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ABSTRACT

Wind tunnel tests were conducted simulating the transport of plumes
emitted from the Westvaco Paper 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 fhe 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.



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):

3 (p*u?)
p* 1~ o, 2.1
at ax¥
j
Ju¥* au¥ La
i i 00 _
FTC s {"Jg‘} 2 51859 =
capr | Holofol
ax; T u2 i3
o0
2
Y 9 u*
o 1 o | T 1*)
+{uOLO] axfoxg * 3x} ( it 2.2
and
_ -
BT* , s OT* _ % Vo | a%m*
% 3 * *
at 1 ax; pOCPOvO Louo axkaxk
B 2
e ST u
9 o) [)
+ —gtrul*|+ [ o* . 2.3
ax{ i uoLo, CPO(AT)o

The dependent and independent variables have been made dimensionless
(indicated by an asterisk) by choosing appropriate reference values.

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 = uo/(LOQO)

3) Equal gross Richardson number: Ri = ATogLo/Touo2



4) Equal Reynolds number: Re = uOLO/\)o

5) Equal Prandtl number: Pr = (\)opocpo)/ko

6) Equal Eckert number: Ec = uoz/[Cp (AT)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

2usbS
Re =
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
e e o

s'm s’m r’m

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

respectively, and SF is the scale factor.
For large values of scale factor, as with the Westvaco pulp mill

(SF = 2000), the stack radius cannot be scaled according to equation 2.4



and also satisfy the stack Reynolds number criterion at the sameitime.

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-
tum flux , and the rise varies as x'%, 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
flux, and the rise will vary as x'z/3 (the x'z/3 dependence holds until

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

trajectory in the intermediate, momentum-dominated region is:

1/3
2 = (——s—w) (Rb )2/3 x:1/3 2.5
2 S
B8
where
z' 1is the rise above the stack and

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

R velocity ratio (us/ua)

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

known ''two-thirds law':

3 1/3 1/3 2/3
2! 3 (2.) Xt 2.6
et I |
where ﬁb is the buoyancy length scale defined by
_Fi
Yy = 73
u

a



and Fi is the buoyancy flux given by

. 2
Fi = usbS gy

and where
u, = vertical speed of plume at stack exit
u, = horizontal wind speed at stack top
bS = effective plume radius at stack exit
g = gravitational acceleration
Y = fractional density difference at stack exit
y = PaPs
Pa
P, = ambient air density at stack height
R plume density at stack exit

Equations 2.5 and 2.6 intersect at a distance x'c, where
2

Fr
' = .

x', 2 (R ) Rbg 2.7

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

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

(%)
~bp .
(2b)m SF

we can maintain geometrically scaled plume rise at corresponding distances
in the wind tunnel, and neglect the individual conditions (bs)m = (bs)p/SF,
(R)m = (R)p and (Fr)m = (Fr)p.

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

that the plume rise follows equation 2.6 at scaled distances of interest.



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
ci(t) = owr? j X R(E)dEdt 2.8
0 0
which can be simplified to (see Csnaday, 1973)

o2ty = ow? =z 42 2.9
z z
for short travel times; or,
o (1) = 2w'lt (t-t.); 2.10
z ) 17’ )
for long travel times where
o0
t = JTR(T)d 2.11
o
0
is an integral time scale and
1 > '
tl = J’TR(T)d 2.12
o
0

is the center of gravity of the autocorrelations curve. Hence for geome-

tric similarity at short travel times,

T R
2 - 2 - 2 2
G R R A 2
or,
{ii]m - {iz}p. , 2‘137

For similarity at long travel times



2 2 2
A M U NN
2 - 20 2
SO U I TN N
S T N o Vs N e F L A
) 2 N .2
(121, [eyCe-tp/all L] AL

if it is assumed to < t, to/u==A and t/u = L. Thus the turbulence length

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

if (iz)p = (iz)m or,
Lm Am
-L— = r 2.14
P p

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

ting 2.8 in spectral form or (Snyder, 1972),
2
[ee]

2 _ .22 [sin mnt _ 02,2
o, = W t J’ FL(n) _—Eﬁ?_—] dn = w'"t"I 2.15
0
where
" sin mnt 2
I = J' FL(n) [ mnt ] dn
0
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 > %— the filter function is very
small and for n < I%E- virtual unity.

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

2 2 ,2,2 2.2
L_m ) [oz]m ) [w'™t" 1] ) [L7i 1,
2 2 T — " 2.2
Lp [GZ]p [w,thI]p [L 1Z]
orTr
.2
[1 1]
—z'm _ 4 2.16
[i%1]
z°'p



If [iz]m = [iZ]p the requirement is Im = Ip' For short travel times
the filter function is essentially equal to one; hence, ?m = Ip = 1 and
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

ksu*
(Re)k = 3 > 75.
s
or assuming ks = 30 z,
zou*
ReZ = 3 > 2,5

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



surface roughness factor. Rez at point 50 (see Figure 3-1 for location)
o

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

stability.

The Rossby number Ro 1is a quantity which indicates the effect of

the earth's rotation on the flow field. 1In 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

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

type.



3)

4)

5)
6)

7)

10

= SF where m and p denote model and prototype res-
pectively, SF is the scale factor and Rb is the

buoyancy length scale defined by:

u bzg’Y

,Q, = _.s_.._s_...._
b 3
u
a

Here ug and u, ~are the vertical speed of plume at stack exit
and horizontal wind speed respectively, bs stack diameter, g
acceleration of gravity and 7Yy the fractional density difference

at stack exit.

u*z
0

ReZ > 2.5; ReZ = 5
o o a

Similar geometric dimensions (except stack radius)

Equality of dimensionless boundary conditions
g AT Az
T (Au)2

Equal Richardson number Ri =

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
F in Figure 3-1).

3.2 Scale Models and Wind Tunnel

e 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 cm thick

styrofoam sheets (corresponds to a 26 m 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 cm contour interval steps. The
second phase of construction entailed constructing a wood-ribbed frame.
The frame had wood supports approximately every 30.5 cm which were cut to
conform with the terrain elevation. Next, thin aluminum foil was placed
on the styrofoam model and molded in 30.5 cm 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 cm section was complete. On the surface of the model
0.3 cm gravel was randomly placed to simulate forest vegetation. 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.

e 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) 1lime 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 coolihg 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 50 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.

e 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 cm. 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),

IZRH = ek (Tw - Tg) Nu 3.1
where
I = current through wire
k = heat conductivity of gas
£ = length of wire
T = temperature of wire
Tg = temperature of gas
Nu = Nusselt number
T -T
= F(Re, Pr, Gr —E————g-,(gl)

T
g
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d = diameter of wire

1]

operating resistance of wire
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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 = 0.420'2 + 0.56 Pro'33 Reo's.
Free convection from the wire can be neglected for Re > 0.5 when
GrPr < 1074,
Alternately buoyancy may be neglected when
Gr < Res.
The temperature dependence of the electric resistance of the wire is

assumed to follow the ensuing relation:

Ry = RGI1 +by(T, =T + by(T, - To)z"']

where bi are temperature coefficients. Normally the higher order terms

are neglected and

Rw = Ro[l + b],(TW - To)]
Substituting the appropriate relations yields the following equation:
IZRw n
R - R’ = A+ B(pcu) 3.2
W c
where
R, = resistance of wire at calibration temperature

[
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p. = density of air at calibration temperature
©omk 0.2
A = 0.42(Pr)
b.R
1o
mlk
f 0.33(d} 0.5
B - g 0-570) ) °-°.

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 of equation 3.2 or

IZRw 1/n
T |[RoTR, A
u = 2| ¥ 2 3.3
T B
c
where
Ta = the measured ambient temperature
Ra = the measured wire resistance at ambient temperature.

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.

e 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 cm, 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/Nz:ui
i=1

N
2 1 - 2
u' = "‘N_“l z (ui - u)
i=1

where N is the number of velocities considered (typically a 15-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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were used 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 conductedVin 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 estabiished over a flat tunnel floor and measurements of velocity
and temperature were madg 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



23

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 m-
long test section. Mean wind speeds attainable range from approximately
0.1 m/sec to 2 m/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/cm. 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-

ments with a profile zg(x) given by:

zg = hexp - (;ﬁ;) .
whefe 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 cm. 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 cm 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 cm/sec to 21 cm/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 xé (8 ¢cm or 14 cm), and
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 xé. The same stack exit conditions, except for height, were
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 », where the lowest F, was the smallest value attain-

h
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 F1 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 cm 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 fest 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 Fh = 3.47 case were established by placing a honey-
comb (2 ft x 2 ft x 1% in. with 4% in. diameter holes) mesh in the tunnel
cross-section about 10 cm upwind of the stack. For Fo= 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

h F is less than %

the tunnel when the tunnel Froude number, FH =g Fn
2
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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 cm/sec at z = 6 cm) that was about 25
percent greater than the mean speed within the range 0 < x <6 cm. (The
average speed over the whole profile was 8.9 cm/sec.)

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

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

h
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 FH was less than %n 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 cm/sec down to 2 cm/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 5-1 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 temperatﬁre 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 cm to 50 cm) 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 50, z = 9 cm) and simultaneously
measured by a Datametrics flowmeter just ahead of the model, at a height
of about 65 cm. 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. 1In the tables 2z 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

a1 !
i(%) = 3— x 100. 5.1

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 - The Richardson number is defined by

L
Ri(z) g _19z1 5.2
T 2
du
Bz)
or put in finite different form
(2
Ri(z) = & —BZ_ >3
T 2
Au
Az
In the wind tunnel Ri(z) 1is computed using Equation 5.3, where
Az = z, - 24 where z, and z, are the top and bottom points where the

velocity and temperature are measured in adjacent layers, AT is the tem-
perature difference between the level Az, Au is the speed difference
between the level Az and T is the average temperature over Az.

