1 
2V 
2C 
2K 
2H 
2Q 
2W 
2Z 
38 
3J 
3P 
3V 
3K 
3Q 
3W 
j~ 

RAU 
DATA 

(MY-SEC> 
54.0 

108.3 
156. 1 

24.9 
72.4 
63.8 

104.1 
36.0 

149.6 
179.2 
173.1 
149.6 
95.6 
9£.8 

122.7 
22., 
49.1 

173.7 
192.8 
195.2 
197.8 
182.0 
177.6 
172., 
214.<4 
1,3.2 
26., 

125.5 
94. 1 
62.8 

201.9 
74.7 

192.8 
14<>.7 

'94.6 
102.4 

45.8 
26.9 
19.9 
13.6 
33.8 
20.4 
18.4 
¥,:3 

298 

-- UESTYACO PAPER HILL STUDY 

CONCENTRATION OATA FOR RUN: 36 
LENGTH SCALE: 2000 

HODEL 
.33 

.736E+05 

.224E-04 
.760E-02 
.494£+00 

. 73 
.0340 

.0900 

NON-DIMENSIONAL 
CONCENTRATION 
COEFFICIENT<K> 

.722£-02 

.189£-()1 

.291£-01 

.9,4£-()3 

.112£-01 

.931£-02 

.180£-01 

.334£-02 

.277£-01 

.341E-01 

.328£-01 

.277E-Ot 

.161£-01 

.164E-01 

.219£-01 

.477E-03 

.616£-02 

.329£-01 

.370£-01 

.375E-01 

.3S1E-01 

.347£-01 

.337E-01 

.326E-Ot 
.433E-01 
.323£-01 
.303£-02 
.242E-Ot 
.175£-01 
.108E-Ot 
.406£-01 
.133£-01 
.397E-ot 
.275£-01 
.176£-01 
.193E-01 
.713E-o2 
.309£-02 
.158£-02 
.239E-03 
.457£-02 
.169£-02 
.127£-02 
.320£-02 
.138£-02 

PROTOTYPE 
4.60 

95.68 
3.1' 

12.20 
.63 

68.00 
180.0 

DILUTION 
FACTOR 
(C/CO> 

.603E-04 

.158E-03 

.244£-03 .aoee-os 

.<J33E-04 

.780E-04 

.150£-03 

.280E-04 

.232E-03 

.285E-03 

.275E-03 

.232E-03 

.135E-03 

.137E-03 

.184E-03 

.400E-05 

.516E-04 

.276E-03 

.310E-03 

.314E-03 

.319E-03 

.291E-03 

.283E-03 

.274E-()3 
.363E-03 
.271E-03 
.254E-04 
.203£-03 
.147£-03 
,go3E-04 
.340£-03 
.112E-03 
.324E-03 
.230£-03 
.148E-03 
.162£-03 
.S!tSE-04 
.259£-04 
.133E-04 
.201E-OS 
.383E-04 
.142E-04 
.107E-04 
.26SE-04 
.llSE-04 

PROTOTYPE 
DilUTION 

FttCTOR 
.464£-05 
.121£-04 
.187£-04 
.619£-06 
.716E-OS 
.598£-05 
.115£-04 
.215£-(55 
.178£-04 
.219£-04 
.210£-04 
.1 7SE-04 
.104£-04 
.1¢5£-04 
.141E-04 
.lO,E-0' 
.39tj£-05 
.211£-04 
.237E-04 
.241E-04 
.244E-04 
.223£-04 
.216£-04 
.210£-04 
.278£-04 
.207£-04 
.195£-t-5 
.156E-04 
.112E-04 
.6,3E-O~ 
.261£-04 
.856£-05 
.248£-04 
.174£-()4 
.113£-04 
.124E-04 
.458£-05 
.198E-05 
. 102£-05 
.154E-06 
.293£-05 
.109£-05 
.817£-0, 
:13~1=82 



UNIT I 12 

VELOCITY <HISEC> 
SOURCE STRENGTH <PPM> 
VOLUHE FLOW <CU. "/SEC> 
STACK DIAMETER <H> 
EXIT VELOCITY <MISEC) 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

1A 
1 I 
10 
1U 
18 
1E 
lG 
1J 
1M 
1P 
15 
1Y 
lY 
1C 
lF 
1H 
1K 
1H 
1Q 
1T 
1 ~J 
1Z 
10 
1l 
1R 
tX 
28 
2J 
2H 
2P 
2\1 
2Y 
2C 
21{ 
2H 
2G 
2W 
2Z 
38 
JJ 
3P 
3'-1 
3Y 
JC 
3K 
3Q 
3W 
3L 
3R 
3X 
48 
4C 
4K 

RAY 
DATA 

<MY-SEC> 
88.3 

182.3 
309.8 

6?.3 
,2.8 

124.g 
17.6 

213.5 
73.6 

341.3 
376.2 
404.7 
390.8 
134.5 
166.9 
228.4 

44.8 
96.1 

374.4 
432.9 
454.3 
456.9 

24.6 

3''·' 379.4 
405.7 
466.4 
414.3 

68.0 
34?.5 
245.1 
143., 
441.5 
173.2 
452.0 
358.7 
257.'9 
8,1.1 
134.4 
86.7 
57.1 
40.6 

.25.2 
11.1 • ' 118.5 
58.9 
66.0 
4<>.4 

''·' 43.'9 
25.0 
32.8 
37.6 

299 

-- WESTYACO PAPER Mill STUDY 

CONCENTRATION DATA FOR RUN1 36 

LENGTH SCALE J 2000 

HODEL 
.33 

.502E+05 

.38'3E-04 
l.OOOE-02 

.495E+QO 
.73 

.0920 
.0900 

NON-DIMENSIONAL 
CONCENTRATION 
COEFFICIEHT<K> 

.957£-02 

.212£-01 

.36~E-01 

.£97E-02 

.lQlE-01 

.141£-01 

.827E-o3 

.250£-01 

.775E-02 

.40BE-ot 

.451E-Q1 

.487£-01 

.469E-01 

.153£-01 

.193E-01 

.2b9E-Ot 

.419E-02 

.tose-ot 

.449E-ot 

.521£-01 

.548£-01 

.551£-<)t 

.170£-02 

.439£-01 

.455E-01 

.488£-01 

.362E-01 

.498£-01 

.705E-02 

.416£-01 

.289E-01 

.t64E-ot 

.532£-01 

.201E-01 

.545E-Ot 

.430£-01 

.305£-01 
!OSEtOQ 

.153E-01 

.937£-02 

.571£-02 

.367£-02 

.177E·-02 

.124£-·01 

.133E-01 

.5~4£-02 

.6SlE-02 

.3'65E-62 

.730E-¢2 

.40BE-02 
.174£-02 
.271E-02 
.330E-02 

PROTOTYPE 
4.60 

165.00 
5.00 
8.40 

.73 
184.00 

180.0 

DILUTION 
FACTOR 
(C/CO> 

.139E-03 

.3ose-o3 

.537E-03 

.1¢1E-03 

.147E-03 

.205£-()3 

.t2<>E-04 

.364E-03 

.113E-03 

.594E-Ol 

.656£-()3 

.70SE-03 

.683E-03 

.222E-03 

.280E-03 

.391£-()3 

.60'3E-04 

.153E-03 

.653E-03 

.75SE-03 

.797E-03 

.S02E-03 

.247E-04 

.639E-03 

.662£-03 

.710E-03 

.818E-03 

.725£-03 

.103E-03 

.605E-03 

.421E-03 

.239E-03 

.7?4E-03 

.292£-03 

.793E-03 

.625E-03 

.444E-03 
t53E'~02 

.222E-03 

.tl,E-o3 

.831£-04 

.533E-o4 

.257E-04 

.181E-03 

. 193E-03 

.S63E-04 

.~91E-04 

.531E-04 

.1¢6E-03 

.594£-04 
.253E-04 
.394E-04 
.479E-04 

PROTOTYPE 
DILUTION 

FACTOR 
.106£-()4 
.234£-04 
.40';E-04 
.771£-05 
.112E-04 
. 156£-04 
.9lbE-06 
.277E-04 
.858£-05 
.452£-04 
.500£-04 
.53~£-64 
.520£-04 
.16gE-o4 
.213£-04 
.297£-04 
.464£-05 
.117£-04 
.4<37£-()4 
.577£-04 
.607£-04 
.610£-04 
.188£-05 
.487£-04 
.504£-04 
.54oE-04 
.623£-04 
.552£-04 
.781E-05 
.4,0£-04 
.320E-04 
.182£-04 
.58<JE-04 
.222£-04 
.603£-04 
.476£-04 
.338£-04 
.11,£-03 
.16<JE-04 
.104E-04 
.632£-05 
.4o6E-05 
.1 'SE·-05 
.133E-04 
.147E-04 
.657£-05 
.754£-05 
.404E-05 
.SOSE-05 
.452E-05 
.1'='.11:.-Q~ 
.300E-05 
.365E-05 



UNIT I 13 

VELOCITY (M/SEC) 
SOURCE STRENGTH <PPM> 
YOLUftE FLOW <CU. "/SEC> 
STACK DIA"ETER <M> 
EXIT YELOCITY ("/SEC> 
DENSITY RATIO 
STACK HEIGHT 
REFERENCE HEIGHT 
LOCATION 

IS 
1Y 
1Q 
l T 
lW 
1Z 
1L 
1R 
lX 
28 
2J 
2P 
2V 
2H 
2Q 
2W 
2Z 
3C 
3W 
3D 
4B 
41< 

RAW 
DATA 

<HY-SEC> 
9.7 

12.8 
9. 1 
9.0 

10.0 
13.7 
7.9 

11 . 1 
11.4 
12.0 
5., 
5.8 
5.6 

11. 7 
16.5 
7.2 

350.0 
5.9 
6.4 
\~:~ 
11 . 7 

300 

-- UESTYACO PAPER "ILL STUDY 

CONCENTRATION DATA FOR RUN: 36 

LENGTH SCALEl 2000 

MODEL 
.33 

.381E+OS 

.263E-05 
.280£-02 
.427E+OO 

.79 
.0140 

.0900 

NON-OI"ENSIONAL 
CONCENTRATION 
COEFFICIEHT<K> 

.781E-02 

.134£-01 

.671£-02 

.655£-02 

.834E-02 

.131E-01 

.448£-02 

.104E-01 

.109£-01 

.146E-01 

.282£-02 

.318E-02 

.289£-02 

.140£-0t 

.228£-01 

.576E-02 

.632E+OO 

.342£-02 

.428£-02 

.244E-01 

.193£-01 

.140£-01 

PROTOTYPE 
4.60 
1S.52 
1 .80 
6.10 

.80 
28.00 
180.0 

DILUTION 
FACTOR 
<CICO> 

.768£-05 

.132E-~4 

.G£0E-05 

.645E-OS 

.820E-05 

.148E-04 

.441E-05 

.102E-04 

.108E-04 

.144E-04 

.277E-Q5 

.313E-OS 

.28SE-05 

.138E-04 

.224E-04 

.567E-05 

.622E-03 

.337E-05 

.421E-05 

.240E-04 

.l,OE-04 

.139£-94 

PROTOTYPE 
DILUTION 

FACTOR 
.813E-~6 
. 14<-E-os 
.69SE-06 
.682E-06 
.86SE-OG 
.157E-05 
.466£-06 
. 1 OSE-05 
.114E-05 
.152E-<>5 
.293E-06 
.332E-06 
.301£-06 
. 14,E-05 
.237E-05 
.600E-06 
.658£-04 
.35,£-~' 
.445E-(>t) 
.254E-05 
.201E-05 
.14,£-05 



UNITS 11 

301 

-- WESTVACO PAPER MILL STUDY 

CONCENTRATION DATA FOR RUN: 36 

12 13 

LOCATION 
1A 
1 I 
10 
lU 
19 
lE 
1G 
lJ 
111 
lP 
1S 
lY 
1V 
lC 
1F 
lH 
lK 
lN 
1Q 
lT 
1W 
12 
10 
1L 
1R 
lX 
28 
2J 
2M 
2P 
2V 
2V 
2C 
2K 
2H 
2Q 
2W 
2Z 
38 
3J 
3P 
3\1 
3V 
3C 
31< 
3Q 
3W 
30 
3l 
lR 
3X 
48 
4C 
4K 

LENGTH SCALE: 2000 

I>ILUTION FACTOR 
.111£-04 
.247£-04 
.429£-04 
.778£-05 
.120E-04 
.162£-04 
.<J16E-06 
.289£-04 
.S81£-<t5 
.471E-04 
.524£-04 
.562£-04 
.53SE-04 
.180£-04 
.225£-04 
.312£-04 
.467E-05 
.121£-04 
.520£-04 
.603E-04 
.633£-04 
,,39£-04 
.18SE-05 
.511E-04 
.528£-04 
.563£-04 
.,54£-04 
.574£-04 
.S02E-05 
.477£-04 
.333£-04 
.18~£-04 
.617£-04 
.231£-04 
.G31E-04 
.497£-04 
.3SoE-o4 
.125E-03 
.174£-04 
.106£-04 
.t;43E-05 
. 40SE··05 
.195E-05 
.13SE-~4 
.tsoE-<>4 
.,6CJE-05 
.767£-05 
.26CJE-06 
.404E-05 
.S29E-()5 
.461£-05 
.214£-(JS 
.300E-05 
.JSQE-05 