To determine which height the value of Ri(z) corresponds, the
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matching height is computed. The matching height, Z 0 is defined as

. Ju Au . .
that point where Sz ~ Az Aassuming a log-linear velocity profile (i.e.
b *
%%- = 5%- ). Equating the difference and partial derivatives gives
2, - =)
z =z, = T
n ;z
1

Hence all Ri values computed between subsequent layers z, and z,
correspond to the height z,-

The measured speeds at the reference location were within 15% of
the design speed (33 cm/sec). The free stream speed, measured about 65
cm above the model, was checked for uniformity among the different
measurément 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 S0, 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 cm)
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 0ld 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 tésts. 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 cm (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 5-8. Table B.3 contains the sampling locations along Highway 135.
These locations are shown in Figure 5-8. 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 5-8. Tables B.5 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.1.
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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.1l, 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 (DO) and the prototype dilu-
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) = model dilution factor (fourth column in Appendix B-2)

m
C = tracer gas concentration [(1 - 1BG)CF]i

Co = tracer gas source strength in ppm

1 = integrated value of sample for tracer i (Raw Data)
lag integrated value of background sample

CFi = calibration factor for tracer i .

The calibration factor was obtained by introducing a known quantity, C_,
of propane in the HPGC and recording the integrated value, s in pv-s.

The CFi value for propane is then

C, (ppm)
CF [ e —
p 1, (uv-s)
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For the other tracers, the calibration factor was obtained by multiplying

by the ratio of molecular weights as follows:

m
CF, = CF_*-2
i p m.
i
where
mp = molecular weight of propane (44 g)
m. = 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

Curhi ur hs
K = TV = Dm v 5.2
o m m

Equation 5.2 shows the form that the data in column three of Appendix B-2
are presented. Here V 1is the volume flow of pollutant at stack exit
and u and hr are reference velocity and height.

The prototype dilution, Dp’ factor (fifth column in Appendix B-2)

is then defined

\i
D = K
rrilp

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 is S, (stable),
stack configuration 0, (October, 1975 case), sample type is E (elevated)
and the concentration measurements are obtained along line F (see Figure
5-8). The elevated sampling rake is centered at the intersection of line

F and line 0 also as shown in Figure 5-8. Now turn to Table B.16. 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.



38

6. EXPERIMENTAL 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 mixtufe
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 cm or 3 cm), three different meteorological conditions
(Fh = 1.31 or 3.47 or ») 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 F, = 1.31, 3.47 and « where the lowest Fh was the smallest value

h

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 cm to 28 cm)
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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 cm. 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
8 or 14 cm, 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 «, 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 p.
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/Co where
C is the measured helium concentration and Co is the helium source

strength at stack exit.
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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.



45

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.
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Figure 4-1.

Two Views of the Stratified Wind Tunnel
That was used for the Generic Tests.

b)
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Figure 4-2. The Gaussian-Shaped Ridge used in the
Stratified Wind Tunnel.



Figure 4-3.
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b)

Two Views of the Model Stacks used in
the Stratified Wind Tunnel (Notice the

washer type trip at the bottom of each
stack).



Figure 4-4,.
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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.



Figure 5-1.
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Plume Visualization of Beiler 25 for
Neutral Condition - October 22, 1975
Test, a) side view b) top view.

a)

b)



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

b)



Figure 5-3.
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Plume Visualization of Tall Stack for
Neutral Condition - April 1, 1976 Test,
a) side view, b) top view.

b)



Figure 5-4.

64

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

b)



Figure 5-5.
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a)

b)

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.



Figure 5-6.
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Plume Visualization of Boiler 24 for
Unstable Condition - October 22, 1975
Test, a) side view, b) top view.

a)

b)



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



Figure 5-8.
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Run: 2

Figure 6-1.
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Visualization of Plume for F, = 1.33 from
Wind Tunnel Simulation of Buoyant Plume in
Flow Over a Two-Dimensional Gaussian Hill

for Run 1 -~ hS =1 cm and Run 2 -- hS = 3 cm.



Run

s 5

Figure 6-2.
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Plume Visualization for F,, = 3.47 from

Wind Tunnel Simulation of Buoyant Plume in
Flow Over a Two-Dimensional Gaussian Hill

for Run 4 -- hs =1 cmand Run 5 -- hS = 3 cm.



Run: 6
Run: 7
Figure 6-3.
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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 cm, x' ridge = 50 cm)

and Run 7 (Fh = o, hs = lcm, x' ridge = 19 cm).



Run:

Figure 6-4,
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Plume Visualization for F, = « from Wind
Tunnel Simulation of Buoyant Plume in Flow
Over a Two-Dimensional Gaussian Hill for
Run 8 -- hs= 3cm and Run 9 -- hs =1 cm.
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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 Y Rem u. Vim Rm Fr
October April cm/sec cc/min
1975 1976 ‘
1 R2 0.127 260 67.9 1137 2.06 7.6
3 B24 0.620 360 144 .8 1070 4,40 13.2
4 B25 0.390 330 65.9 1958 2.00 5.3
6 LK 0.210 123 45.5 337 1.40 7.1
11 R3 0.270 230 45.3 1346 1.37 4,4
12 TS 0.270 330 54.6 2332 1.70 4.9
13 LK 0.210 70 43.4 158 1.30 8.1
R2 = Recovery Unit 2
R3 = Recovery Unit 3
B24 = Boiler 24
B25 = Boiler 25
TS = Tall Stack
LK = Lime Kiln

v



Table 2.2.

Model and Prototype Source Conditions for Westvaco
Paper Mill Tests.

Unit Number S . Model Prototype
ot AoT ource Height Radius Conc. @ 1Tracer Gas  Height Radius  Conc. €
' Pr. {(m) {m) Stack {m) {m) Stack
(ppm) (ppm)
x10~
1 R2 0.030 0.0030 7.3 methane 61 AR 150
3 B24 0.026 0.0020 13.8 ethane 52 1 1087
4 B25 0.032  0.0037 5.0 propane 64 .5 1820
6 LK 0.014 0.0019 3.8 buthane 28 .9 150
11 R3 0.034 0.0038 7.3 methane 68 .6 150
i2 TS 0.092 0.0050 5.0 ethane 183 .5 1417
13 LK 0.014 0.0014 3.8 propane 28 .9 150
*R2 = Recovery Unit 2 **Equivalent diameter of single stack that would maintain
R3 = Recovery Unit 3 exit velocity of actual multiple stacks of prototype.
B24 = Boiler 24
B25 = Boiler 25
TS = Tall Stack
LX = Lime Kiln

SL



76

Table 3.1. Photo Key for Westvaco Paper Mill Tests
{Photo
Run #) (Actual)
TITLE RUN# SOURCE STACK SERIES COND.
1 1 6 L.X. 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.
5A 6 1, 2, 6 R3, T.S., L.K. Apr. St.
5 6 L.X. Oct. St.
5 4 B25 Oct. St.
5 1, 3, 4 R2, B24, B25 Oct. St.
8A 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

1
Test Fh g%' R Fr hs * ridge “n
(OC/cm) (cm) (cm) (cm/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 0 0 5.9 12.6 1 19 12.4
8 © 0 5.9 12.6 3 19 12.4
9 © 0 3.5 12.6 1 19 21.0
Notes:
1) Vertical concentration profiles at
x' =5, 10, 15, 19, 23, 28 cm for x'ridge = 19 cm
x' =5, 20, 41, 46, 50, 54 cm for x'ridge = 50 ¢cm

2) Horizontal concentrations profiles through centerline at
5, 10, 19, 28 cm for x! 19 cm

'
x ridge

5, 20, 46, 54 cm for x! 50 cm

x! .
ridge

3) Vertical profiles of velocity at same distances as in 1) and
also at x' = 0
4) Stack radius = 0.159 cm; vy = 0.218
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APPENDIX A

TABULATION OF VELOCITY AND TEMPERATURE

MEASUREMENTS



Approach Flow :

78A

Neutral Atmosphere

z u Urms i Zm
cm m/s m/s % cm
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 Yoms i Zm
cm m/s m/s % cm

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 Wnms i Zm
cm- m/s m/s % cm

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




Approach Flow :
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Unstable Atmosphere

. u Uons i T Ri m
vm m/s m/s % °k cm
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 Urms i T Ri “n
cm m/s m/s % °k cm
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
z u Yrms T Ri Zm
cm m/s m/s % °k cm
1.00 0.36 0.13 36.45 297.
-2.68 1.37
1.81 0.35 0.14 40.40 296.
-0.05 3.12
4.95 0.58 0.18 31.65 294,
-0.17 5.81
6.76 0.52 0.19 35.54 293.
-0.08 8.15
9.71 0.60 0.15 24.45 292,
-0.11 11.91
14.41 0.72 0.11 15.67 291.
0.00 14.38
14.36 0.76 0.12 16.42 291.
0.00 16.97
19.88 0.83 0.12 14.30 291.
-0.10 23.76
28.12 0.95 0.06 6.48 291,
0.00 39.25
53.00 0.96 0.02 2,01 291,
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Point E : Unstable Atmosphere
z u Uns i T Ri Zm

cm m/s m/s % %k cm
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

0.00 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




Approach Flow :
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Stable Atmosphere

z u Uois i T Ri m
cm m/s m/s % °k cm
1.00 0.18 0.01 4.26 296.
0.16 1.32
1.70 0.24 0.01 3.85 299.
0.08 2.94
4.66 0.60 0.02 2.92 310.
0.10 5.65
6.76 0.76 0.02 3.18 314.
0.08 8.17
9.76 0.89 0.02 2.49 316.
0.23 12.00
14.57 0.97 0.03 2.59 317.
0.55 17.26
20.26 1.01 0.03 3.22 317.
0.48 22.64
25.20 1.05 0.03 3.32 318.
0.37 36.19
50.00 1.37 0.03 2.20 323.
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Point 50 : Stable Atmosphere

z u urms i Ri Zm
cm m/s m/s % °k cm
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 wo i T Ri Zm
cm m/s m/s % °x cm
1.00 0.15 0.03 21.31 301.
0.26 1.32
1.71 0.18 0.04 21.98 302.
0.10 2.97
4.73 0.30 0.06 21.56 303.
0.52 5.68
6.74 0.35 0.06 18.07 305,
0.08 8.19
9.83 0.54 0.07 13.04 308.
0.21 12,11
14,71 0.71 0.06 8.83 212,
0.14 17.10
19.74 0.88 0.07 7.63 315.
0.16 24,41
29.77 1.08 0.04 3.52 317.
0.27 30.86
31.97 1.13 0.04 3.32 318.
0.43 42.87
56.00 1.42 0.02 1.08 323,
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Point E : Stable Atmosphere

u
ms
cm m/s m/s

o®
-~

cm

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.1
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 5-8):

-surface samples are coded with two letters

eg. K

N\
\—1lateral position (y) on line
line

-elevated samples are coded with a number and a letter

eg. 2P

\\\~—-point on elevated sample rake
‘——1evel 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

L oOoNAU AN

[
[e=d

cocooococacoccunnunnunnnnunnZzZzzZzZzzZzZzZzz2Z2nnnocazz

PP rrO00000PPPPPrO00000PPP2PPrO00000P»P0»0P»0

mmmmmmmmmmmmmmmmmmmmmetmmmmmm e nnnn

Mmoo OrETmmoArmmoQrmmoOrmmo N

QOO0 TWUYUOOOOOOO0OO0OOOO0OOOUTWOOOLOoTUWTWOOL

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

STACK CONFIGURATION: O = 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

Sﬁf;éE XM(cm) YM(cm) XP (m) YP(m)
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 boilerhouse



X Model (cm)

X Proto (m)

Position
Y Model (cm)

Y Proto (m)

Position
Y Model (cm)

Y Proto (m)

Position
Y Model (cm)

Y Proto (m)

LINE A

13

260

45.0

900

17.5

351

S

-9.9

-198

LINE B

17

340

41.9

838

14.5

290

T

-13.0

-259

SAMPLE GRID LOCATIONS
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Table B.4

X COORDINATES OF SAMPLE LOCATIONS*

LINE C

20.75

415

Y COORDINATES OF SURFACE SAMPLE LOCATIONS*

LINE D

30

600

LINE E

45

900

LINE F LINEL
60 125
1200 2500

38.9

777

11.4

229

-16.0

-320

35.8

716

8.4

168

\'

-19.0

-381

* QOrigin is at East Corner of Boilerhouse

32.8

655

5.34

107

W

-22.1

-442

F G
29.7 26.7
594 533
0 P
2.29 -0.76
45.8  -15.
X Y
-25.1 -28.2
-503 -564

23.6

472

Q
-3.81

-76.2

-31.2

-625

21.0

412

R
-6.86

-137
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Table B.5

Y=7 CONRDTJATES FOR VERTICAL SAMPLFR CENTERFD AT POINT M ON LINE C

SAM  YM(CM) ZM(CM) YP(M) ZP (M)
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SaM Y (CH)
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Table B.6

Y=7 COORDINATES FUR VERTICAL SAMPLER CENTERED AT POINT O ON LINE C

ZP (M)

YMICM) ZM(CM) YP (M)

SAM

YRP(M) 7P (M)
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Table B.7

CENTERED AT PJOINT P ON LINE C

Y=7 COORDINATES FUR VERTICAL SAMPLER
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Table B.8

Y=7 COOKDIAATES FUR VERTICAL SAMPLER CENTERED AT POINT O ON LINE €
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YP (M)
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YR (1)
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Table B.11
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Table B.13
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Y=7 COORDInNOBTES FOR VERTICAL SAMPLFR CFNTERED AT POYNT O ON LINE F

ZP (M)

ZM(CHM) YP (M)

YM(CM)

SamMm

ZP (M)

IN(CM)Y YP (M)

SAM YM(OM)

e 6 8 8 0 6.

COOOM 4T OURDVNND LOVOO SIS S HNNANANNNNC IV OCOCSTSE IO L ONNOT L OE $
665 000 .0 0000608600606 060060600 060060606 060606060 8606060006806 s00e0oesss
st et oot (T V1D D oot vttt e s (0 F U TN O MM (N F F F <P 4100 G PN QUMD D et =i 8D DD P I
SLLINDNOOACP P rionid F T FOCNCOR LSS I IINNOLCICOONNIST S NN OCOT S
OO OOCOL OO OOONII PN P T OLXLTXXRLOVOCOXCOTTPOTIOIPCROOOD

Lalonl

C st YU ot (et [T O e OHS et YO8 et (7S L ot ) O ok (VI et 3 D e Y LD et WY e (NI O ot (3 L7t (7} O it (N LNt (D O ot (7 Yot ()
® S 0 5 8 0 6.0 0 O O O 5 S O6 0t O T PSS S S OGNS O8O T B BB OSSNSO O
et O D et ot O ot 0ot G O it 0 et ot 30 0 et 35 ot 1ot 3 O et O et it T3 C5 et D ot 0 oo et 3 (0 et € g g 0 L0 g 0 0ot 1ot O 0 0o O
OO P (NS N NSOV S U S (VOO P O OGS NN S OO - U DU S U N TS DU U M-I N D=
Ll ] - L] - ] — ] — ] -t ] [ond t ~—t !

WD T TN OO L LMMMNIOC SN I I ettt et ot et F OO PN T D N OO T MM Pt
SOOI MOINN G Vrtet md o F 3 OO0 NN NIN O XD IR e O O NN NNIND U0 OM™M

® 0 0 006 08 5060 600000006858 00 E0PEEONEEIEEOIEOELIIOEBSOEEOTILE
M M%577778899992222222233444466777788999922

N NNINM M
MEONIMOMNMEIMMMNIST T T II T I SIS IS I II T I ION

B4
M MNM NI

DOVNNONONDIONNALDONDONNONSONN OCNDSONNONONODONNENS SNNDODNOCONNO N
~NCNCI TSN NO~N TS NN O NSO~ DNNCNHS~MNONN S~MACINNC~NC NN
9 8 & 5 ¢ ¢ & 0 6 0 % S S E B O OB NS B S OSSO B seNS S NSNS
AL Vot oot ) ok ()t AL 1Y) s st () gt ) () ikt s () smeed L) {7) st 1o (V) vt D 17 et o (V) et (7} gk AL} () it £t (7} st 1 (7} 5k 1ot () st \L) (1) et ok (¥} ek
1 t ¢ ] ] t i ]
TOCLWLULET =Y _JE
atiastantoat solaatant o TeolaaTasl o8]

3N

o CAZAV=T2 S X>NAT
s Seri ot st asiant bl sl ont antentont o

COTIMMSS I EILIVNVNOLSSSOTDILL DAL NVNOOOCS OIS ¢ ILTNVNNDD
O..."... ® 0 & 0 & & & & 0 & 40 S B S S OGP SO S eSS E SO e e
PP TRPPIPIh Py COLLAmN NN N SN S SMMT LA TE S ORO NS OO
ST E T D D DL L Ara ™ A7 1.0 D %7 2 70 PO T (R € ! D Ttk 7100 1D & T ROE
NN AN AN N NANNM M O MMM mME M 4 3 ¢ & ¢ 3 4 3 33 ¢ 2 9 DD DO D DINNO O

e A it Tp N ot DL ot 17, Tt (L 0t D st S od LT ot (70 et TV o (VY 3 s (V1 o (7 O oot () 1 Yeed O st (UL et (1)
*® 8 8 ¢ 6 ¢ 6 & 5 68 0 ¥ O L S S B0 O 8O S e e SN e e S E S S E SN A LSS NN s
et et T T e Kt € et el D e 2 et ek L2 L et D et et € s et 5 e e £ 0 et €0 e 2 ek 1l U5 L e G et o € et (5 et ey 5 G e 50
O OU O ™ U AU OO SO - OO RS (N UM IS U U O U DVOU S UM S AU N DN I (U O
Lol ' — ' [ond ' s t -t 1 -~ i -t ! — ]

N LT TSNS S e T LSS TOOCITNNNO LN MO CSPIS I Pt & ot ottt { ]
[ antanta Sl agTag ool g W 4 U o W4 VT 011 0%+ 4> S+ Wi af el ol s Toal e ST o0 TN i« 02 s 2 (oo ALY AT SRS A6 JEC - JEE S0 S e Shn oo alte o A UL AT o1 037 17 ghanilan)

® % 0 & 6 5 8 9 0 0 5 B S S W S 8 S 0 ST IR O S OSSN E Ve NS SE O QPN s
ettt e (VAN NI G LT UYL LCIELCTL R OO T rdmmtrd et et LI G T LONCCS OO I T ONRN
e L e LR e et e Lk e T T L o] ¢ W A W UEo W o Ua Ve Vs W o W4 NE S 3 o T S W UL 4N T W WE N VAN o RT A VT W o ¥ s
TECANLNINTONNISANTS ONNEINSOSNANNLINS EANE NS LN NS NN T EANINC N
—~ T S S SO T S TS LT SN T SN SN T N TS St SN~ LTSN D
.O....'.....‘I'Q.Q...........’l.‘..‘.‘..........‘...
N ) e v Y, ok (0} el [ (Y ek gt () pomd L {7} ind ot OF; gt [ (7 § oot gt [Ty et L D0 g ot (€} o £ S ot L () et gt (V) gk L (Y] g g £} ot

] § ] ]

' '

CTOC2URS T U2 XU T 3 %WONT T

‘l}1111111111111]1111!11112?