302 

APPENDIX C 

Velocity Data - Generic Tests 



303 

Velocity Profiles 

for 

Runs 1 and 2 



304 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 1 and 2 

Distance from Release Site (em) 0 
-~--

Room Temperature (°C) 28°C 

Case 3 

z u T 
(em) (cm/s) u' /u oc 

1.0 7.2 0.045 35.00 

1.5 6.9 0.047 35.25 

2.5 8.3 0.045 36.00 

4.5 12.5 0.030 36.75 

6.5 14.3 0.030 37.50 

9.5 13.2 0.029 39.0 

12.5 11.4 0.033 40.5 

17 .s 8.0 0.047 42.5 

27.5 5.6 0.058 48.5 



305 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 1 and 2 Without hill 

Distance from Release Site (em) 0 

Room Temperature (°C) 28°C 

Case 3 

z u T 
(em) (cm/s) u' /u oc 

1.0 6.9 0.055 32.75 

1.5 7.8 0.041 33.00 

2.5 10.7 0.035 34.00 

4.5 13.7 0.028 35.25 

7.5 13.7 0.028 37.00 

12.5 9.3 0.041 39.00 

17.5 6.6 0.049 42.25 

27.5 5.0 0.087 49.00 



306 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 1 and 2 

Distance from Release Site (em) 5 

Case 3 

z u T 
(em) (cm/s) u'/u oc 

1.0 8.2 0.040 38.5 

2.0 8.5 0.044 38.5 

4.0 12.3 0.044 38.5 

6.0 13.8 0.031 38.5 

8.0 13.5 0.032 39.0 

12.0 10.6 0.041 40.0 

17.0 7.9 0.048 42.0 

27.0 5.6 0.058 48.5 



307 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 1 and 2 

Distance from Release Site (em) 10 

Case 3 

z u T 
(em) (cm/s) u'/u oc 

1.0 10.9 0.079 39.0 

2.0 10.3 0.037 39.0 

3.0 11.2 0.039 39.0 

5.0 13.7 0.032 39.0 

7.5 13.0 0.029 39.75 

10.5 11.5 0.033 40.5 

15.5 8.3 0.046 43.0 

25.5 5.0 0.076 49.0 



308 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 1 and 2 

Distance from Release Site (em) 15 

Room Temperature (°C) 28°C 

Case 3 

z u T 
(em) (cm/s) u' /u oc 

1.0 13.4 0.032 40.0 

2.0 14.4 0.034 40.0 

4.0 15.2 0.028 39.5 

6.0 13.4 0.028 40.0 

8.0 13.1 0.029 41.0 

13.0 8.4 0.045 43.0 

23.0 6.5 0.068 46.5 



309 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 1 and 2 

Distance from Release Site (em) 19 

Case 3 

z u T 
(em) (cm/s) u' /u oc 

1.0 16.7 0.026 40.0 

1.5 16.8 0.035 40.0 

2.5 17.2 0.028 39.0 

4.5 14.3 0.034 39.25 

6.5 12.2 0.053 40.0 

11.5 8.2 0.046 42.5 

21.5 5.4 0.080 48.0 



310 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 1 and 2 

Distance from Release Site (em) 23 

Room Temperature (°C) 28°C 

Case 3 

z u T 
(em) (cm/s) u' /u oc 

1.0 5.0 0.226 43.00 

2.0 15.8 0.038 39.5 

3.0 17.5 0.028 39.0 

5.0 15.5 0.028 39.0 

8.0 12.2 0.040 39.5 

13.0 8.0 0.060 40.0 

23.0 4.4 0.073 48.5 



311 

MARTIN-MARIETTA 

Two Dimensional Hill Tests 

Applicable Run Numbers 1 and 2 

Distance from Release Site (em) 28 

Case 3 

z u T 
(em) (cm/s) u'/u oc 

1.0 4.4 0.123 41.5 

2.0 6.0 0.342 40.5 

3.0 8.9 0.433 41.0 

5.0 14.9 0.181 39.0 

7.0 15.5 0.028 38.5 

10.0 12.0 0.077 39.0 

15.0 7.8 0.056 39.5 

20.0 4.8 0.079 45.0 

25.0 5.6 0.115 48.5 



312 

Velocity Profiles 

for 

Runs 4, 5 and 6 



313 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numb.ers 4, 5 and 6 No Hill 

Distance from Release Site (em) 0.0. 

Room Temperature (°C) 25 .5°C 

Case 2 

U
00 

= 20.2 cm/s 

z u T 
(em) (cm/s) u'/u oc 

1.0 19.50 0.033 17.00 

2.0 21.40 0.030 19.25 

3.0 20.70 0.031 19.75 

4.0 21.30 0.030 Missing 

5.0 21.10 0.031 21.00 

7.0 21.10 0.028 22.00 

9.0 20.40 0.029 22.25 

13.0 20.10 0.030 23.00 

18.0 20.40 0.032 24.00 

28.0 19.90 0.033 26.00 



314 

MARTIN-MARIETIA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 4, 5 and 6 

Distance from Release Site (em) 0.0 

Room Temperature (°C) 25.5°C 

Case 2 

u = 
oo 20.2 cm/s 

z u T 
(em) (cm/s) u'/u oc 

1.0 17.90 0.036 19.00 

2.0 20.40 0.032 19.75 

3.0 20.60 0.031 20.25 

4.0 20.70 0.031 21.00 

5.0 20.90 0.031 21.25 

7.0 20.80 0.031 22.00 

9.0 20.80 0.031 22.00 

11.0 21.00 0.028 22.50 

13.0 20.20 0.032 23.00 

18.0 20.60 0.032 24.00 

28.0 20.40 0.032 26.00 



315 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 4, 5 and 6 

Distance from Release Site (em) 5.0 

Room Temperature (°C) 25.5°C 

Case 2 

u = 20.2 cm/s 
00 

z u T 
(em) (cm/s) u' /u oc 

1.0 15.6 0.038 19.25 

1.5 18.0 0.036 19.50 

2.5 20.0 0.032 20.00 

3.5 20.3 0.032 20.50 

4.5 20.6 0.031 21.00 

6.5 21.1 0.031 21.50 

8.5 21.6 0.030 22.00 

10.5 21.2 0.031 22.50 

12.5 21.0 0.031 23.00 

17.5 20.9 0.036 24.00 

22.5 20.9 0.036 24.00 

27.5 20.3 0.032 26.00 



316 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 4, 5 and 6 

Distance from Release Site (em) 10.0 

Room Temperature (°C) 25.5°C 

Case 2 

u = 20.2 cm/s 00 . _ _;,__..:,._. 

z u T 
(em) (cm/s) u' /u oc 

1.0 14.0 0.050 20.25 

1.5 17.9 0.033 20.00 

2.5 20.4 0.032 20.25 

3.5 21.1 0.033 21.00 

4.5 21.8 0.030 21.50 

5.5 22.4 0.029 21.75 

7.5 22.4 0.029 22.00 

9.5 22.2 0.029 22.50 

13.5 21.2 0.031 23.00 

17.5 21.7 0.032 24.00 

21.5 21.2 0.033 24.75 

25.5 20.7 0.031 26.00 



317 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 4, 5 and 6 

Distance from Release Site (em) 15.0 

Room Temperature (°C) 25.5°C 

Case 2 

u = 20.2 cm/s 
CX) 

z u T 
I 

(em) (cm/s) u' /u oc 

1.0 20.5 0.034 19.75 

1.5 23.0 0.031 21.00 

2.5 24.0 0.032 21.25 

3.5 24.5 0.026 21.50 

4.5 24.4 0.031 22.00 

5.5 24.4 0.029 22.25 

7.5 23.9 0.027 22.75 

9.5 23.2 0.028 23.00 

12.5 22.2 0.029 24.00 

17.5 22.4 0.029 25.00 

22.5 21.0 0.031 26.00 



318 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 4, 5 and 6 

Distance from Release Site (em) 19.0 

Room Temperature (°C) 25.5°C 

Case 2 

u = 20.2 cm/s 
00 

z u T 
(em) (cm/s) u'/u oc 

1.0 18.1 0.042 19.75 

1.5 22.2 0.037 20.00 

2.5 24.6 0.029 21.00 

3.5 25.1 0.028 21.50 

4.5 25.1 0.028 22.00 

5.5 25.3 0.028 22.50 

7.5 25.0 0.028 23.00 

9.5 24.0 0.029 23.50 

11.5 23.4 0.028 24.00 

16.5 22.5 0.029 24.75 

21.5 22.1 0.029 26.00 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 4, 5 and 6 

Distance from Release Site (em) 23.0 

Room Temperature (°C) 25.5°C 

Case 2 

u = 20.2 cm/s 
OQ 

' I z 

I 
u T 

(em) (cm/s) u'/u oc 

1.0 4.4 0.125 19.75 

1.5 4.6 0.118 20.25 

2.5 13.3 0.053 19.50 

3.5 22.5 0.034 20.00 

4.5 24.6 0.029 21.00 

5.5 25.6 0.025 21.50 

7.5 25.2 0.026 22.25 

9.5 25.0 0.026 23.00 

11.5 24.6 0.026 23.50 

14.5 23.3 0.028 24.00 

18.5 23.2 0.028 24.75 

22.5 22.0 0.030 25.50 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 4, 5 and 6 

Distance from Release Site (CM) 28.0 

Room Temperature (°C) 25.5°C 

Case 2 

u = 20.2 cm/s 
co 

z u 
(em) (cm/s) 

1.0 3.7 

2.0 3.2 

3.0 3.6 

4.0 4.2 

5.0 5.8 

6.0 14.9 

7.0 21.4 

9.0 25.2 

11.0 25.2 

15.0 24.4 

20.0 23.4 

25.0 22.6 

u' /u 

0.149 

0.169 

0.182 

0.171 

0.131 

0.084 

0.046 

0.026 

0.027 

0.029 

0.028 

0.029 

T oc 

22.00 

21.00 

20.50 

20.25 

20.00 

19.75 

20.25 

21.25 

22.00 

23.00 

24.00 

25.00 
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Velocity Profiles 

for 

Runs 7 and 8 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 7 and 8 

Distance from Release Site (em) 0.0 

Room Temperature (QC) 

u (cm/s) 12.4 
01) 

z u 
(em) (cm/s) u' /u 

1.0 7.3 0.066 

3.0 11.2 0.043 

4.0 11.7 0.041 

5.0 12.0 0.041 

7.0 12.2 0.040 

11.0 11.8 0.041 

16.0 12.3 0.044 

21.0 12.6 0.043 

31.0 12.4 0.048 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 7 and 8 

Distance from Release Site (em) 5.0 

Room Temperature (°C) -----
u (cm/s) 12.4 co 

z u 
(em) (cm/s) u'/u 

1.0 5.7 0.094 

2.0 10.5 0.041 

3.0 10.9 0.045 

4.0 11.1 0.039 

5.0 11.6 0.047 

6.0 11.7 0.041 

8.0 12.6 0.043 

10.0 12.4 0.039 

15.0 12.4 0.044 

20.0 13.3 0.041 

30.0 12.7 0.038 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 7 and 8 

Distance from Release Site (em) 10.0 

Room Temperature (°C) 

u (cm/s) 12.4 
00 

z u 
(em) (cm/s) u' /u 

1.0 5.9 0.083 

2.0 11.0 0.044 

3.0 12.0 0.045 

4.0 12.5 0.039 

5.0 13.1 0.041 

7.0 13.7 0.036 

12.0 13.2 0.037 

17.0 13.6 0.040 

22.0 13.9 0.039 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 7 and 8 

Distance from Release Site (em) 15.0 

Room Temperature (°C) -----
u (cm/s) 12.4 

(X) 

z u T 
(em) (cm/s) oc 

1.0 14.1 0.034 

2.0 16.0 0.034 

3.0 16.2 0.030 

4.0 16.1 0.027 

5.0 16.1 0.030 

6.0 16.0 0.027 

8.0 15.1 0.029 

10.0 14.8 0.033 

12.0 14.7 0.037 

14.0 14.6 0.033 

19.0 14.2 0.034 

24.0 13.7 0.036 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 7 and 8 

Distance from Release Site (em) 19.0 

R T ( OC) oom emperature -----

u (cm/s) 12.4 
00 

z u 
(em) (cm/s) u'/u 

1.0 18.2 0.030 

2.0 18.3 0.033 

3.0 17.7 0.028 

4.0 17.7 0.034 

5.0 17.4 0.025 

6.0 17.0 0.029 

8.0 16.2 0.030 

10.0 15.9 0.031 

13.0 15.4 0.028 

18.0 14.7 0.033 

23.0 14.1 0.034 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 7 and 8 

Distance from Release Site (em) 23.0 

Room Temperature (°C) 

u (cm/s) 12.4 
(II) 