?C



107

Table B.17
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APPENDIX B-2

Tabulation of Concentration Measurements



112

YEITYACH PAPER NILL

Uny

R

- .

i

FOR RYUH:
SCRLE:

DaTa

CONCEHTRATION

2090

HGTH

3

1
1.

i

%

"~
3

UHET

HODEL

e et CILOLU L LY L D LU L Bl LG L LU I LU LY WD WLULL VIS INIL W Wi o WO ALV LU LULOLY WD LUV IVLG LY

g Cre

S WROMmO -
NI I O
. e/ SRR EEAEE * 5 =+
DM
et

f\“i

-~ .(ﬁ

[ 953t ullere JERNSY

Wl (202

L3 S XNCS 1300 22 0

TN L Yo et ok S 13

oo Eiir R XTEREY B vt of

LIRS LR enling 3 Lo of 9
For nend SR LD O v LAY

A7

EXG

a3 R 2N B TV S8
e EAERE v seic
roafaltet b3 20 Ll
QILIAHTIE v o
QOO LY
[ poiek U 1 of Lo pr-as o T
A S S8 e T LRT B 1R
po v 2R 4§ SX P Py Y«

fad WL IO GOE Rt N DD R T P T RN 0 o W  a wr D I WD o s g o e e g U e D
AT GO OO OO COCOOCCOORO OO0 OO0 OOTOOOOO0
o 2% eon Y« J-SUNE SN S U SN ST B S S | [ T T RS SR T U S R S-S SN A A S A T 2N N N T T S A T S S N A S T T DS S-S R T S A
wilstulniuivle
28 Sowe fore 304 ZF T EOV OIS O A (17 WD SR O D SN A et DU A LIV D DL v Pe S P D O el S I L U D 1D AD LI I L) (A0 A vt o A
S TRLIL W I e P i O LI T P DTN eS0T DN BRI T D O DN W RN W M0N0 N M S - DD
L3 et PADC WD Al et P I E3 0 LT i ot ST ot U ot ot MY it DY LTSS PR VT R N 2 N ot S8 (U TC i AT P SO SN AR BT D0 e (USSP IV
D T T T I T
[~ o)

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

3 o M T H ISP M S M ST MMM I MM IO MM I Y 3 1 MO O I G S e T P T M T
09§IVQOARKYUOOOAUDOﬁARv00mKUONWWWOKW%%%JZWW%@J~OWmJKwWWOWJKWGQGJZWNQO‘
H N S I T B S B | it : i H [ I
ﬂ..mwv.urm.“.% m .m:. z.fwxv... AR LU A LA LA I AT LU LU AT AS R AT LA A AR L R SRR R LA A A LA AN IR RAT AAT LAY AR LAD AAE L A LI ALY
- A, P OO T 1w0..8r¢0.ul Fow e g 20 O .43.4..83556.03 PARDZIINIMN 0O M T ONMND LM I D N0
e LI P O DG Y e o NN L I S D T P et BIC AR P P T N i DO I IO O I e S IS C OIS O O O
DS FRRNNRTL P <+ Ees DAt E R DRI R S e N L fu!..n:u.ll' A ITT S OO NI e P e PRI IS TN ST ot ek 175 el i 42 I3 el ol 173 008 e T et VR S A I e

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

“o'\ ....... Ce e«

mmm& P2 00wt ogonf vl ol yond aond P08 S At et et vl sent SN] ol D9 0] et et vt O ot vt ?1!&11&&1112 T DS T oved O {3 LD et T LD and et (N1 vk s wwel vl ot 2
WSO OOOOOSO DO OO OQOC OOV OO OO OO OOOOODOOOOROOCO00
P R I I S T RS T T T S T RN S U N S S NN N N O JN TN T T A TN TN TN TN T SN A B RN I SO R A A R
P S ra DAL L i b W Ll bttt B B R LG A L G L B B S I IS L L U D L LR S LA LA B2 EAT LA DA LU0 4AD BRE SR BN BAS L 103 WU LA LA A I RS AN B
LUl 0N e O et P 3T TN OB MNP ITSSITT 0 MIC N G IE IS MG P B O O S U S SN 2S00
1 I P ek i PP G A2 T MO MO GO TOINDT O WNMAMD A ONY) W R =T MmO A SN OIS~ D
LG CUAD vt it D vt et et A DN DU P Dy KL SO U N (0 P ok P vl WD DR UT IO {0 W P g DU ot X vt et T ol el et U o oand VS D SO U S e e
b T T

—o ey

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

”

£ AD W L N 1) o (N (O N BN ND DD O U D I NI I N N O

B Y IS T T T
TR LG M P S P S e S SRS e NG RN IO IR S e M O IG NI UL I T ek S S IR NG OO
TG | i P U st S P e T i PO S et W L O DO O I OO I O O 4P O vt oot T L LE P\ T G 20 v O D IV S o P03
gt MU Doz lely

LS K ek vt £ T et P N OO TR CV IR LD 20 O L8O

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

[ ¥ nad -t o eg L arad vt b tatheak irTat R Fot E 0 Feriiiv e e iv-~-
~

=
(]
(o d
(2 :
= P AN OOR I DA M EZOLEVM W E RO SN (Iri Xl IO SN2 MO0
3 XA ECTEITATE LW DEIOOGLOLINS DSy Gl O G ey D WU U My L I L8 WA MU L0 M W L W ML A L
L]

3



2050

i

- oo

]

UH:

T,
s

113
HILL STUDY
DATR FONR

YEITVACH PAPER
CNCERTRATICH

e
.

{

i

3

UHET

ad el Ll p]
fr e SR e En R En )
pod =< S0 BN I B
e O LW LU LY
T b e 23 2% 08 vt
fadee I E o ¥ s

-4 Ry
DT
OO L
e b 3525405 101 LY
e B R £ Tt T ]

wed LI o Ty
S L et I ot 2 et
<
~d
.“ v
RN
o R DN
el 3ot Lne
{0 2
AT LS O et (N et
W OO OO
Aol I A |
e QTN DN L
CrIURL e VIS
FLOLMOOw
RIS LI  e
CICILE .o .
jreag B3l

~

LA OO e

x4 FL I
T e L2 1 g g 0
B Y LO]
Ox 5T e

:

e
ot
=
w
(2]
[
& LY W o Y
B L= L
o
'



§

UH:

.
..

LL 8TUDY
FOR R

2ATA

HESTYVaC) PabeR HI
] 114
CONCEHTRATICH

e oee

2000

*
<.

on

L

L

&

t

s

LEHGTH

-,

-

UHET &

.

oLt
LIRS

<

<r Cr

VOWmOO

Ehatise INed

g O TR

34

O N
Dt e
3™
WU
MO~
S A O
[FTRNER CUL 710N B RN -
o oLl SO
3 MNODNN BN
E v IO
~
L]
)E Ca
o Ll
S W
o xR
e AN
. o AL Lo
LI ~ X
JAE S g & e (&)
IR v
R St P

W By~ 03T

LU ~INX

S A

(S22
ORI dout
-d T3 L S0 AT e
LT i e Ul e 1A
g b Rin I XL e 344 2 4

w

L NN G O N DN T g g IO T NNINT T T MT TN Nt MMt g ingn
N OO COETOOOOCOCOTO OO CO T OD
juag <o X< N A A A T T T A A T T T T T T T S RN T NN N N T N T TV JN SRS AN SR T T N N SN A S N S N R A A
e b ALY LG UL GG LI Iyl WL u st iyl iviyiviy Wwilvvivivivivivivivivivly W Lulu LG vty wtvisiviy
it e e QO TU N WU GO LT I D I'e OO WIS 0D vt U 0T 2 v B I GRIN O D MU O I v D WO CEHM I I QLI Pe O T v
PG T P BT e T DS D O D D et AT e R T e D RO DO S TOMIDNNO CR STt M NN O00
(e TMNADTS i MO U ISP P i (N 2 g O WU IS MG B S N B NI DS U A le M {0 et i R T S It N
n.u“«\tp»lr .....................................................
o.

by W OIS R e T I MMM MMM S SIS M T T MMMV o e e S RIS I IS T
SANDIVTSTVCOOVTVOC QOT LI OCOCOOTCOOOOOOCOO0OOCCOOTO0OTCTOOODOOCOO0
Lead 22X 0N TN NN URLUNE N LT S S NN N S O N T S U A U T T S T N N U U N T T N U N NN A N N L UG U U U N SO N U N I
S fore RO LS LT RS LA LA AR IS LIRS LS LT A0 ORI L IR 000 1t R LT A A2 A0 SR L AT RS B LR LA AN AT LR A0t R A A LU S LU AR AU R O R R L e e
THINDI T OMNOTNOTFN O GO IN M R PO RN ONIN T ONOHNG DN NP ORI T O e
cd LI R O IS WS 0NN DO N T N N IE I R US I0 e et B et et Sl o P S P O g QS PIP PL D S IO R 0N
LU s PG LT AT v 1N et R U O S DI N M s R R IR AT RS N e TN I DSOS N I M T NSO WL