: 

z u 
(em) (cm/s) u' /u 

1.0 -- --
1.5 1.5 0.393 

2.0 8.9 0.097 

3.0 18.1 0.033 

4.0 18.7 0.026 

5.0 18.1 0.033 

7.0 17.8 0.030 

9.0 17.2 0.028 

12.0 16.2 0.030 

17.0 15.5 0.031 

22.0 14.5 0.034 

27.0 13.8 0.039 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Numbers 7 and 8 

Distance from Release Site (em) 28.0 

Room Temperature (°C) ___ _ 

u (cm/s) 12.4 
co 

z u 
(em) (cm/s) 

1.0 

2.0 

3.0 

4.0 

5.0 8.6 

6.0 17.7 

8.0 18.4 

10.0 18.3 

15.0 16.8 

20.0 15.7 

25.0 15.2 

30.0 14.8 

u'/u 

0.015 

0.046 

0.032 

0.029 

0.029 

0.031 

0.035 

0.029 

I 
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Velocity Profiles 

for 

Run 9 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Number __ 9 __ 

Distance from Release Site (em) 0.0 

Room Temperature (°C) 

u (cm/s) 21.0 
co 

' z u 
(em) (cm/s) u' /u 

1.0 14.6 0.037 

2.0 19.3 0.028 

3.0 19.4 0.025 

4.0 19.8 0.022 

6.0 20.5 0.021 

11.0 20.6 0.024 

16.0 21.2 0.023 

21.0 21.2 0.023 

31.0 21.6 0.020 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Number 9 -----
Distance from Release Site (em) 5 _ ___;;___ __ 
Room Temperature (°C) 

u (cm/s) 21.0 
CIO 

z u 
(em) (cm/s) u'/u 

1.0 12.3 0.021 

2.0 18.8 0.029 

3.0 19.1 0.025 

5.0 20.1 0.024 

10.0 20.8 0.018 

15.0 20.5 0.021 

20.0 21.9 0.022 

30.0 21.4 0.020 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Number __ 9 __ 

Distance from Release Site (em) 10 

Room Temperature (°C) 

U
00 

(_em/ s) 21 . 0 

z u 
(em) (cm/s) u'/u 

1.0 14.6 0.033 

2.0 19.1 0.028 

3.0 20.2 0.021 

4.0 20.8 0.021 

5.0 21.7 0.022 

7.0 22.6 0.024 

10.5 22.7 0.024 

13.0 22.4 0.022 

18.0 22.7 0.024 

28.0 21.7 0.020 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Number 9 ----
Distance from Release Site (em) 15 

Room Temperature (°C) 

u (cm/s) 21.0 
<X) 

z u 
(em) (cm/s) u'/u 

1.0 23.3 0.023 

2.0 25.8 0.025 

3.0 25.7 0.025 

4.0 25.7 0.021 

7.5 25.3 0.023 

10.0 24.0 0.022 

15.0 23.9 0.023 

20.0 23.4 0.023 

25.0 22.3 0.022 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Number __ 9 __ 

Distance from Release Site (em) 19 ----
Room Temperature (°C) 

u~ (cm/s) 21.0 

z u 
(em) (cm/s) u' /u 

1.0 26.3 0.027 

2.0 29.1 0.019 

3.0 28.2 0.019 

4.0 28.1 0.019 

6.0 27.5 0.024 

8.5 25.2 0.024 

14.0 24.6 0.024 

19.0 23.7 0.025 

24.0 22.7 0.021 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Number 9 

Dis-tance from Release Site (em) 23 

Room Temperature (°C) 

U
00 

(cm/s) 21.0 

! 
z u 

I (em) (cm/s) u'/u 

1.0 

1.5 5.0 0.185 

2.0 19.1 0.048 

3.0 28.6 0.017 

4.0 28.6 0.017 

5.0 28.4 0.015 

7.3 27.9 0.021 

9.5 27.0 0.022 

15.0 25.2 0.024 

25.0 23.4 0.023 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Applicable Run Number --~9 ____ _ 

Distance from Release Site (em) 28 

Room Temperature (°C) 

u (cm/s) 21.0 
co 

z u 
(em) (cm/s) u'/u 

3.5 8.3 0.281 

4.0 2.3 0.452 

6.0 28.5 0.021 

7.0 28.6 0.021 

9.0 28.0 0.019 

12.0 27.0 0.020 

17.0 25.8 0.023 

22.0 24.8 0.024 

27.0 23.7 0.023 



337 

APPENDIX D 

Concentration Data - Generic Tests 
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Run 1 



Run Number 1 ----

339 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9212E3 

Distance from Release Site to Rake Location (em) 5 
-~--

Height of Horizontal Rake (em) 6.5 

s\t VERTICAL 
PL z(cm) C/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 2.555E-3 A 12.4 0 
B 1.2 2.555E-3 B 11.2 0 
c 1.9 2 895E-3 c 9.2 0 
D 2.6 5.12 E-3 D 8.2 0 
E 3.05 6 813E-3 E 7.2 0 
F 3.5 7.664E-3 F 5.9 0 
G 4.2 1.175E-2 G 5.1 0.0 
H 4.9 1.311E-2 H 4.25 4.258E-3 
I 5.5 1.618E-2 I 3.1 2.384E-2 
J 6.1 2.044E-2 J 2 1 3 066E-2 

K 6.5 2.299E-2 K 1.3 2. 998E-2 
L 7.5 2.146E-2 L 0.7 2.725E-2 
M 8.3 1.277E-2 M 0.0 2.129E-2 
N 9.2 8.516E-4 N - 0.7 1.55 E-2 
0 10.2 5.12 E-4 0 - 0.9 2.555E-3 
p 11.3 p - 1.5 3.406E-4 
Q 12.55 5.12 E-4 Q - 2.4 0 
R 13.6 R - 3.1 0 
s 14.6 4.258E-4 s - 4.0 0 
T 15.65 T - 5.2 0 

u 16.8 5.12 E-4 u - 6.0 0 
v 18.2 v - 7.4 0 
w 19.1 4 258E-4 w - 8.8 0 
X 20.0 X -10.3 0 
Y. 20.5 4 258E-4 y -11.8 0 
z z 



Run Number 1 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9212E3 

Distance from Release Site to Rake Location (em) 10 

Height of Horizontal Rake (em) 6.5 

s\t VERTICAL 
PL z(cm) C/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 A 12.4 
B 1.2 4 258E-4 B 11.2 
c 1. 9 2.214E-3 c 9.2 
D 2.6 5 45 E-3 D 8.2 
E 3.05 6 131E-3 E 7.2 

F 3.5 6.983E-3 F 5.9 
G 4.2 9.367E-3 G 5.1 6.813E-4 
H 4.9 1.192E-2 H 4.25 5.110E-3 
I 5.5 1.346E-2 I 3.1 1.533E-2 
J 6.1 1.567E-2 J 2.1 1.908£-2 

K 6.5 1. 754E-2 K 1.3 1.788E-2 
L 7.5 1.533E-2 L 0.7 1.737E-2 
M 8.3 7.324E-3 M 0.0 1.516E-2 
N 9.2 8.516E-4 N - 0 7 1 1 07E-2 
0 10.2 0 0 - 0 9 7 239E-3 
p 11.3 0 p - 1.5 3.406E-3 
Q 12.55 Q - 2.4 8.516E-4 
R 13.6 0 R - 3.1 0 
s 14.6 s - 4.0 
T 15.65 0 T - 5 2 

u 16.8 u - 6.0 
v 18.2 0 v - 7.4 
w 19.1 w - 8.8 
X 20.0 0 X -10.3 
y 20.5 y -11.8 
z 0 z 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 1 

Source Strength (pp.m) 22.56E4 

Calibration Factor (ppm/mvs) 1.9212E3 

Distance from Release Site to Rake Location (em) 15 

Height of Horizontal Rake (em) ----

s\i VERTICAL 
PL z(cm) C/C0 E 

s\1 HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 2.384E-3 A 
B I 2 3 406E-3 B 
c 1 9 5 11 E-3 c 
D 2.6 6.302E-3 D 
E 3.05 7.664E-3 E 

F 3.5 8 857E-3 F 
G 4.2 1.175E-2 G 
H 4.9 1.260E-2 H 
I 5.5 1.192E-2 I 
J 6.1 8.857E-3 J 

K 6.5 9.197E-3 K 
L 7.5 5.110E-4 L 
M 8.3 0 M 
N 9.2 N 
0 10.2 0 
p 11.3 p 
Q 12.55 Q 
R 13.6 R 
s 14.6 s 
T 15.65 T 

u 16.8 u 
v 18.2 v 
w 19.1 w 
X 20.0 X 
y 20.5 y 

z z 



Run Number 1 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (pFm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9212E3 

Distance from Release Site to Rake Location (em) 19 

Height of Horizontal Rake (em) 3.0 

s\t VERTICAL s\t HORIZONTAL 
PL z(cm) C/C0 

PL y(cm) C/C0 E E 

A 0.1 2.129E-3 A 12.4 
B 1.2 4.003E-3 B 11.2 
c 1.9 6.472E-3 c 9.2 
D 2.6 1.192E-2 D 8.2 
E 3.0 1.363E-2 E 7.2 2.555E-4 

F 3.5 1.192E-2 F 5.9 1 192E-3 
G 4.2 8.09 E-3 G 5.1 2.555E-4 
H 4.9 7 835E-_3 H 4.25 6.131E-3 
I 5 5 4 Q~9E-~ I 3.1 9.368E-3 
J 6.1 8.516E-4 J 2.1 1 047E-2 

K 6.5 1.703E-4 K 1.3 1.039E-2 
L 7.5 1.703E-4 L 0.7 9.708E-3 
M 8.3 M 0.0 8.005E-3 
N 9.2 N - 0.7 5.110E-3 
0 l0.2 0 - 0.9 2 895E-3 
p 11.3 p - 1.5 2.555E-3 
Q 12.55 Q - 2.4 6.813E-4 
R 13.6 R - 3.1 0 
s 14.6 s - 4.0 
T 15.65 T - 5.2 

u 16.8 u - 6.0 
v 18.2 v - 7.4 
w 19.1 w - 8.8 
X 20.0 X -10.3 
y 20.5 y -11.8 
z z 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 1 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9212E3 

Distance from Release Site to Rake Location (em) 23 

Height of Horizontal Rake (em) ----

s\i VERTICAL s\i HORIZONTAL 
PL z(cm) C/C0 

PL y(cm) C/C0 E E 

A Q.l 5.961E-3 A 
B 1.2 5.45 E-3 B 
c 1.9 4.684E-3 c 
D 2.6 7.579E-3 D 
E 3.05 7 75 E-3 E 

F 3.5 8 26 E-3 F 
G 4.2 1.013E-2 G 
H 4.9 1.082E-2 H 
I 5.5 9.282E-3 I 
J 6--Ll 7 579E-3 J 

K 6.5 3.832E-3 K 
L 7.5 5.11 E-4 L 
M 8.3 1.703E-4 M 
N 9.2 8.516E-5 N 
0 10.2 8.516E-5 0 

p 11.3 p 
Q 12.55 Q 
R 13.6 R 
s 14.6 s 
T 15.65 T 

u 16.8 u 
v 18.2 v 
w 19.1 w 
X 20.0 X 
'{ 20.5 y 

z z 



Run Number 1 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9212E3 

Distance from Release Site to Rake Location (em) 28 

Height of Horizontal Rake (em) 5.5 

s VERTICAL 
\tp 

LE z(cm) G/C0 

s\i HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 1.022E-3 A 12.4 
B 1.2 2.129E-3 B 11.2 
c 1.9 3.236E-3 c 9.2 
D 2.6 4.684E-3 D 8.2 
E 3.05 5.11 E-3 E 7.2 3.406E-4 

F 3.5 5.621E-3 F 5.9 1.703E-3 
G 4.2 5.961E-3 G 5.1 3.406E-3 
H 4.9 6.642E-3 H 4.25 4.258E-3 
I 5.5 8.005E-3 I 3.1 8.005E-3 
J 6.1 7.92 E-3 J 2.1 9 368E-3 