O

«d

o~

ILAN

CACI s

P et S

{0 ST

SO KT LA SN T et vt o ot ot O D0 O O3 vl QN e vant e vond vt o vt 08 08 C0F ot T8 0N O ek ol vt S D et vt O DT O 08 Ot vt okt 33 o0 O vt ool o et O OV
e g etk el e PutelalatafeRelado =T - TatelnTalaaT e lalaPaloXualalotelalafolalaleleleRalaXadnlelaatols Lulelalelalsel
g oo S S N N N T T T T A T R RO U NN S S N TN SN SN AN N NN SN SN N NN BN S L BC N 2N NN SN S N BN BN I AN O N N BN NN B T R B |
P ARG LI DI LI LI L L L B L a B DI B B S L2 U i WA W Wy LA W s Bdls L W Wi L2 b sl s b i wd L e
SN I A T e A N O M B N O N NN N A TR R BN T A DT N TONBEP IS N S~ O
LM OINE T ENCINS N MM AN D TSR NMAUNTIN-NOMINNON OO T OQ T T <= NMIMOC O
TR IS = O e TVAS WY e M RS MIN S YIS P D Pl o AS DS v B et v I WAL P AR T P (LTS R ot vt L0 i SO T e O T
n—cc ......................................... R T S S P

A 2 ]

~
CO LS vt et TR AD U U O YO0 D I8 SO LT I UM ywd vt 4 1o 170 P e 1] O 000 =0 479000 38 QO QD e D P 00 e 0N OO 2 B I 10 W 1o W S EN v (N vt
L T T S T T T
B NN OTUME Tk O Ol OO TN MO T AN GO TN P RSO NS 2 OIS S
i UMY RO MM O MO M QG NI M OISR I MO ITO O3S MM

m«.nvw.u - - - O T O - =i Ralird'ed el Rl Lo
s
a
=)
et
[
X R DO AN MO MO IO T 1 N O T T O XM M3 MBI WS O 0. 0L b~ D 200
M..w Lo s A e L oLk alle A8 L BN L i A B T RN T o T e R s VR R AR e IS DT AT S TR T AT STATA T SYATE ]S TR T You Viut Phic Foal Pk P PraTcY dulfons Faicy ']
L]



115

STUDLY

3 PAPER MILL

s
Rl

FEITV4C

H

sCalE:

2ATA FOR RUN:

COMCERTRATICY

2900

H

MG T

LE

3

UNIT 4

Al VIS e MG I e Mg i3 DI T NN NN T e e
AT OO OGO OO0 OOCOCCON
o o<F~ -4 T A N A T T T A S R S A A A 2 A A T SO S SR SN S-S SN N S R A S ]
[ oadand = RIS RERAUI KFRENTRVE R RTSCURETRRIPRTESAREIN LNRXVE CEF REFENTRVE ST RUFETT RVE KU €7 K75 $51 S35 CTFREY KVY R Y]
L2 o oo 307 N LB et SOV LS 1T 2N O 2 R 17 QD O3 X0 e U v T A0S S0 ) e O T e (W
DL NITONN T WO TOCN MMM O wm D0 NSO T
DO N PR e e ST i o e Mo o TN NN T o T T I e
P T T T

0

x WIS MMM M e e W UGN S W TS T T e MM
DEAODODOODVOROCOOLOIOCTOCCTOCODOOTODTOCTD
[akorZ~~28 S S U N N R N D O T T R U U N U U N SN N S T S S BN AR N AN
e e QI RILU L L LSS L R LA AR A ks e L LA IR IS LA LA e QR L ARSI L I gt e e
DT ENOT LI T NI O DD NN GO O MO
WETLINIE N W O O W T M S 0 N E I P I TS I N O S WSS O e e O DU
Eaad SN o o R K a g o B e R s QX R Tt o e T i e o B 305 i T 313 U R o2 SYRRNRAY
F o S T S O L+ e s s 4 e &« " ® & 8 2 &+ a4 e s+ & 4 * & o 4 + s e a

»
-

< ~

TETX

i R LAV

Tl 3ol Yo

B

ST TR IO ot ot 3 D O vt €0 LD ot o ot 107 O DU v 00 ant ol ot oyl 050 002 200 OV 0N T 10 vt ot st ot
WSO OoOOOCOCOOOO OO OO
Q! § 1 i+ 4 i+t e
o T et B L A 505 00 A LT 003 A (o 2T BaE 2aT L B AT A LA TAT LA B2 A s L B B T B RO B R RS TS
SHIBEL I DAL i TO NS Y 8C M T G T N e PN SO P v e IS et = AD U  IN OUND
FORL-SOCIMDIIFTCBN MRS EG QTR NOERY OTCENMONS
RTINS DO IV 0T enl vt w D W R SN I ot 3 D A T N P B D e SIS LU WS U P i N
Lo o T i T T T S,
poak & 1

~
L P U o vt W QTS o e O W QU L et S D BB O IS QU U DU U O 0 v
LA o« % o 0 4 e e s e e e e e et e e e e e e e e e e
BN T OGN ML ORI N SN P e PG L L IS T G
L i MM ICRC ST MIRNGNMN OO OIS CE M
XK bt d - PR e e T T Polv e -
uw
-t

(2 LRI ol o ¥ o W 4o @V KR B L4 N TEnTIh ol oo K oo Fe X TN N0 S0 SN < o T Far S RA L Vi o LTS
LISV RVE UV VRNV FURETEVERNVE FULNUY PYSFSSRSR FUY FRGUTE UL F RS TV FOR VUL NURTON A D 100 Do L £ o s Tl |

LRLATICH



2030

i
SCRLE:

STUDY
FOR RUHN:
LENGTH

PATA

116
YESTVACH PaPER HILL

CCHCENTRATIOCY

]

3

BHET

o N

o
Fand at]

-t SORD Ly
Ext) L s ]
g b N R
-t g
Ly A
fae R g i e L

P b R B K e gt s

HEE TN B S
Clowin O
OO G Do
IS Mo
A TE A 0 .
-~
L
~gr o~

-’ 3....1.
~ et |
LI W e oy
Wik Qo0 3
ECRE RNES 83 3= 1.2 o0 IS 1]
P WL e b gt e U 10

pg FE 0w RV S gt it of
PR AR on 3 5 $-Xs o ]
Po LIARCO R v Ll
ol ped Ll
[ 2ad o R Sohe s
el LTRSS ¥
CILIT o wadS iy
DRIV ow
O Joas DO B 4 L P RN 4 TW
LD e SO b 1Y
pegi Vs B g ) J TX T U5 T 4

1l WM INDNARN D NN SN DN OVINTC T LTI DOV TE M LT L TNODO NN T eTH
DT GO OOOOOOGO OO OO OO GO OO OGOOONCOO OO OO OO IOCOOO0n
P - I I I R I I N I T N 2 I T 2R T T A A R A T T SO N SN A N T TN A T N N S NN NN NN S A J S T N RN SN N S T B A
P e S AU LU LW LU L LU LU LU Lty 1 LUV LU LU LU LY T LU L WLO LU AULU L LU WL LU LU LU WG LU ULD LSO LU Lo LU LS LU Lo L Lu v o s iv W e viv v
H B Jome $70 1V €00 5 vemd P 120 T O 20 S D00 O 150 21 30 wed G et et 170 1R 10 10 07 S0 179 SOV O e 20 G O W QO AR S D KD ot 30 0 LTI O P T TN O S e
b S LI TNt DI P AT NS O IR DO PNt O SHMIIMTNI M GO TN OMBN T O OCOMIININT O MINUNOWNOO
£ ad AT COTD T H R TG IS I vt et 4 00 T2 et ot B QL5 TOAS IS ant T2 T3 e S o3 et P75 oot 100 o0 757 ot P 13077+t W5 T8 P I ot 30 ot S0 272 o ol 13 ot T8 O ot oo
P T T T T A R R S
(23 a3

- o g e P g e g T IS MM I e N I MMM e TSNS M NNM MY N e e MmN i MmIe MmN e

QUSSP OD LD OTOOOCTOOORIOC RV OVVOCVOCRVOTCOUOCOTTOCCLLOOOTCRCOOTITOTODeT
v«.n...ﬂm._nm_n_.n__"f..~,m._"_u,.._m~mmm».n~..-,_m.”~»...wﬁ..nm,n.
r!ftCSV«L&P&.:L:EEVLEEPuﬁwL. s AL LG LU L L A L A L T LU U S B L L A L L A L L O L S Jara e g aganagatorvanr sntadatatssnay
e TR RN T ¥ S ..}...:.(230?..6.&.{6.18043231:&6141?4’;..60?.0;06(.&?0?4
::A..\u.uﬂvh..?...\r B L P N N A e B e L I N N DO S e O L I Pt e T N L O O P PN D TS P PG M e
«i..rf.:.fv..ﬂ U3 it L0 wa PR W 0 1) P ek W D1G CSUT wnlonnd w0 173 CI L and TN DTS ol 13 st oot vt 2l it 0% et ek 355 vt 88
Nal\ S R T T e .
~d

.a ~

be b T4

R Chsw

ot Jant v

[€o3 v

S LG CE SIS S O O O 0 SN W DI O vt et 0 O IS MR LY OV an ol ol o et 08 19 W DY D75 0] ot vt O el e ot ot QXTI DG NG 00 080 o vt O G L0 vt O i e w 42
LI OCCOC OO OO COOOTOCOCOCIRCOCONCOCOOQOOCOCIOHIOOIODITO0C
V-.r;c“.-.mm.-.au*.*mu*~_~u.w._...*w-u~*~m~w~.m~.*._++'+...~.m.m~
a0 Bt 15 1 3 B L B g L3 i e A W2 RO AR L b2t a2 BT 3 AR LA L B D BB A L L Bt B2 L U d A B B2 o LA 0 BT B AR 28 10 A2 B 2 AT A LA AT I B P A
Il QU IS wt P o DT et P BT Pt A B e 00 VW PRSI R O I IO P I AR IS (V2 Bt AR NC WS N T LI K0 30 ot i 3 e SN A D i N I 00 E
| QUM O It O SN O MINDNORAN TN I =ONINON TR uMOME T~ =0 NSO MO =NON
ST LU TG DI O I OIS gt M LI (0 et et P 00 WS SO AP e P PR DYt QUAT it I o £ ol et D0 T W o P T LD ok 0 v S0 o el 7T ot S o