K 6.5 7.068E-3 K 1.3 8.686E-3 
L 7.5 4.684E-3 L 0.7 7.835E-3 
M 8.3 1.874E-3 M 0.0 6.813E-3 
N 9.2 4.258E-4 N - 0.7 5.28 E-3 
0 10.2 0 0 - 0.9 2.555E-3 
p 11.3 0 p - 1.5 2.555E-3 
Q 12.55 Q - 2.4 8.516E-4 
R 13.6 R - 3.1 0 
s 14.6 s - 4.0 
T 15.65 T - 5.2 

u 16.8 u - 6.0 
v 18.2 v - 7.4 
w 19.1 w - 8.8 
X 20.0 X -10.3 
y 20.5 y -11.8 
z z 
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Run 2 



Run Number 2 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9194E3 

Distance from Release Site to Rake Location (em) 5 ----
Height of Horizontal Rake (em) 7.5 

s 
\ip 

VERTICAL s~ HORIZONTAL 

LE z(cm) C/C0 
PL 

E y(cm) C/C0 

A 0.1 4.254E-3 A 12.4 0 
B 1.2 4.169E-3 B 11.2 0 
c 1.9 4.679E-3 c 9.2 0 
D 2.6 8.678E-3 D 8.2 0 
E 3.05 1.038E-2 E 7.2 0 

F 3.5 1.174E-2 F 5.9 1.702E-4 
G 4.2 L. 778E-2 G 5 1 2.552E-4 
H 4.9 2.331E-2 H 4 25 1 702E-4 
I 5.5 2 672E-2 I 3 1 1 702E-4 
J 6 1 1 94 E-2 J 2 1 1 021E-3 

K 6.5 3.182E-2 K 1.3 2.723E-3 
L 7.5 3.692E-2 L 0.7 1.276E-2 
M 8.3 2.757E-2 M 0.0 2.042E-2 
N 9.2 6.126E-3 N - 0.7 1.361E-2 
0 10.2 0 0 - 0.9 3.744E-3 
p 11.3 0 p - 1.5 1.617E-3 
Q 12.55 0 Q - 2.4 6.806E-4 
R 13.6 0 R - 3.1 5.105E-4 
s 14.6 0 s - 4.0 3.403E-4 
T 15.65 0 T - 5.2 3.403E-4 

u 16.8 0 u - 6.0 3.403E-4 
v 18.2 0 v - 7.4 3.403E-4 
w 19.1 0 w - 8.8 3.403E-4 
X 20.0 0 X -10.3 3.403E-4 
y 20.5 0 y -11.8 3.403E-4 
z 1.702E-4 z 0 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 2 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9194E3 

Distance from Release Site to Rake Location (em) 10 

Height of Horizontal Rake (em) 7.5 

s\t VERTICAL s\i HORIZONTAL 
PL 

E z(cm) C/C0 
PL 

E y(cm) C/C0 

A 0.1 2.723E-3 A 12.4 0 
B 1.2 2.978E-3 B 11.2 0 
c 1.9 4.254E-3 c 9.2 0 
D 2.6 5.615E-3 D 8.2 0 
E 3.05 7.657E-3 E 7.2 0 

F 3.5 8.763E-3 F 5.9 0 
G 4.2 1.115E-2 G 5.1 0 
H 4.9 1.344E-2 H 4.25 1.702E-4 
I 5.5 1.685E-2 I 3.1 1.191E-3 
J 6.1 1.82 E-2 J 2.1 4.169E-3 

K 6.5 2.195E-2 K 1.3 7.147E-3 
L 7.5 2.314E-2 L 0.7 8.678E-3 
M 8.3 1.174E-2 M 0.0 1.038E-2 
N 9.2 5.105E-4 N - 0.7 1.012E-2 
0 10.2 0 0 - 0.9 7.317E-3 
p 11.3 p - 1.5 5.785E-3 
Q 12.55 Q - 2.4 1.617E-3 
R 13.6 R - 3.1 2.552E-4 
s 14.6 s - 4.0 0.0 
T 15.65 T - 5.2 0.0 

u 16.8 u - 6.0 
v 18.2 v - 7.4 
w 19.1 w - 8.8 
X 20.0 X -10.3 
y 20.5 y -11.8 
z z 



Run Number 2 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9194E3 

Distance from Release Site to Rake Location (em) 15 

Height of Horizontal Rake (em) 6.5 

s\t VERTICAL 
PL z(cm) C/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 1.87 E-3 A 12.4 
B 1.2 2.552E-3 B 11.2 
c 1.9 4.254E-3 c 9.2 
D 2.6 6.296E-3 D 8.2 
E 3.05 6.977E-3 E 7.2 

F 3.5 8.338E-3 F 5.9 
G 4.2 1.106E-2 G 5.1 
H 4.9 1.310E-2 H 4.25 1.702E-4 
I 5.5 1.497E-2 I 3.1 2_.382E-3 
J 6.1 1.617E-2 J 2 1 9 189E-3 

K 6.5 1.489E-2 K 1.3 1.089E-2 
L 7.5 6.381E-3 L 0.7 1.225E-2 
M 8.3 1.702E-4 M 0.0 1.191E-2 
N 9.2 0 N - 0.7 1.157E-2 
0 10.2 0 0 - 0.9 9 .187E-3 
p 11.3 0 p - 1.5 7 .657E-3 
Q 12.55 0 Q - 2.4 2.382E-3 
R 13.6 0 R - 3.1 1.191E-3 
s 14.6 0 s - 4.0 3.403E-4 
T 15.65 0 T - 5.2 0 

u 16.8 0 u - 6.0 0 
v 18.2 0 v - 7.4 0 
w 19.1 0 w - 8.8 0 
X 20.0 0 X -10.3 0 
y 20.5 0 y -11.8 0 
z z 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 2 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9194E3 

Distance from Release Site to Rake Location (em) 19 

Height of Horizontal Rake (em) 7.0 

s VERTICAL 
\tp 

LE z(cm) C/C0 

s\i HORIZONTAL 
PL y(cm) C/C0 E 

A 0.6 2 382E-3 A 17 4 
B 1.7 2.552E-3 B 11.2 
c 2.4 4.935E-3 c 9.2 
D 3.1 6.977E-3 D 8.2 
E 3.55 7.402E-3 E 7.2 

F 4.0 8.933E-3 F 5.9 
G 4.7 1.132E-2 G 5.1 
H 5.4 1.302E-2 H 4.25 3.403E-4 
I 6.0 1.429E-2 I 3.1 1.702E-3 
J 6.6 1.259E-2 J 2.1 7 2~2E-3 

K 7.0 7 .147E-3 K 1.3 9.699E-3 
L 8.0 6.806E-4 L 0.7 1.2 E-2 
M 8.8 0.0 M 0.0 1.259E-2 
N 9.7 0 N - 0.7 1.183E-2 
0 10.7 0 0 - 0.9 9.529E-3 
p 11.8 0 p - 1.5 5.615E-3 
Q 13.05 0 Q - 2.4 2.042E-3 
R 14.1 0 R - 3.1 5.956E-4 
s 15.1 0 s - 4.0 2.552E-4 
T 16.15 0 T - 5.2 0 

u 17.3 0 u - 6.0 
v 18.7 0 v - 7.4 
w 19.6 0 w - 8.8 
X 20.5 0 X -10.3 
y 21.0 0 y -11.8 
z z 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 2 ----
Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9194E3 

Distance from Release Site to Rake Location (em) 23 _.-;;;;..;;;;. __ 
Height of Horizontal Rake (em) ----

s\t VERTICAL 
PL z(cm) C/C0 E 

s\i HORIZONTAL 
PL y(cm) E 

A 0.6 1_.._191E-3 A 
B 1.7 1.531E-3 B 
c 2.4 2.723E-3 c 
D 3.1 4.764E-3 D 
E 3.55 5.105E-3 E 

F 4.0 5.956E-3 F 
G 4.7 6.806E-3 G 
H 5.4 8.848E-3 H 
I 6.0 1.004E-2 I 
J 6.6 1.089E-2 J 

K 7.0 1.174E-2 K 
L 8.0 1.004E-2 L 
M 8.8 5.275E-3 M 
N 9.7 1.702E-4 N 
0 10.7 0 0 

p 11.8 0 p 
Q 13.05 Q 
R 14.1 0 R 
s 15.1 0 s 
T 16.15 0 T 

u 17.3 0 u 
v 18.7 0 v 
w 19.6 0 w 
X 2~). 5 0 X 
y 21.0 0 y 
z z 

C/C0 



Run Number 2 

351 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9194E3 

Distance from Release Site to Rake Location (em) 28 

Height of Horizontal Rake (em) 8.5 

s\t VERTICAL s\t HORIZONTAL 
PL 

E z(cm) G/C0 
PL 

E y(cm) C/C0 

A 0.0 5.956E-4 A 12.4 
B 0.5 1.702E-3 B 11.2 
c 1.2 1.191E-3 c 9.2 
D 1.9 1.872E-3 D 8 2 
E 2.35 1.191E-3 E 7.2 

F 2.8 1.361E-3 F 5.9 0 
G 3.5 1.021E-3 G 5.1 5.105E-4 
H 4.2 2.552E-3 H 4.25 8.508E-4 
I 4.8 4.084E-3 I 3.1 3.403E-3 
J 5.4 5.105E-3 J 2.1 5.785E-3 

K 5.8 6.126E-3 K 1.3 6.806E-3 
L 6.8 7.147E-3 L 0.7 7.657E-3 
M 7.6 8.593E-3 M 0.0 7.487E-3 
N 8.5 1.004E-2 N - 0.7 7.317E-3 
0 9.5 8.338E-3 0 - 0.9 5.275E-3 
p 10.6 1.531E-3 p - 1.5 4.254E-3 
Q 11.85 0 Q - 2.4 1.702E-3 
R 12.9 R - 3.1 5.105E-4 
s 13.9 s - 4.0 
T 14.95 T - 5.2 

u 16.1 u - 6.0 
v 17.5 v - 7.4 
w 18.4 w - 8.8 
X 19.3 X -10.3 
y 19.8 y -11.8 
z z 
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Run 4 



Run Number 4 ----

353 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9220E3 

Distance from Release Site to Rake Location (em) 5 

Height of Horizontal Rake (em) 3.5 

s\i VERTICAL s\1 HORIZONTAL 
PL 

E z (em) C/C0 
PL 

E y(cm) C/C0 

A 0.1 4 43 E-3 A 12 .4 3 40RE-4 
B 1.2 8 52 E-3 B 11 2 
c 1.9 1.619E-2 c 9.2 3.408E-4 
D 2.6 2.249E-2 D 8.2 
E 3.05 4.004E-2 E 7.2 3.408E-4 

F 3.5 4.890E-2 F 5.9 
G 4.2 3.442E-2 G 5.1 3.408E-4 
H 4.9 6.645E-3 H 4.25 
I 5.5 3.408E-4 I 3.1 0 
J 6.1 0 J 2.1 0 

K 6.8 K 1.3 2.726E-3 
L 7.5 1.704E-4 L 0.7 2.266E-2 
M 8.3 M 0.0 5.350E-2 
N 9.2 5.112E-4 N - 0.7 3.067E-2 
0 10.2 0 - 0.9 2.726E-3 
p 11.3 3.408E-4 p - 1.5 3.408E-4 
Q 12.55 Q - 2.4 1.704E-4 
R 13.6 3.408E-4 R - 3.1 
s 14.6 s - 4.0 0.0 
T 15.65 3.408E-4 T - 5.2 

u 16.8 u - 6.0 0 
v 18.2 1.704E-4 v - 7.4 
w 19.1 w - 8.8 1.704E-4 
X 20.0 3.408E-4 X -10.3 
'{ 20.5 y -11.8 
z z 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 4 ----
Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9220E3 

Distance from Release Site to Rake Location (em) 10 _....::..;:::. __ 
Height of Horizontal Rake (em) 4.2 

s\i VERTICAL 
PL z(cm) C/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 3.749E-3 A 12.4 1.704E-4 
B 1.2 7.497E-3 B 11.2 
c 1.9 1.073E-2 c 9.2 1.704E-4 
D 2.6 1.397E-2 D 8.2 
E 3.05 1.959E-2 E 7.2 0.0 

F 3.5 2.334E-2 F 5.9 
G 4.2 2.709E-2 G 5.1 0.0 
H 4.9 1.431E-2 H 4.25 
I 5.5 3.749E-3 I 3.1 0.0 
J 6.1 3.408E-4 J 2 1 0 0 

K 6.8 0.0 K 1~3 5.112E-4 
L 7.5 0.0 L 0 7 4.26 E-3 
M 8.3 M 0.0 1.772E-2 
N 9.2 1.704E-4 N - 0.7 2.726E-2 
0 10.2 0 - 0.9 2.624E-2 
p 11.3 0.0 p - 1.5 1.619E-2 
Q 12.55 Q - 2.4 3.067E-3 
R 13.6 0.0 R - 3.1 1.704E-4 
s 14.6 s - 4.0 
T 15.65 0.0 T - 5.2 0.0 

u 16.8 u - 6.0 
v 18.2 0.0 v - 7.4 3.408E-4 
w 19.1 w - 8.8 
X 20.0 0.0 X -10.3 1.704E-4 
y 20.5 y -11.8 
z z 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 4 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9220E3 

Distance from Release Site to Rake Location (em) 15 

Height of Horizontal Rake (em) 

s\t VERTICAL 
PL z(cm) C/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 3.578E-3 A 
B 1.2 7.497E-3 B 
c 1.9 1.108E-2 c 
D 2.6 1.329E-2 D 
E 3.05 1.772E-2 E 

F 3.5 1.975E-2 F 
G 4.2 1.465E-2 G 
H 4.9 4.43 E-3 H 
I 5.5 5.112E-4 I 
J 6.1 1.704E-4 J 

K 6.8 0.0 K 
L 7.5 L 
M 8.3 0.0 M 
N 9.2 N 
0 10.2 0.0 0 

p 11.3 p 
Q 12.55 Q 
R 13.6 0.0 R 
s 14.6 s 
T 15.65 T 

u 16.8 0.0 u 
v 18.2 v 
w 19.1 w 
X 20.0 0.0 X 
y 20.5 y 
z z 



Run Number 4 

356 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9220E3 

Distance from Release Site to Rake Location (em) 19. 