= T S T T T T
gas

o~
C?CG&.E:&G?SSGvs;.cnv.ﬂ,.a..w.nvrw.s4_....?97..6.489.9639.3.1...,...2443&381556?4&6«;2562{5
<id
:wm!\v?vor.v..q.c?ry?all:ﬁccrkvd?.r)4:&151.}?52345533;? P P o D D PG ot AT AD TV (D T IV O e Cp e 36, 20, 0 DN I
S | M UIPL I OV iy 1D )68256..{4{ LR e g i3 Lp et o R OISR N O WD e P DN S I O D

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

L le e ts A 24l P R LI UM - - T (S P A M
x
et
w
S -
ot W
bos =]
<% MYJAEZOO, T.Q MHNOPRS—.&G PR b wecnfon §o U8 o4 75 3 S0 g ol bt RELP TP ondrof e e B8 . § T Fo f o b Sl S A DENDES e e Bo IR mrdl #3417 ] pebv vl
Qs :\
s



2050

1
e

SCRLE:

l

.
&

TUbY
HiH:
LEHGY

P
i)

FOR

HILL

117
DATA

JERTVACD PePER

HT&ATION

COHEE

Ar

4

UNET 8

LI e w QN TNt
AT SCOICOTS ST OO0
peoRevk < RN N O T 2 A S T B B
e So LU VAU LULL LU LULULULY
C0 Jowm Boae 17 GO TR O G 1% 0 0 I 21000
DGR D E LD O P CO)
Tt &5 I e 88 N U DY OT
Devmbi, o 0 o s e e e e e .
s

ol MRS e KM
ST DTOPROCRC ROV
[oat s Zow 8 N SN I NN SR N T SN IR SN AN A |
T b LU BRI LI LA B AU AU LY
TN OO NEIE NS0
AT O P T I AN O P P P
o B W P Qv AD I et Y3 TR TN et et

- R L T

]
aer

o
[N
LAk &/ g
ag Sl s
(=20
el e s K3 T TRCPPE TR RN TS oR I o0 B a RV E X TN
WX O SO0 OTQO0
P AL RN N I T I T A R B B B B |
ot T o a2 LA LLA LA L2 A Lt IATRA LA RE R
LU MO O LM BTG
QL. TN OMEMmEL Mo
RIS TIPS o om0 PG D N
[l R R T

Zos
~

L OV SO N AL wed 170 2D S ND IO

\HE -------------

RGO = ISV BT IS0

DU i NI NT D IO  UDAT P

S M RT LTSI M e i em
=

'

IeH

< SIS WL TR e
L] [P TRE NIS FUR IR T WUR VWL B VYoo 7 AT |



118

JESTVACH PAPER M

STUDY ==

i

2
e

- ves

i
S3CRLE

N

I
-~

“OR R

-~
s

dATA

CONCERTRATION

2090

-~

GTH

2
wed

#

UHET

Eo)
o LISCR
~2 Ju.).ﬂo

far ] g

HASEC)
CED
(ﬁf £3

(PPY)
SE

L

”~n

LI
Wiy~ Lngw
DI Ll oo D
S A e
FEOLI T 0L bt b
DXL g o Bl 46 Tu o
LWL o § 44
FeG L 4
Lo PR HY p g
gl KU} T URNP- g 24
LILINT DG v
SR ITIM~D
wod T3 nd

802 C0 0 e VT A

IO

Cr Cr
o> -

R
Sv.a(
Tl

oo
won

[
X
w
FRe]

ety

o s

%]

st

SR
[E4

el

LI

Ll

hand €13

L2 e

:en QM T D VINIDEE MNP OONMMOP LN DO TCTMmTNMMTNN DN TreeTT e

o SACO QG OO OO OO OO RO OO CCOCOOOIOI DO TICOCOOD

b % oY« <4 SN SN PO S SN S NS N JOUY NN Y B O SN T A TR T A TN N U NN NN R R N N T TN T R N T N T PR N T S N AN NS S S N N B
et SOAULUIG LY WL BV LR LG LU LY AU Lty ..crc_.cwc.c..c..c_.c.c [ ETEENE SV LS SRR AN KVATEY 102 EVA RUSACRAVEREY RESIVI VT LN £ V) SV] RVE EWE VS

10 o Saom g 0 25 et 3] 33 went [TIRTY vt P vt o DO vt £33 20 0D .h.tﬂaﬂcru. WU S IR OOV D L NN LI O S I (N LY

e SULATVIT N PN T PV E G D D DU O N G B Fe D O D it DI DT et i 2T 1 L DI T e DI PR D O LY
£ e d 0 o B Sl et ot oot PRGSO S TP OO ;i..lt.unxl.ndn(c)nu d..n 6;:(&1!&61111:@5;.3133(?3 ?.mi

«Uhvx«. .......................... . . e .

... koa

by P Oy PO V3 IO UMY DI MG K0 MO SUW (I B W M IS N U UG o S e (M M DU e Su
(R)Oﬂvﬁ..ﬂvoaﬁ.ﬂvﬁv)ﬁvéo VCOLOODVLRIULVOVO2OCOOTVROQIAOVRCOOVOIVRTROCRLOOTD
E2 -2+ X N T TG A N N U TS N S U AN N TN S SR S N TN SN SN NN A U AN S U S N SR N N U D N AL U DN S T OO U O NN |
et A I CAITI VS S ELR LR VER LR PRIRTSSARAVE PR HASIS I CRRRRI PLARTIRUS PRARTREULENS & LS VA PR LI RN CIR PYNRSTIFITPLASE Y RS PRSNES FLIIRHIASTRIS FES TE SR T4
DA O DM N IO D0 VONSENCOPONTLY TN wmMAN TR O QWD =NONIDINS
LI D O S D PN IC T UM OISt NI I e RO T OI OONMOMN I M ERN Meyr m O
Pt B e Ot T IR MY IS T ) ot DU D TN IO e DD W v DT WD e e 1) I 0 O ek et o e PO LD LT TN et 0 DS O et e et 0

*

& -

pr- e g Lg

g et s

Lo e

T €T AT et et vt QU Lt O3 € vt D TN 2t it o a9k €3 S it ot O ot L 4 5 D G D O L ek I b et i D OO A
LR mOOAQ OO OO GOS0 00T IO OTON COCDCOCOTOOOT OO OO0 OO
b SE S R ST T A T T A B R O A T A RN B N B NN B A N N A e ke A R R R B A A
et T 1 L L 1 0 RS Lt AT A 0 L B 60 L L AT A2 L 0 1 L Lt LA LT 0 1t B0 LA 0 B A AT AT AR IAS I LA £ 102 LA 18 DAL B A2 AL LA LB R
AL SIS SO U O 2 (P D WO e OB o D F IR 3 et O IS I O Nt Ot O A2 SL = DI N 22N
L A A o P 2300 05— 00 € 0D NNNDAD TO e 1 3 et M3 O Pt ) ot N 0D AT O I 0 20 VIS O ek 23 S0 10 A 1% e DS £7 0 28
1 T L3 £ 4 D et 27wt D9 0 4k 17 o ek A i e £ 7 o . e, ot A ot 173 e G ot G X7 8 P 0000 00 oot o 0 D 00 S O VNS U
ovn-nl»nln ...................................................
ZLow

~

LD 23 Pw OV 4D MO0 WO ITACK) G O 1N OV WSRO LN e O et 0O WD D D N AL N QU A I D D 500 T e O 1 4 00 0N S0
e Tt S T T T R T T S R S P P
SR b S 00 Cr I D SO P oUr oD ot 103 57, O 65.}3 D PPN vt et PPN et O QTG 31&: G NI MO
CECE § vt OGTR ¥ i o T em D MBI LSOO Mt SN T O P O N LT OO TS

00 &0 T vt (G R W e T WYY o BT IO O - i e Xt Re s LNod o]
e et h ol -t el ol pod
s

& -

< m\ 3 _MM

et = >z P

X SE TN DY HAL D UG e P 8 O L 0 b P e 30 08 2 oo n TR 574 N Praderad s oW o To 3 7T 00w ST

[ 5] LEL LA OGN RIIYN WWORLH (st (atICd &ay ...ueﬁ- WD 3 S T LU L L S W U L L e

b

L]



119
pape

“
¥

53))

T

o~
3>

MItL

{

JESTVAC

H

FOR RUH:

DRTSH

CCNCERTRATICN

6

UNIT 8

Lt t R At Ny D W SN N0 NN
Y GO OOOO T OO0
2% o- T-70 S N T T RS T A A A 2 T 2 I e A A )
i I LB LG VLU L LMLR LD LU LG LU W vV LuLe LY
€2 o o 1 1T 1) 2410 0 PPon 3 2D 1T 4D D NEBS P W P O
P LI N DITEI v e MDD N O OGN O
(s XLt DU P DN e Pre T (T ws T P D T 07
P LT T S A R
-3

* B tarIirtasRardnb ety ol Ordard pal - Sl Fodhl o 0 8 o
oA IDOOOCDIOOTOTTIITCDO
[T N5 S S U U N R O N I O O A U L T I 2
e e G L AU LR LA LS L (U RIS LR BT 12 R R LU R e
SRANET DM NN MM BN OO
et X LT RUIS N N O N M D e O P BT AT
i hi e T DD DA T Dl e D O TR e e D et e
P T T T B

B e R o RENY = R o PEIE X2 120V BarEn L T TR
COTLTOCOOCOOTTOCO
e atihe A JNE ECR NE NN TN TN S N S R I |
o T e L AU LG R LG LT DG L L B L L A B LS LU L LD W
CILULL WUt iT LT O U O P Qe Qo weg £ om0 07 00
R TR T A U AR PR L, ¥e s Fo R AP O ARV S o B PETE L T80
e R Rl o RV R R Y o N it 2 r 20T 5
CILIED et e e e e e

L

"~
L I e I I e I B QU €5 P I E O
QE ...................