Height of Horizontal Rake (em) 3.5 

s VERTICAL 
\tp 

LE z(cm) C/C0 

s~ HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 4.089E-3 A 12.4 1.704E-4 
B 1.2 6.475E-3 B 11 2 
c 1.9 9.031E-3 c 9 2 0 0 
D 2.6 1.159E-2 D 8 2 
E 3.05 1.414E-2 E 7 2 0 0 

F 3.5 1.551E-2 F 5.9 
G 4.2 1.227E-2 G 5.1 1. 70_4E-4 
H 4.9 1.278E-2 H 4.25 
I 5.5 9.71 E-3 I 3 1 0 0 
J 6.1 1.704E-4 J 2 1 ~ 409E-4. 

K 6.8 K 1.3 2.897E-3 
L 7.5 0.0 L 0.7 7.668E-3 
M 8.3 M 0.0 1.380E-2 
N 9.2 0.0 N - 0.7 1.653E-2 
0 10.2 0 - 0 9 1 448E-2 
p 11.3 p - 1.5 9.883E-3 
Q 12.55 0.0 Q - 2.4 3.067E-3 
R 13.6 R - 3.1 3.408E-4 
s 14.6 s - 4.0 0.0 
T 15.65 0 0 T - 5.2 
u 16.8 u - 6.0 0.0 
v 18.2 v ~ 7.4 
w 19.1 0.0 w - 8.8 0.0 
X 20.0 X -10.3 
y 20.5 y -11.8 0.0 
z z 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 4 

Source Strength (pp_m) 22.56E4 

Calibration Factor (ppm/mvs) 1.9220E3 

Distance from Release Site to Rake Location (em) 23 

Height of Horizontal Rake (em) ----

s\t VERTICAL 
PL z(cm) G/C0 E 

s\t HORIZONTAL 
PL y(cm) E 

A 0.1 6.816E-4 A 
B 1.2 1.874E-3 B 
c 1.9 3.408E-3 c 
D 2.6 4.771E-3 D 
E 3.05 6 475E-3 E 

F 3.5 7.497E-3 F 
G 4.2 1.056E-2 G 
H 4.9 1.346E-2 H 
I 5.5 1.380E-2 I 
J 6.1 9.883E-3 J 

K 6.8 4.601E-3 K 
L 7.5 6.816E-4 L 
M 8.3 0 0 M 
N 9.2 1 704E-4 N 
0 10.2 0 0 0 

p 11.3 0 0 p 
Q 12 55 Q 
R 13.6 0 0 R 
s 14.6 s 
T 15 65 0 0 T 

u 16 8 u 
v 18.2 0.0 v 
w 19.1 w 
X 20.0 0 0 X 
y 20.5 y 

z z 

C/C0 
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MARTIN-~IARIETTA 

Two-Dimensional Hill Tests 

Run Number 4 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9220E3 

Distance from Release Site to Rake Location (em) 28 

Height of Horizontal Rake (em) 8.3 

s VERTICAL 
\tp 

LE z(cm) C/C0 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 1.704E-3 A 12.4 1.704E-4 
B 1.2 1.536E-3 B 11.2 
c 1.9 1.022E-3 c 9.2 0.0 
D 2.6 1.704E-3 D 8.2 
E 3.05 1.874E-3 E 7.2 0.0 

F 3.5 2.045E-3 F 5.9 
G 4.2 2.045E-3 G 5.1 1.704E-4 
H 4.9 2.897E-3 H 4.25 
I 5.5 3.578E-3 I 3.1 1.704E-4 
J 6.1 4.430E-3 J 2.1 6.816E-4 

K 6.8 6.304E-3 K 1.3 2.897E-3 
L 7.5 8.69 E-3 L 0.7 5.964E-3 
M 8.3 1.193E-2 M 0.0 9.712E-3 
N 9.2 1.073E-2 N - 0.7 1.176E-2 
0 10.2 4.26 E-3 0 - 0.9 1.090E-2 
p 11.3 5.112E-4 p - 1.5 8.179E-3 
Q 12.55 1.704E-4 Q - 2.4 3.749E-3 
R 13.6 3.408E-4 R - 3.1 8.52 E-4 
s 14.6 3.408E-4 s - 4.0 
T 15.65 1.704E-4 T - 5.2 0 0 

u 16.8 1.704E-4 u - 6.0 
v 18.2 0.0 v - 7.4 0.0 
w 19.1 1.704E-4 w - 8.8 
X 20.0 5.112E-4 X -10.3 0.0 
y 20.5 0.0 y -11.8 
z z 
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Run Number 5 

360 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9275E3 

Distance from Release Site to Rake Location (em) 5 

Height of Horizontal Rake (em) 4.9 

s\t VERTICAL 
PL z (em) C/C0 E 

s~ HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 6.835E-4 A 12,4 6.835E-4 
B 1.2 8 544E-4 B 11.2 
c 1 9 3 418E-3 c 9.2 5.126E-4 
D 2.6 2 905E-3 D 8.2 
E 3.05 1 367E-3 E 7.2 1.709E-4 

F 3.5 1 196E-3 F 5.9 
G 4.2 9.740E-3 G 5.1 0.0 
H 4.9 3.127E-2 H 4.25 
I 5.5 2.409E-2 I 3.1 0.0 
J 6.1 5 126E-3 J 2.1 1.709E-4 

K 6.8 0.0 K 1.3 2.563E-3 
L 7.5 0.0 L 0.07 2.819E-2 
M 8.3 0.0 M 0.00 5.519E-2 
N 9.2 N - 0.07 5.126E-2 
0 10.2 0.0 0 - 0 09 3.076E-3 
p 11.3 p - 1.5 8.544E-4 
Q 12.55 0.0 Q - 2.4 3.418E-4 
R 13.6 R - 3.1 
s 14.6 0.0 s - 4.0 1.709E-4 
T 15.65 T - 5 2 
u 16.8 1.709E-4 u - 6.0 5.126E-4 
v 18.2 v - 7.4 
w 19.1 1.709E-4 w - 8.8 3.418E-4 
X 20.0 X -10.3 
y 20.5 1.709E-4 y -11 8 5.126E-4 
z z 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 5 

Source Strength (pp.m) 22.56E4 

Calibration Factor (ppm/mvs) 1.9275E3 

Distance from Release Site to Rake Location (em) 10 

Height of Horizontal Rake (em) 5. 5 

s\1 VERTICAL 
PL z(cm) C/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 0.0 A 12.4 1.709E-4 
B 1.2 1.025E-3 B 11.2 
c 1.9 5.468E-3 c 9.2 0.0 
D 2.6 6.493E-3 D 8.2 
E 3.05 3.759E-3 E 7.2 0.0 

F 3.5 2.734E-3 F 5.9 
G 4.2 7.519E-3 G 5.1 0.0 
H 4.9 1.965E-2 H 4.25 
I 5.5 2.495E-2 I 3.1 0.0 
J 6.1 1.623E-2 J 2 1 2 392E-3 

K 6.8 3.588E-3 K 1.3 l.lllE-2 
L 7.5 0.0 L 0.07 2.478E-2 
M 8.3 M 0.00 2.837E-2 
N 9.2 0.0 N - 0.07 2.495E-2 
0 10.2 0 - 0.09 1.042E-2 
p 11.3 1.709E-4 p - 1.5 3.418E-4 
Q 12.55 Q - 2.4 
R 13.6 0.0 R - 3.1 1.709E-4 
s 14.6 s - 4.0 
T 15.65 0.0 T - 5.2 3.418E-4 

u 16.8 u - 6.0 
v 18.2 5.126E-4 v - 7.4 3.418E-4 
w 19.1 w - 8.8 
X 20.0 5.126E-4 X -10.3 3.418E-4 
y 20.5 y -11.8 
z z 



Run Number 5 ----
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (pprn/rnvs) 1.9275E3 

Distance from Release Site to Rake Location (ern) 15 

Height of Horizontal Rake (ern) ----

s VERTICAL \t 
PL z(crn) C/C0 E 

s\i HORIZONTAL 
PL y(crn) E 

A 0.1 1.025E-3 A 
B 1.2 3.247E-3 B 
c 1.9 6.064E-3 c 
D 2.6 5.81 E-3 D 
E 3.05 6.664E-3 E 

F 3.5 9.057E-3 F 
G 4.2 1.555E-2 G 
H 4.9 1.521E-2 H 
I 5.5 7.348E-3 I 
J 6.1 1.538E-3 J 

K 6.8 1.709E-4 K 
L 7.5 0.0 L 
M 8.3 M 
N 9.2 0.0 N 
0 10.2 0 

p 11.3 0.0 p 

Q 12.55 Q 
R 13.6 1.709E-4 R 
s 14.6 s 
T 15.65 3.418E-4 T 

u 16.8 u 
v 18.2 3.418E-4 v 
w 19.1 w 
X 20.0 3.418E-4 X 
y 20.5 y 

z z 

C/C0 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 5 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9275E3 

Distance from Release Site to Rake Location (em) 19 

Height of Horizontal Rake (em) 4.2 

s VERTICAL 
\ip 

LE z(cm) G/C0 

s\i HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 1.367E-3 A 12.4 1.709E-4 
B 1.2 3.418E-3 B 11.2 
c 1.9 5.81 E-3 c 9.2 0 0 
D 2.6 7.006E-3 D 8.2 
E 3.05 7.86 E-3 E 7.2 1 709E-4 

F 3.5 1.077E-2 F 5 9 
G 4.2 1.452E-2 G 5.1 1 709E-4 
H 4.9 1.145E-2 H 4.25 
I 5.5 5.639E-3 I 3.1 3 418E-4 
J 6.1 1 196E-3 J 2 1 1 70QF.-~ 

K 6.8 1.709E-4 K 1.3 5.639E-3 
L 7.5 L 0.07 3.759E-3 
M 8.3 0.0 M 0.0 1.589E-2 
N 9.2 N - 0.07 1.572E-2 
0 10.2 0.0 0 - 0.09 1.230E-2 
p 11.3 p - 1.5 1.88 E-3 
Q 12.55 6.835E-4 Q - 2.4 8.544E-4 
R 13.6 R - 3.1 
s 14.6 6.835E-4 s - 4.0 5.126E-4 
T 15.65 T - 5.2 

u 16.8 8.544E-5 u - 6.0 5.126E-4 
v 18.2 v - 7.4 
w 19.1 8.544E-5 w - 8.8 5.126E-4 
X 20.0 X -10.3 
y 20.5 6.835E-4 y -11.8 5.126E-4 
z z 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 5 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9275E3 

Distance from Release Site to- Rake Location (em) 23 

Height of Horizontal Rake (em) ----

s VERTICAL 
\tp 

LE z(cm) C/C0 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 1.709E-4 A 
B 1.2 3.418E-4 B 
c 1.9 8.544E-4 c 
D 2.6 2.392E-3 D 
E 3.05 3.930E-3 E 

F 3.5 5.981E-3 F 
G 4.2 3.759E-3 G 
H 4.9 5.297E-3 H 
I 5.5 8.03 E-3 I 
J 6.1 1.094E-2 J 

K 6.8 l.lllE-2 K 
L 7.5 4.785E-3 L 
M 8.3 1.367E-3 M 
N 9.2 0.0 N 
0 10.2 0 
p 11.3 0.0 p 
Q 12.55 Q 
R 13.6 R 
s 14.6 0.0 s 
T 15.65 T 

u 16.8 u 
v 18.2 0.0 v 
w 19.1 w 
X 20.0 X 
y 20.5 0.0 y 
z z 



Run Number 5 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9275E3 

Distance from Release Site to Rake Location (em) 28 

Height of Horizontal Rake (em) 9.2 

s\t VERTICAL 
PL z(cm) C/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 3.418E-4 A 12.4 0.0 
B 1.2 5.126E-4 B 11.2 
c 1.9 5.126E-4 c 9.2 3.418E-4 
D 2.6 3.418E-4 D 8.2 
E 3.05 3.418E-4 E 7.2 0.0 

F 3.5 5.126E-4 F 5.9 
G 4.2 5.126E-4 G 5.1 0.0 
H 4.9 1.025E-3 H 4.25 
I 5.5 2.051E-3 I 3.1 8.544E-4 
J 6.1 3.418E-3 J 2 1 2 563E-3 

K 6.8 5.981E-3 K 1.3 3.418E-3 
L 7.5 4.443E-3 L 0.07 2.905E-3 
M 8.3 8.373E-3 M 0.00 4.443E-3 
N 9.2 1.008E-2 N - 0.07 1.709E-3 
0 10.2 1.094E-2 0 - 0.09 1.025E-3 
p 11.3 4.101E-3 p - 1.5 6.835E-4 
Q 12.55 3.418E-4 Q - 2.4 
R 13.6 3.418E-4 R - 3.1 6.835E-4 
s 14.6 s - 4.0 
T 15.65 1.709E-4 T - 5.2 5.126E-4 

u 16.8 u - 6.0 
v 18~2 1.709E-4 v - 7.4 5.126E-4 
w 19.1 w - 8.8 
X 20.0 0.0 X -10.3 5.126E-4 
y 20.5 y -11.8 
z z 



366 

Run 6 



Run Number 6 

367 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (pp.rn) 22.56E4 

Calibration Factor (ppm/mvs) 1.9220E3 

Distance from Release Site to Rake Location (ern) 5 ----
Height of Horizontal Rake (ern) 3.5 

s\t VERTICAL 
PL z (ern) C/C0 E 

s\t HORIZONTAL 
PL y(crn) C/C0 E 

A 0.1 4.601E-3 A 12.4 1.704E-4 
B 1.2 9.542E-3 B 11.2 1.704E-4 
c 1.9 1.977E-2 c 9.2 3 408E-4 
D 2.6 2.658E-2 D 8.2 
E 3.05 4.072E-2 E 7.2 1.704E-4 
F 3.5 4.549E-2 F 5.9 
G 4.2 2.198E-2 G 5.1 0.0 
H 4.9 6.816E-4 H 4.25 
I 5.5 1.704E-4 I 3.1 0.0 
J 6.1 3.408E-4 J 2.1 

K 6.8 1.704E-4 K 1.3 3.578E-3 
L 7.5 1.704E-4 L 0.7 1.994E-2 
M 8.3 M 0.0 4.89 E-2 
N 9.2 0.0 N - 0.7 2.846E-2 
0 10.2 0 - 0.9 4.089E-3 
p 11.3 3.408E-4 p - 1.5 5.112E-4 
Q 12.55 Q - 2.4 
R 13.6 R - 3.1 3.408E-4 
s 14.6 3.408E-4 s - 4.0 
T 15.65 T - 5.2 1.704E-4 
u 16.8 u - 6.0 
v 18.2 6.816E-4 v - 7.4 0.0 
w 19.1 w - 8.8 
X 20.0 X -10.3 0.0 
y 20.5 3.408E-4 y -11.8 
z z 



Run Number 6 ----

368 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9220E3 

Distance from Release Site to Rake Location (em) 20 

Height of Horizontal Rake (em) 4.9 

s\t VERTICAL 
PL z(cm) C/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 2.21SE-3 A 12.4 0.0 
B 1.2 2.726E-3 B 11.2 
c 1.9 3.578E-3 c 9.2 1.704E-4 
D 2.6 4.771E-3 D 8.2 
E 3.05 6.475E-s- E 7.2 1.704E-4 

F 3.5 7.668E-3 F 5.9 
G 4.2 1.022E-2 G 5.1 0.0 
H 4.9 1.295E-2 H 4.25 
I 5.5 1.295E-2 I 3.1 3.408E-3 
J 6.1 1.227E-2 J 2 1 !:; 4!:;2F.-:\ 

K 6.8 6.816E-3 K 1.3 1.09 E-2 
L 7.5 1.193E-3 L 0.7 1.551E-2 
M 8.3 1.704E-4 M 0.0 1 534E-2 
N 9.2 N - 0.7 1.005E-2 
0 10.2 0.0 0 - O.Q 3 749E-7\ 
p 11.3 p - 1.5 1.022E-3 
Q 12.55 1.704E-4 Q - 2.4 3.408E-4 
R 13.6 R - 3.1 3 408E-4 
s 14.6 1.704E-4 s - 4.0 
T 15.65 T - 5.2 1 704F.-4 

u 16.8 1.704E-4 u - 6.0 
v 18.2 v - 7.4 1.704E-4 
w 19.1 1.704E-4 w - 8.8 
X 20.0 X -10.3 3.40RF.-4 
y 20.5 1.704E-4 y -11.8 
z z 



Run Number 6 ----

369 

MARTIN-~IARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9220E3 

Distance from Release Site to Rake Location (em) 41 

Height of Horizontal Rake (em) ----

s\1 VERTICAL 
PL z(cm) C/C0 E 

s\1 HORIZONTAL 
PL y(cm) E 

A 0.1 1_.704E..-A A 
B 1_._2 3.._408E-4 B 
c 1 9 1 193E-3 c 
D 2 6 2 215E-3 D 
E 3 OS 3 408E-3 E 

F 3 5 4 26 E-3 F 
G 4.2 5 112E-3 G 
H 4.9 6.304E-3 H 
I s.s 7.156E-3 I 
J 6 1 7 838E-3 J 

K 6.8 7.156E-3 K 
L 7.5 7.156E-3 L 
M 8.3 4.26 E-3 M 
N 9.2 1.363E-3 N 
0 10.2 0.0 0 

p 11.3 0.0 p 
Q 12.55 Q 
R 13.6 0.0 R 
s 14.6 s 
T 15.65 0.0 T 

u 16.8 u 
v 18.2 o.o v 
w 19.1 w 
X 20.0 1.704E ... 4 X 
y 20.5 y 

z z 

C/C0 



Run Number 6 ----

370 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9220E3 

Distance from Release Site to Rake Location (em) 46 
-~--

Height of Horizontal Rake (em) 4.9 

s VERTICAL 
\tp 

LE z(cm) C/C0 

s~ HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 1.363E-3 A 12.4 6.816E-4 
B 1.2 1.363E-3 B 11.2 
c 1.9 2.556E-3 c 9.2 6.816E-4 
D 2.6 2.726E-3 D 8.2 
E 3.05 3.749E-3 E 7.2 6.816E-4 

F 3.5 4.771E-3 F 5.9 
G 4.2 5.793E-3 G 5.1 5.112E-4 
H 4.9 6.475E-3 H 4.25 
I 5.5 5. 282E-.3 I 3 1 ? ~R!;F. .... 3 
J 6 1 4 771E ... 3 J ? l !; 11 ?F ..... ~ 

K 6.8 2.215E-3 K 1.3 6.134E-3 
L 7.5 1.022E-3 L 0.7 7.156E-3 
M 8.3 8.52 E-4 M 0.0 6.986E-3 
N 9.2 N - 0.7 5.112E-3 
0 10.2 0.0 0 - 0.9 3.067E-3 
p 11.3 p - 1.5 1.704E-3 
Q 12.55 1.704E-4 Q - 2.4 6.816E-4 
R 13.6 R - 3.1 5.112E-4 
s 14.6 5.112E-4 s - 4.0 
T 15.65 T - s 2 0 0 

u 16.8 3.408E-4 u - 6.0 
v 18.2 v - 7.4 3.408E-4 
w 19.1 3.408E-4 w - 8.8 
X 20.0 X -10.3 1.704E-4 
y 20.5 3.408E-4 y -11.8 
z z 



371 

MARTIN-fviARIETTA 

Two-Dimensional Hill Tests 

Run Number 6 ----
Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9220E3 

Distance from Release Site to Rake Location (em) 50 

Height of Horizontal Rake (em) ----

s VERTICAL 
\tp 

LE z(cm) C/C0 

s~ HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 2.215E-3 A 
B 1.2 3.237E-3 B 
c 1.9 4.771E-3 c 
D 2.6 5.452E-3 D 
E 3.05 5.964E-3 E 

F 3.5 6.304E-3 F 
G 4.2 6.816E-3 G 
H 4.9 6.645E-3 H 
I 5.5 5.452E-3 I 
J 6.1 3.749E-3 J 

K 6.8 1.874E-3 K 
L 7.5 8 52 E-4 L 
M 8.3 M 
N 9.2 0.0 N 
0 10.2 0 

p 11.3 1.704E-4 p 
Q 12.55 Q 
R 13.6 0.0 R 
s 14.6 s 
T 15.65 1 704E-4 T 

u 16.8 u 
v 18.2 1.704E-4 v 
w 19.1 w 
X 20.0 1.704E-4 X 
y 20.5 y 

z z 



Run Number 6 ----

372 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9220E3 

Distance from Release Site to Rake Location (em) 54 

Height of Horizontal Rake (em) 5.5 

s VERTICAL 
\ip 

LE z(cm) C/C0 

s'\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0.1 1.022E-3 A 12.4 1.704E-4 
B 1.2 1.363E-3 B 11.2 
c 1.9 1.874E-3 c 9.2 5 112E-4 
D 2.6 2.726E-3 D 8.2 
E 3.05 3.408E-3 E 7.2 3.408E-4 

F 3.5 3.919E-3 F 5.9 
G 4.2 4.771E-3 G 5.1 5.112E-4 
H 4.9 5.964E-3 H 4.25 8.52 E-4 
I 5.5 6.304E-3 I 3.1 1 OO~F.-? 

J 6.1 6.475E-3 J 2.1 3.408E-3 

K 6.8 5.452E-3 K 1.3 5.112E-3 
L 7.5 3.749E-3 L 0.7 5.193E-3 
M 8.3 1.874E-3 M 0.0 6.304E-3 
N 9.2 8.52 E-4 N - 0.7 5.452E-3 
0 10.2 0 - 0.9 4.430E-3 
p 11.3 0.0 p - 1.5 3.067E-3 
Q 12.55 Q - 2.4 1.022E-3 
R 13.6 0.0 R - 3 1 6 816E-4 
s 14.6 s - 4.0 
T 15.65 0.0 T - 5.2 3.408E-4 

u 16.8 u - 6.0 
v 18.2 0.0 v - 7.4 3.408E-4 
w 19.1 w - 8.8 
X 20.0 0.0 X -10.3 3.408E-.4 
y 20.5 y -11.8 
z z 
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Run 7 



374 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 7 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.7755E3 

Distance from Release Site to Rake Location (em) 5 

Height of Horizontal Rake (em) 4.65 

s~ VERTICAL 
PL z(cm) C/C0 E 

s~ HORIZONTAL 
PL y(cm) C/C0 E 

A 0 2.912E-3 A 15.2 4.722E-4 
B 0.75 2.833E-3 B 13.9 
c 1.3 3.620E-3 c 12.6 3.935E-4 
D 2.0 5.903E-3 D 11.3 
E 3.05 1.417E-2 E 10.0 2.361E-4 

F 3.6 2.534E-2 F 8.3 
G 4.25 3.227E-2 G 6.9 1.574E-4 
H 5.05 3.271E-2 H 5.4 
I 5.65 1.378E-2 I 4.0 2.361E-4 
J 6.25 4.329E-3 J 3.0 2.361E-4 

K 7.0 1.023E-3 K 2.0 2.755E-3 
L 7.7 L 1.0 1.259E-2 
M 8.5 M 0 2 212E-2 
N 9.35 N 1.0 3.542E-3 
0 10.35 0 2.0 0 
p 11.5 p 2.9 3.935E-4 
Q 12.75 Q 3.9 0 
R 13.85 R 4.9 
s 14.95 s 6.35 
T 16.0 T 7.65 

u 17.1 u 8.95 2.361E-4 
v 18.5 v 10.55 
w 19.45 w 11.9 6.296E-4 
X 20.55 X 13.4 
y 21.25 y 14.7 6.296E-4 
z z 



375 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 7 _ ___;,... __ 
Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.7755E3 

Distance from Release Site to Rake Location (em) 10 ----
Height of Horizontal Rake (em) 7.0 

s VERTICAL 
\1p 

LE z(cm) C/C0 

s\i HORIZONTAL 
PL y(cm) C/C0 E 

A 0 2.046E-3 A 15.20 1.574E-4 
B 0.75 2.282E-3 B 13 90 
c 1.30 2.282E-3 c 12.60 1.574E-4 
D 2.00 2.676E-3 D 11.30 
E 3.05 5.824E-3 E 10.00 3.148E-4 