Bl ST PRI SO T M P SN T N e O 1

L OISO OIN W N  Dem e T <L
[P TR S RaVE i F oo TaN B L N o]

g o™~

N
oy —
L) m
ey
o Qo
& [ valion T MR T e SETA T T B DTSR N K i PRI TSy ol IO LY
i3 B U b Lo Ui L W L WG W el 0 LSS TS D
o i



120
== FESTVACH PAPER HILL 5TUDY --

i
SCRLE:

CONCENTRATION DATA FOR RUN:

2090

LENGTH

N

e

H

UNETS

FACTOR

, " T e T T
BLVTTEETN AN v rrrnn s TRBNTANOT I TRT RN ennNRTTEMM T TN 323 5 43 a0 $5 43 ;

‘ pe g VOCVOVLVCVIVOVOTTDOVLCO OO0
.nfvﬁﬁﬂnx?cécOcREUGQJXUGQﬁ;ZWWwww%WW%JXWW%WWJXWW%m. L I T O S T L L N I N N L I B

K

LN I N B R R I R A SR A fTer il i L WLNLU MWLM LR Y L LG LIV LS
. R ! P L LU i L UM S UYL L LY LU A Lt Lu g L Lk g B A LS L b L Ly Lo L L LU L L L " o "
G B N B N S e e R B S B S M B T BB LRI s S i N SRR
JQSW&?O??QG?6??W3&mﬁ7$%i53403??29?31?32i33m8?£6852£3Q615ﬂGTFI??MPiWﬁIT
Hu;)ﬁ(.&..ﬁ...squ.?.ii?avwv...c.'na.:l\.ﬂ."éuo%\.uu.u.,uL..s..mn.ré»ﬂsuég.ﬂﬁalﬂu.bnn.Lré«.&diaﬁg TR D A R G g A SO

t ]

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

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

(2]

=

=y

- 13 R D8 BB RN
, . - Pt BN DT DO O P - M DR O S X U > IO 3 e 2E S et A

NMMMM%M%MMﬂMM%MM%MW%M%MSaaaﬁcccSCCCCSCCCCC99&99990900999E&EEEEE&EEt?&&

L %]

L0



b
SCaLE:

by

ad

RUH:

MELL 8T
FoR
LENGTH

DATA

121
pape

FESTVRCD
ONCEHTRATION

0y
.

.

{

2000

]

UMIT

FRCTOR

LAY M T T T IR NN T e
LOVOODOOLCDOLOLORILCDOIDDC
P2 A O T A 2 O U T T T N S S T N A B A
[ OISO EXTREFTTIE ITNIRTE R RS SRR RY F SR AR RVATNIRUSARIAVERN S KU £R)
POV DO WLt B P vt TN O SV O
DOOBEIMMA S ND T NN DUINN e NI IS
i TULTRING 0 vk QN T0H 0 O 157 170 08 OF o DN SO T vt 18 et T8
FP L T

&

YOH

PO ORGP D N RO LI Sl
[LEENIR TN TN FRT RPN I T T TIE 0 N & R F X1 228 1 R 20 R 4]

Lac



122
~-- HESTYACD PAPER MILL STUDY ~--

2

CONCENTRATION DATA FOR RUN:

2009

LENGTH SCALE:

UNIT # 1t

HODE

- (S =4 [ ad
CILID x
Who (4]
NI I
R o ian ad U]
EulBuira-LX
~ O OT

=~ d QO L)
e d WO
[ Q-
el - W
CAICITING Gl
ORI W
-t D T T T

| IOORXU W

S>> nuIOMNN

w N TTD
G C0CO0o
= 2R ERER
b e Co 2 L AL A RS LS
b b P I I O
DI M DN
€3 ad L EVNG 00 vt X et
0 L
oo

= MMM
oMo OLOLO
(ol =1~ 2K NN NN NN BN I |
oadd aad SANPRNTINRRRINFANE)
HLINOMON OO
wd KL LI ON O b D
[ ] P SRWR ] G ¥+ T
D . . :

-l

T~

peoage- "4

OO

Pt pant P

O 2
LUt vt OO v Y
WEMNOOSDOOOC
Tl ++ 0t
o 220w U L L L B
SN L AR OS5
1 QLN TMr-InNo
prage- S TS L T o A R ROy A o
QO
-0

......

......

R VI MG D et

LX) DN OO

OS> oM
=

o

XEZOO.Q
ELXLXTXT

LOCATION

WP MOM TS
DOCOCOOOO0
[ T I T B I N B I |
14 Ll s il
WL MR
DaReds ol ples ik dat]
et A0 €3 OO0 wot vt vt (K1 vt

.........

WIS I
DOVODOVCD
LI N U T N B O |
[FYRVARARSARRVECNRNERININT]
N O Syt O U O
103 By vt vt b F vt XD
O Pe I vt O CE O 0D e

.........

MONNCGOSOOw
CCOCSOCDLOO
[N I B K 3 AR NN |
[FERUSSRVEVRRVEVE RN AN YN )
It NSOV e OO
L OMmMMOINO,
M BN MY vt O £ 03] ot ere

.........

VO D CHN OO

PO T Pa - M

IO OIS

0ot AKE wet 197 wat X vy
el el et

DT
XKoo oo

NI TMITLE DEMIMHNIME T D EMEMNN

VOGO CO COCOTCOCICOD SOOOSO NTTTIMY T
NN _..d.wwwwww COCTTOOOCTO
B LW WL W W LWL W Wit waaiw PP v
W=D TEOMIONNOMADE NFeOO NP O T Mo MWW LW
tPAD P CIIN IO DT A (UD A v D PP S IO vt (ot e POV e SO GBI
et Yt vt I O vt BUED vt ot O vt e I CUAD et P vt et vt vt P () O T O P T O O e

........

W OULTD oo v vt DO (N et P

..........

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

LG OO OINE NI I 3 < 19 (U CHO I I UM M I

1O U I 1 1) .

COOTVOCOV CCODOVIVOT SOCOOOODCee TUMIIMMNMMYE
PP P b b il il it i1t 11 @oveD2o0000
LAVAL LU LA A R LU AL AL L A R W it L P b g
CUNINWOTNT MINWME MO WIIMD MM NI 0 O LM LI LU W 13
LI U LI GO M OIWT 00 Q0310 DI NN S weith it Py O OO NO e e

wet P73 st £3] et CO Of wet

........

171122162856122211953.MWHM&BX%%%
L) vt wes d

..........

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

Nt QDS Owivt vt SOOD O vttt Yt O O vt D i vt

COCOODO0 VT OCOOVOOOOOOCCOOOC0e NI COCOmm—y
Tl 4+ 44411 112444+ 1111 I+l drral ] OCOLIOGOTOO
L L L L L ) Wl W W it g g P P R R A T
03 O O CIUIG Pl UMD O P C T WD) i A O (U et P [V oy o L L L L 0 0 s s
M OIR PO D INGY T IO O T OO IO DN vt P vty ¥ 8O D05 00 20U e
W et O] et et Dt e OO O ot 50 vt P 1) o AD et O OUP) (N vt e O T D o IO AT e
e (V9 0% vt 003 N ot I3 000 o

..........

................. 4

...........

CHN O U 4D 1) T P 1 et 05 0 O O AD O U I 00 D O
................. 4
O SO 00 00T ot et 5188 U 1K (U O o G P ot I3 e O e
211?98?0824626387645?935933N“q36838?45?
QUM OO0 vt - O 00 N3 1) 00 1) vt MM ~ONONMey T NT DD DN -
e - - . S OO 8D vt e

ey

QO T 1% 0% D D T v P

...........

..........

MYEZQGSENMLEZTOCEN - DT O 00
LOLOLLLOVOAAAAGASA SWWWWKMWWWWLE " XTZOALBN~>
T L Lh L B B Bl L 24, L



123

- -

MESTVYACDO PAPER MILL STUDY

RUN:

PATR FOR

COHCENTERTIOH

2909

SoaLe:

HGTH

LE

UNIT $& 11t

F8) 1) X
AL OoCTooC
~oat 1t 11
e LS LM LI L2
e oo I MDY ST PN
DO NN T
C3oeed LG vt S et O
e, <« ¢
oo

= b il it il asd
SO0
=1~ 2 N T I I |
P e LY LS BLTLAT LS ALY
peT A RaNR R ok Rl 't
Y FATLTCEN R IX ]
Ll TWRWAE, e D R ol L)

o}

@ 2~

LT

O

(e las X ol

U 20

prele SUI TSR LR o R
WA eSO
b X S I N I I
s S0 e Lt L LT RS L)
[ S TTE TN But] Iy T RN
T LY UL P T vt [T e
T Z W) MG
ODCY o e
Tl

~.
(AT 12t ar kL Red
Ty e v e e e
BRSO

XX MUY
YO wtwavsws
=
A
s
o]
-
P
<X WM™
@
—

YN 1 pl'e]
QOO
Lttt
wwww
ORNMT
D0
M

e
SO0
L3 I
LU ALY
<O
Sty
)

Mmoo
SOCC
LI I I |
[FI{TTRIRNNN ]
OWWKD
CIN-GM D
LAy

DG

1O w00
-

ER
e ed d ed

neaTTeeein
SCOOODQOPO0
LI P I N I I A
Wil
D SUININTING O
T DG G D N
&7 et e O (YOS (N e OO

.........