F 3.60 7.319E-3 F 8.30 
G 4.25 9.365E-3 G 6.90 7.870E-3 
H 5.05 1.212E-2 H 5.40 
I 5.65 1.338E-2 I 4.00 0 
J 6.25 1.684E-2 J 3.00 2 282F.-3 

K 7.00 1.834E-2 K 2.00 9.602E-3 
L 7.70 1.543E-2 L 1.00 1.299E-2 
M 8.50 6.768E-3 M 0 1.275E-2 
N 9.35 2.361E-4 N 1.00 1.259E-2 
0 10.35 0 0 2.00 4.171E-3 
p 11.50 0 p 2.90 6.296E-4 
Q 12.75 0 Q 3.90 2. 3'61E-4 
R 13.85 0 R 4.90 
s 14.95 2.361E-4 s 6.35 1.574E-4 
T 16.00 0 T 7.65 

u 17.10 4.722E-4 u 8.95 
v 18.50 7.870E-5 v 10.55 
w 19.45 7.870E-5 w 11.90 1.574E-4 
X 20.55 7.870E-5 X 13.40 
y 21.25 y 14.70 1.574E-4 
z z 



Run Number 7 ----

376 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (pp.m) 22.56E4 

Calibration Factor (ppm/mvs) 1.7755E3 

Distance from Release Site to Rake Location (em) 15 

Height of Horizontal Rake (em) 6.25 

s\t VERTICAL 
PL z(cm) C/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0 3.148E-3 A 15.20 6.296E-4 
B 0.75 3.305E-3 B 13.90 
c 1.30 4.014E-3 c 12.60 1.259E-3 
D 2.00 4.171E-3 D 11.30 
E 3.05 5.666E-3 E 10.00 8.657E-4 

F 3.60 7.083E-3 F 8.30 
G 4.25 9.602E-3 G 6.90 1.574E-4 
H 5.05 1.228E-2 H 5.40 3.935E-4 
I 5.65 1.377E-2 I 4.00 9.444E-4 
J 6.25 1.456E-2 J 3.00 2.991E-4 

K 7.00 1.377E-2 K 2.00 9.051E-3 
L 7.70 1.102E-2 L 1.00 1.047E-2 
M 8.50 5.666E-3 M 0 1.039E-2 
N 9.35 1.653E-3 N 1.00 1.110E-2 
0 10.35 1.259E-3 0 2.00 6.611E-3 
p 11.50 p 2.90 2.361E-3 
Q 12.75 8.657E-4 Q 3.90 7.870E-4 
R 13.85 2.361E-4 R 4.90 
s 14.95 s 6.35 6.296E-4 
T 16.00 1.181E-3 T 7.65 

u 17.10 1.338E-3 u 8.95 0 
v 18.50 7.870E-4 v 10.55 
w 19.45 3.935E-4 w 11.90 6.296E-4 
X 20.55 7.87oE.:.5 X 13.40 
y 21.25 0 y 14.70 4.722E-4 
z z 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 7 ----
Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.7755E3 

Distance from Release Site to Rake Location (em) 19 

Height of Horizontal Rake (em) 6.25 

s VERTICAL 
\tp 

LE z(cm) C/C0 

s HORIZONTAL ~p 
LE y(cm) C/C0 

A 0 1.495E-3 A 15.20 6.296E-4 
B 0.75 1.259E-3 B 13.90 7.870E-5 
c 1.30 9.444E-4 c 12.60 7.870E-5 
D 2.00 2.204E-3 D 11.30 3. 935E--~t 
E 3.05 2.991E-3 E 10.00 3.935E-4 

F 3.60 4.643E-3 F 8.30 7.870E-5 
G 4.25 6.139E-3 G 6.90 7.870E-5 
H 5.05 7.555E-3 H 5.40 2.361E-4 
I 5.65 9.051E-3 I 4.00 7.083E-4 
J 6 .. 25 1.062E-2 J 3.00 1.810E-3 

K 7.00 1.047E-2 K 2.00 3.856E-3 
L 7.70 7.791E-3 L 1.00 6.139E-3 
M 8.50 3.778E-3 M 0 7.713E-3 
N 9.35 7.870E-4 N 1.00 5.745E-3 
0 10.35 0 0 2.00 1.417E-3 
p 11.50 0 p 2.90 3.935E-4 
Q 12.75 7.870E-4 Q 4.30 2.361E-4 
R 13.85 1.574E-4 R 5.30 7.870E-5 
s 14.95 0 s 6.75 0 
T 16.00 5.509E-4 T 8.05 2.361E-4 

u 17.10 5.509E-4 u 9.35 2.361E-4 
v 18.50 0 v 10.95 2.361E-4 
w 19.45 0 w 12.30 2.361E-4 
X 20.55 0 X 13._80 4 722E-4 
y 21.25 0 y 15 10 2.361E-4 
z z 



378 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 7 ----
Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.7755E3 

Distance from Release Site to Rake Location (em) 23 

Height of Horizontal Rake (em) 7.0 

s'\i VERTICAL 
PL z(cm) C/C0 E 

s'\i HORIZONTAL 
PL y(cm) C/C0 E 

A 0 0 A 15.20 8.657E-4 
B 0.75 2.361E-4 B 13,90 0 
c 1.30 2.361E-4 c 12.60 0 
D 2.00 2.361E-4 D 11.30 0 
E 3.05 3.148E-4 E 10.00 0 

F 3.60 6.296E-4 F 8.30 7.870E-5 
G 4.25 1.102E-3 G 6.90 1.574E-4 
H 5.05 1.259E-3 H 5.40 0 
I 5.65 1.653E-3 I 4.00 0 
J 6.25 2.046E-3 J 3.00 0 

K 7.00 2.440E-3 K 2.00 1.889E-3 
L 7.70 1.889E-3 L 1.00 3.935E-3 
M 8.50 1.417E-3 M 0 5.352E-3 
N 9.35 2.204E-3 N 1.00 1.968E-3 
0 10.35 9.444E-4 0 2.00 7.870E-5 
p 11.60 4.722E-4 p 2.90 0 
Q 12.75 3.148E-4 Q 3.90 0 
R 13.85 0 R 4.90 0 
s 14.95 0 s 6.35 0 
T 16.00 7.870E-5 T 7.65 0 

u 17.10 3.148E-4 u 8.95 0 
v 18.50 0 v 10.55 0 
w 19.45 0 w 11.90 7.870E-5 
X 20.55 0 X 13.40 0 
y 21.25 0 y 14.70 
z z 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 7 ----
Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.7755E3 

Distance from Release Site to Rake Location (em) 28 

Height of Horizontal Rake (em) 

s\t VERTICAL 
PL z (em) C/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0 1.968E-3 A 
B 0.75 1.968E-3 B 
c 1.30 1.968E-3 c 
D 2.00 2.833E-3 D 
E 3.05 1.968E-3 E 

F 3.60 2.833E-3 F 
G 4.25 2.991E-3 G 
H 5.05 3.069E-3 H 
I 5.65 3.620E-3 I 
J 6.25 3.856E-3 J 

K 7.00 4.407E-3 K 
L 7.70 4.722E-3 L 
M 8.50 4.801E-3 M 
N 9.35 6.139E-3 N 
0 10.35 7.319E-3 0 

p 11.60 7.791E-3 p 

Q 12.75 8.578E-3 Q 
R 13.85 5.509E-3 R 
s 14.95 3.935E-3 s 
T 16.00 1.889E-3 T 

u 17.10 0 u 
v 18.50 3.935E-4 v 
w 19.45 3.935E-4 w 
X 20.55 2.361E-4 X 
y 21.25 5.509E-4 y 

z z 



380 

Run 8 



Run Number 8 ----

381 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9120E3/1.7637E3 

Distance from Release Site to Rake Location (em) 5 ----
Height of Horizontal Rake (em) 5.85 

s\t VERTICAL 
PL z(cm) G/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0 1.356E-3 A 0 _Q__Q_ 
B 0.95 2.204E-3 B 1.20 
c 1.6 4.577E-3 c 1 . _ _9_5_ _Q__Q_ 
D 2.35 1.034E-2 D 2 55 
E 2.8 1.22 E-2 E 3 OS _Q_Jl 

F 3.25 1.254E-2 F 3 45 
G 3.9 1.678E-2 G 4.10 0 ~0 
H 4.7 2.543E-2 H 4.90 
I 5.3 4.0 E-2 I 5_.40 0 0 
J 5.85 5.221E-2 J 6 00 A ..6.9. F.-4 

K 6.6 4.831E-2 K 6.70 5.472E-3 
L 7.25 9.831E-3 L 7.35 1.939E-2 
M 8.1 1.356E-3 M 8.10 2.236E-2 
N 8.9 5.085E-4 N 8.95 8.131E-3 
0 9.9 5.085E-4 0 9.95_ ~ AO.ZE.-3 
p 11.05 1.017E-3 p 11.10 4.691E-4 
Q 12.4 6.78 E-4 Q 12.35 Jl_Q_ 
R 13.35 3.390E-4 R 13.35 0.0 
s 14.4 1.695E-4 s 14.35 0.0 
T 15.4 T 15 35 _Q_Q_ 

u 16.6 0.0 u 16.50 _Q__Q_ 
v 17.9 v 17.90 0_._0 
w 18.8 0.0 w 18.80 Jl...Jl 
X 19.8 X 19.80 O.Jl 
y 20.25 0.0 y 20.S_O_ _Q__Q_ 
z z _Q__Q_ 



Run Number 8 ----

382 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9120E3/1.7637E3 

Distance from Release Site to Rake Location (em) 10 

Height of Horizontal Rake (em) 7.25 

s\t VERTICAL 
PL z(cm) C/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0 0 A 0 1.564E-4 
B 0.95 0 B 1.20 1.564E-4 
c 1.60 1.695E-4 c 1.95 3 127E-4 
D 2.35 8.475E-4 D 2 55 4 691E-4 
E 2.80 1.356E-3 E 3.05 4.691E-4 

F 3.25 2.034E-3 F 3.45 1.564E-4 
G 3.90 4.746E-3 G 4.10 3.127E-4 
H 4.70 9.153E-3 H 4.90 3 127E-4 
I 5.30 1.322E-2 I 5.40 0 
J 5.85 1.729E-2 J 6.00 3 127E-4 

K 6.60 2.441E-2 K 6.70 7.818E-4 
L 7.25 2.526E-2 L 7.35 5.16 E-3 
M 8.10 7.458E-3 M 8.10 1.876E-2 
N 8.90 0.0 N 8.95 2.220E-2 
0 9.90 0.0 0 9.95 2 064E-2 
p 11.05 0.0 p 11.10 1.282E-2 
Q 12.40 Q 12.35 2.814E-3 
R 13.35 0.0 R 13.35 0 
s 14.40 s 14 35 0 
T 15.40 0.0 T 15 35 0 

u 16.60 u 16.50 0 
v 17.90 0.0 v 17.90 0 
w 18.80 w 18.80 0 
X 19.80 0.0 X 19 80 1 564E-4 
y 20.25 y 20.50 1.564E-4 
z z 
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MARTIN-MARIETTA 

T\"o-Dimensional Hill Tests 

Run Number 8 ----
Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9120E3 

Distance from Release Site to Rake Location (em) 15 

Height of Horizontal Rake (em) ----

s\i VERTICAL 
PL z(cm) C/C0 E 

s\i HORIZONTAL 
PL y(cm) E 

A 0.0 0.0 A 
B 0.95 0.0 B 
c 1.6 3 39 E-4 c 
D 2.35 1 017E-3 D 
E 2.8 1 69SE-3 E 

F 3.25 2.373E-3 F 
G 3.9 4.746E-3 G 
H 4.7 8.814E-3 H 
I 5.3 1.187E-2 I 
J 5.85 1.441E-2 J 

K 6.6 1.695E-2 K 
L 7.25 1.356E-2 L 
M 8.1 1 69SE-3 M 
N 8.9 0.0 N 
0 9.9 0 

p 11.05 0.0 p 

Q 12.4 Q 
R 13.35 0.0 R 
s 14.4 s 
T 15.4 0.0 T 

u 16.6 u 
v 17.9 0.0 v 
w 18.8 w 
X 19.8 0.0 X 
y 20.25 y 
z z 

C/C0 



Run Number 8 ----
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.9120E3/1.7637E3 

Distance from Release Site to Rake Location (em) 19 

Height of Horizontal Rake (em) 7.25 

s\t VERTICAL 
PL z(cm) C/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0 0.0 A 0 0 
B 0.95 0.0 B 1.20 
c 1.6 0.0 c 1.95 1.564E-4 
D 2.35 3.39 E-4 D 2 55 
E 2!'8 8.475E-4 E 3.05 0 

F 3.25 1.526E-3 F 3.45 
G 3.9 2.712E-3 G 4.10 0 
H 4.7 5.594E-3 H 4 90 
I 5.3 7.967E-3 I 5.40 0 
J 5.85 1.051E-2 J 6.00 6.254E-4 

K 6.6 1.254E-2 K 6.70 2.814E-3 
L 7.25 1.39 E-2 L 7.35 7 818E-3 
M 8.1 5.424E-3 M 8.10 1.188E-2 
N 8.9 1.695E-4 N 8.95 1.282E-2 
0 9.9 0.0 0 9.95 1.22 E-2 
p 11.05 p 11.10 7.974E-3 
Q 12~4 0.0 Q 12.35 2.345E-3 
R 13.35 R 13.35 3.127E-4 
s 14.4 0.0 s 14.35 
T 15.4 T 15.35 0 

u 16.6 0.0 u 16.50 
v 17.9 v 17.90 1.564E-4 
w 18.8 0.0 w 18.80 
X 19.8 X 19.80 1.564E-4 
y 20.25 0.0 y 20.50 
z z 



Run Number 8 ----
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.7637E3 

Distance from Release Site to Rake Location (em) 23 

Height of Horizontal Rake (em) ----

s\t VERTICAL 
PL z (em) C/C0 E 

s~ HORIZONTAL 
PL y(cm) C/C0 E 

A 0 2.502E-3 A 
B 0.95 3.283E-3 B 
c 1.6 2.508E-3 c 
D 2.35 3.283E-3 D 
E 2.8 3.127E-3 E 

F 3.25 3.596E-3 F 
G 3.9 3.909E-3 G 
H 4.7 5.629E-3 H 
I 5.3 7.036E-3 I 
J 5.85 8.287E-3 J 

K 6.6 8.6 E-3 K 
L 7.25 1.141E-2 L 
M 8.1 1.329E-2 M 
N 8.9 1.548E-2 N 
0 9.9 1.126E-2 0 

p 11.05 3.283E-3 p 

Q 12.4 2.658E-3 Q 
R 13.35 1.564E-4 R 
s 14.4 1.72 E-3 s 
T 15.4 T 

u 16.6 9.381E-4 u 
v 17.9 v 
w 18.8 0.0 w 
X 19.8 X 
y 20.25 y 
z z 



Run Number 8 ----
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MARTIN-~IARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.7637E3 

Distance from Release Site to Rake Location (em) 28 

Height of Horizontal Rake (em) 12.4 

s VERTICAL \1 
PL z(cm) C/C0 E 

s HORIZONTAL 
\ip 

LE y(cm) C/C0 

A 0 3.75 E-3 A 0 0 
B 0.95 3.75 E-3 B 1.20 
c 1.6 3.44 E-3 c 1.95 3.127E-4 
D 2.35 3.596E-3 D 2.55 
E 2.8 3.283E-3 E 3.05 0 

F 3.25 3.283E-3 F 3.45 
G 3.9 2.658E-3 G 4.10 0 
H 4.7 2.658E-3 H 4.90 
I 5.3 3 44 E-3 I 5.40 4 691E-4 
J 5.85 3.596E-3 J 6.00 3.283E-3 

K 6.6 4.065E-3 K 6.70 5.942E-3 
L 7.25 4.847E-3 L 7.35 8.756E-3 
M 8.1 6.254E-3 M 8.10 8.912E-3 
N 8.9 7.349E-3 N 8.95 8.912E-3 
0 9.9 9.381E-3 0 9.95 8.6 E-3 
p 11.05 1.063E-2 p 11.10 7.818E-3 
Q 12.4 1.392E-2 Q 12.35 3.753E-3 
R 13.35 1.251E-2 R 13 35 1 094E-3 
s 14.4 8.6 E-2 s 14.35 
T 15.4 3.909E-3 T 15.35 4.691E-4 

u 16.6 4.222E-3 u 16.50 
v 17.9 2 2 E-3 v 17.90 4.691E-4 
w 18.8 3.283E-3 w 18.80 
X 19.8 3.283E-3 X 19.80 6.254E-4 
y 20.25 2.971E-3 y 20.50 
z z 
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Run 9 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number _ _.....9 __ 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.7755E3 

Distance from Release Site to Rake Location (em) 5 ----
Height of Horizontal Rake (em) 5.3 

s VERTICAL ~p 
LE z(cm) C/C0 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0 0 A 11.24 7.870E-5 
B 1.20 3.070E-3 B 9.74 7.870E-5 
c 1.95 1.944E-2 c 8 34 
D 2.55 2.141E-2 D 6.84 7.870E-5 
E 3.05 1.527E-2 E 5.84 

F 3.45 1.204E-2 F 4.74 7.870E-5 
G 4.10 9.520E-3 G 4.65 
H 4.90 1.102E-2 H 3.65 
I 5.40 2.558E-2 I 2.65 
J 6.00 1.905E-2 J 1.80 5.509E-4 

K 6.70 2.200E-3 K 1.20 6.060E-3 
L 7.35 3.310E-3 L 0.60 2.322E-2 
M 8.10 M 0 2.133E-2 
N 8.95 N 0.65 4.801E-3 
0 9.95 0 1.35 5.430E-3 
p 11.10 p 1.95 1.141E-2 
Q 12.35 1.573E-4 Q 2.60 1.645E-2 
R 13.35 R 3.40 1.424E-2 
s 14.35 3.935E-4 s 4.40 2.361E-3 
T 15.35 T ~ ttn 3.148E-4 

u 16.50 u 6.25 2.361E-4 
v 17.90 v 7.65 7.870E-5 
w 18.80 7.870E-5 w 9 OS 7.870E-5 
X 19.80 X 10.55 
y 20.50 2.361E-4 y 12 0~ 7.870E-5 
z z 



Run Number 9 

389 

MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.7755E3 

Distance from Release Site to Rake Location (em) 10 

Height of Horizontal Rake (em) 4.9 

s\1 VERTICAL 
PL z(cm) C/C0 E 

s\1 HORIZONTAL 
PL y(cm) C/C0 E 

A 0 A 11.24 0 
B 1.20 2 203E-3 B 9.74 0 
c 1.95 6.296E-3 c 8.34 
D 2.55 9.523E-3 D 6.84 7.870E-5 
E 3.05 1.086E-2 E 5.84 

F 3.45 1.188E-2 F 4.74 7.870E-5 
G 4.10 1.582E-2 G 4.65 
H 4.90 2.054E-2 H 3 65 
I 5.40 2.030E-2 I 2.65 7.870E-4 
J 6.00 1. 440E-2 J 1.80 5.903E-3 

K 6.70 2.361E-3 K 1.20 1.275E-2 
L 7.35 7.870E-5 L 0.60 1.787E-2 
M 8.10 M 0 1.794E-2 
N 8.95 N 0.65 1 149E-2 
0 9.95 0 1 ~~ 3.227E-3 
p 11.10 p 1.95 1.574E-3 
Q 12.35 7.870E-5 Q 2.60 2.125E-3 
R 13.35 R 3.40 7.870E-4 
s 14.35 2.361E-4 s 4.40 3.148E-4 
T 15.35 T 5.40 2.361E-4 

u 16.50 u 6.25 3.148E-4 
v 17.90 v 7.65 
w 18.80 7.870E-5 w 9.05 3.148E-4 
X 19.80 X 10.55 
y 20.50 1.574E-4 y 12.05 3.148E-4 
z z 



Run Number 9 --------
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.7755E3 

Distance from Release Site to Rake Location (em) 15 

Height of Horizontal Rake (em) ----

s\i VERTICAL 
PL z(cm) C/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0 0 A 
B 1.20 1.968E-3 B 
c 1.95 5.194E-3 c 
D 2.55 8.563E-2 D 
E 3.05 1.015E-2 E 

F 3.45 9.759E-3 F 
G 4.10 8.578E-3 G 
H 4.90 5.745E-3 H 
I 5.40 3.384E-3 I 
J 6.00 7.870E-4 J 

K 6.70 K 
L 7.35 L 
M 8 10 M 
N 8.95 N 
0 9.95 0 

p 11.10 p 

Q 12.35 7.870E-5 Q 
R 13.35 R 
s 14.35 s 
T 15.35 T 

u 16.50 7.870E-5 u 
v 17.90 v 
w 18.80 w 
X 19.80 X 
y 20.50 7.870E-5 y 

z z 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 9 
-~--

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.7755E3 

Distance from Release Site to Rake Location (em) 19 _..;;:;.;;.... __ 
Height of Horizontal Rake (em) 3.05 

s\t VERTICAL 
PL z (em) C/C0 E 

s\t HORIZONTAL 
PL y(cm) C/C0 E 

A 0 5.509E-4 A 11.24 
B 1.20 1.810E-3 B 9.74 
c 1.95 6.454E-3 c 8.34 
D 2.55 9.287E-3 D 6.84 
E 3.05 1.039E-2 E 5.84 1.574E-4 

F 3.45 1.015E-2 F 4.74 
G 4.10 9.208E-3 G 4.65 7.870E-5 
H 4.90 6.690E-3 H 3.65 3.148E-4 
I 5.40 3.542E-3 I 2.65 1.495E-3 
J 6.00 1.338E-3 J 1.80 5.745E-3 

K 6.70 K 1.20 7.555E-3 
L 7.35 L 0.60 9.523E-3 
M 8.10 M 0 1.047E-2 
N 8.95 N 0.65 8.578E-3 
0 9.95 0 1 35 3.935E-3 
p 11.10 p 1.95 2.125E-3 
Q 12.35 Q 2.60 2.125E-3 
R 13.35 R 3.40 3.778E-3 
s 14.35 s 4.40 4.879E-3 
T 15.35 T 5.40 4.722E-3 

u 16.50 7.870E-5 u 6.25 2.046E-3 
v 17.90 v 7.65 3.148E-4 
w 18.80 w 9.05 3.148E-4 
X 19.80 X 10.55 
y 20.50 7.870E-5 y 12.05 3.148E-4 
z z 



Run Nwnber 9 _ ___,;.;., __ 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.7755E3 

Distance from Release Site to Rake Location (em) 23 

Height of Horizontal Rake (em) ----

s\t VERTICAL 
PL z(cm) C/C0 E 

s~ HORIZONTAL 
PL y(cm) C/C0 E 

A 0 1.023E-3 A 
B 1.20 1.889E-3 B 
c 1.95 3.148E-3 c 
D 2.55 4.407E-3 D 
E 3.05 5.273E-3 E 

F 3.45 5.981E-3 F 
G 4.10 6.454E-3 G 
H 4.90 7.083E-3 H 
I 5.40 7.555E-3 I 
J 6.00 7.634E-3 J 

K 6.70 6.532E-3 K 
L 7.35 3.620E-3 L 
M 8.10 1 102E-3 M 
N 8.95 1.574E-4 N 
0 9.95 0 

p 11.10 1.574E-4 p 
Q 12.35 7.870E-5 Q 
R 13.35 R 
s 14.35 2.361E-4 s 
T 15.35 T 

u 16.50 1.574E-4 u 
v 17.90 v 
w 18.80 1.574E-4 w 
X 19.80 X 
y 20.50 y 

z z 
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MARTIN-MARIETTA 

Two-Dimensional Hill Tests 

Run Number 9 ----
Source Strength (ppm) 22.56E4 

Calibration Factor (ppm/mvs) 1.7755E3 

Distance from Release Site to Rake Location (em) 28 

Height of Horizontal Rake (em) 8.95 

s~ VERTICAL 
PL z(cm) C/C0 E 

s~ HORIZONTAL 
PL y(cm) C/C0 E 

A 0 3.148E-4 A 11.24 
B 1.20 9.444E-4 B 9.74 
c 1.95 4.722E-4 c 8.34 
D 2.55 7.870E-4 D 6.84 
E 3.05 1.023E-3· E 5.84 7.870E-5 

F 3.45 1.023E-3 F 4.74 7.870E-5 
G 4.10 1.810E-3 G 4.65 2.361E-4 
H 4.90 2.833E-3 H 3.65 4.722E-4 
I 5.40 3.305E-3 I 2.65 1.731E-3 
J 6.00 3.778E-3 J 1.80 2 912E-:; 

K 6.70 4.014E-3 K 1.20 3.778E-3 
L 7.35 4.643E-3 L 0.60 4 g;&F.-3 
M 8.10 5.509E-3 M 0 5.352E-3 
N 8.95 5.667E-3 N 0.65 4.565E-3 
0 9.95 3.384E-3 0 1.35 3.305E-3 
p 11.10 1.338E-3 p 1.95 2.833E-3 
Q 12.35 1.574E-4 Q 2.60 2.912E-3 
R 13.35 7.870E:...5 R 3.40 2.991E-3 
s 14.35 2.361E-4 s 4.40 2.518E-3 
T 15.35 T 5.40 2.046E-3 

u 16.50 7.870E-5 u 6.25 1.338E-3 
v 17.90 v 7.65 3.935E-4 
w 18.80 w 9.05 3.148E-4 
X 19.80 X 10.55 
y 20.50 7.870E-5 y 12.05 3.148E-4 
z z 
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