T IOMDMI0FIr N
feintefrofades ="
LI N T I I I I A |
ALY LU 0 UL LLERLE LY AT 1LY
WSO T
IS MO 00T w
00 s CY DI IO IO v

.........

LT e e L e e R
CSOODLCOCOO
LI N S I B IO B N}
winlw il
OIS - O 3 (3 0d
SOV GDIIDM
YOG UV PING O e

.........

DD TP vt vt

-t & OO NN O B

Wt T RGOMEN
vt vt vt (0 vt (g vt

OGSO
S ed )l



124

-- WESTVACD PAPER HMILL STUDY -~

2

COMCEMTRATION DATA FOR RUHN:

2009

LEHNGTH SCalLE:

UNIT # 12

Q. < O
>0 DO -
i WP D
(=2 DR o +]
et DN 00w
o -t vt
[+ 4
a.

N
MOLNNOI
S A OO
w oW+ Q

a ceww oo
© oS NE
E bMmos OO0

C o O -

DQIX  wdd
QIO LW
wd 2D e L 2 <K U
WO 20U~ W
Sm>ruatha

w PP A0 D0 WO AR D PG AR D WD WD AD PO WD Y T P WO AD WO O D DY T N 1 IR T I
QL COOOOOO COVOOCIOCOOOOIO OOV OCTOOLOTROO DPOODCTOOOO
- = 7“3 T T I R T TN N N D T N N NN J N T TN T N TN TR A N N T N N NN SN N S D S ST TN SN B O N B T A
oo bes OO L4 L LAJ AT LU A0 L0 000 00 U0 LA 00 00 S RAJ0AS A0 R0 L0 Ll L) L R0 A ) 1 L e i L Lu s i L s W i Wi wi i )
DTN SOMTOONDMIOM I TN PIOM  DAS DM A 0 T NN D i P O3 v
OUNEOTEING TN THTOUNCOD DT AP (U F P N IDITRUIT LT CI Dt Ui ON O
C3 LI LD Gt ot X et L X (531319 O €3 vt wioot ot 02 vt D28 vt 8 19 e 197 193 (ol ot ot ot vt 0 1273 00 W0 et TYR YD 00 0K 0 A ot vt
RIF ............................................
an

z O INWWNY NNEINIITIEN UIOW UL S MM INENIININ TS (G0 0TI MMMt
QDEAOOCVOVL CLVOCOOCOLRLORVLVLODOTODOLOCODCLRITOOUIOCOCOO
(ond =1~ T [ N T TN N N U N U U J N U U TN O U T NN U AN T D U T U N I DN A T T NN N A TR NN U AN NN A N N |
e e QLIS LAY LA LA LAY BAJ AL LS LA AT LR LAZ RJFIANIAY (0 LY LAY LY LY LE8 L0 AT L LA AU LAY LAZ LAE 205 AT LE 1) ST LA LU L ] b L Ll
DN MO D Q) O T O P D O U U v U7t CUAD OO P D O ' P 1w 0 50 WD DD OO G 1)
wd <L LI v (B Q0 ONAD 1Y 1D P U B O vt By NI PO S M I 1) 3 CU T T DI QO O v O P SG TR O B O e vt w1 QOO I Y
Ll Sy O et vt et ) vt PO LD vt XU Y0 OO st a0V O €3 O D 74 040 w1 8 218 1 O Crlves (0 250 e 0 o WO NP 0 GO U N O e

-

n ~~

e =574

OO

(il d

U T

Z AW IO PG IO SE T TP O vt Cof ot 1O 10 10 1 PO IOV vt e v et v 03 o w9 O vt vt et (O I
WO OO0 OQOVOCQOOVOOLRCOCOORODOONOCOOCOCORODCLOLCOCOCO0
o L %I S N I I R I D A D I DO A N B RN R RN NN DN AN NN N AN NNV NN T N NN A R R T NN RN N N BN N NN AN N |
St 220 LS L L Rad L L L ) L L A LA G ) L G0 L L Ll L A L L R L At A e T A A ittt R Rt L ad b td Ll
3l b Pu Q0 O O e o 00 € O O 00 = 177 (5 00 G5 I3 00 40 Pou ot 3 8 1D vt T, 08 O D w2 1073 9 OO0 W0 Y wee e O it 16D
1 QULANOMNMIPU! FEDr Dt O MIODO OISR P Mt VPO T NI T ROCND O\ v

L XU D Ot 15 Gy O 00 N5 140 O Cof 5% Gt vt et vt 038 8% 0 0 R0 103 193 ot wntormt vt vt WO W 53 0TS vt PO P ) o8 10D e O
000 ............................................

Z00

~

LD W T vt P 08 OO N U OO O ¥ O wed 1 10D 199 11 20 4 S <D C0 Pow v 103 TN O CO P P va O QD D OO O 10
. 1Y T L T T

B D F NI U 10O UL vt vt O OO 03 00 O vt P N Y O Y CY QR Lt TR0 8 O ot I et NS I T A 1M OO

x4t Andalbalalalad ol ol CIN) v DT NG ONMINOMINN
xod» -~ M e L3 N e

= .

~
=
=]
-
o
< QXT3 OXMICEN-INI UYL ETOOSEO > XY EZOAL TN EIOA RN -
M RXOWHBOH LOULOLUVLOUDAOOADIOO O DO O M bk b b U L W W WL LW
wd



125

PAPER MILL STUDY --

WESTVYRCD

RUH:

LEHGTH

COHCENTRRATION DATA FGR

SCRHLE:Y 2969

3

UNEIT 4 12

I 13 o g =0 QINLD
SV COCDOOLOOo
LN I T T T A A O I |
WL LU L g L 2 M Rl L
A T2 RN Rl L W b o Tl o d o
WM NDNOMN
CU OO vt g omt T vt P OO

...........

Lo RO T o F LN <TTy s of
QDT TR
10y v
AL LS Ly LS L L
MO MO TUIMNOT
WD It DO OY
I3 v vt s O UINE v IO

..........

LAY et ot vt YT PO IO L
DO SOO0C0
{ I I I A I A O L
LR U A 1ad bl bad ol bl
B Gw VOO O
e D OO
CUNG vt v e P IO

TIPS D v DO

..........

SFP I O el
YD NI vt v e NI

e e

WILrn s (D 2L
GO Jdddadd

VINTTTETTTIN
SOQLDOOOLO
LI T O T B R N N |
Wil s
WO M QD I O AT O
OO DT YO N WD
VI 3 ot vt et vt (o vt D

hakaedariatl s dsd el arh -
CTTTTOoOCTE
L2 I T T T T I |
WAL LR Ll G T L
WO CIC TSI
O G IS OO
10D et et ONF OO O v OO

(371 ot E o B e e R oY |
SCOOTOOTO
L T O A T N B A |
Wit il L uhul g
UIE O e vt SO I OUOQ
I 2 P W3 D P 0D e BN
V3P (5N vt et vt vt et U

QO T O~ D DI

NI QO T U

RPN TOOOW
W e vt g

OA TRV =3I
o o ok e e} nd o



126

-- WESTVACO PAPER MWILL STUDY --

2

LENGTH SCALE:

CONCENTRATION DATA FOR RUHN:

29000

UHIT # 13

o.
b d
L

| gd

[y} [+ -3
QD NOOOS -
(X~ B0 O

O et (e

Lo e d
<+ &
-3

CILIES N el
EDQOLW
d D A K T X
MO O - 2C U L
>A>nuQne

w WOWINNTMIMIM T OIND ONINETTMIMMINID
G.Z CUOOOOCOOOCOOOOLCROOOOTCTOTOO
Poodl >~ 1 - 2 NS NN NN NN DY TN NN NN NN BN NN N R NN NN N NN R N R B AR |
e 0 O3 L LAS LA 1S AT 00T L L A ) L L) 18 e Ll L) e L Ll A s s k)
e Pt 1O T UMD ST 4D D DD DM w2 0y
OO TTONODOSTON CMOOMOYCINOC O T
€2 e KT U303 P O O %2 vt vt 02 ot oot o ot 0 vt 1Y vt Ol vt Ol e O
Do T e
ooy

= I T MO N o Ut MMOICICS UL <>
QECCDOOCLTIVODOO OO OTOLT
(oo k=2 =< BN TN NN U NN N N N NN NN A N N N A U U U IR B O B |
e e CO LT LY LA LS SASLAS RAZ IS LAY A0 LF ) AL LA AT U IS L LR L
DDONNLTNOOMININMO0 OV OINOYT RO OWICH
wd L LI D vt ot 2O D W P QO 1 8O0 WD O OO N GV (Y
24 L St YA P OO0 S ot VO vk vt 400 9ot 190 et i) vt vt vt et O O

d

g ~

AN

QO

et ok o

(2L ™

22 ST LI OV OV vt vt € oot ot 0wt K 0] went et 0] vt vont S O vt vl wod el ot ot
LIS OO OCOOOOCDLOOCODTCRDOOOCOODC
Qi 1t i+4++4+1 18 11 i%+tr++4+101
ot % 0 L LA A L el Lt 0 R e Ll g ATt s R el ol Lt Rl L
QWL OMNYEMIMONOWOMwm O NI S MY
QUMD N DINTO MR QMO =IN SN OM
LR A T U PN O O e vt vt (5 oot vt W0 ot 10 et B ot (N ot vt wr OV
000 .......................
Z00

ol

LI NP G I vt o 1R vt s QD O O 4 00 v O v OO OO
nE .......................
BN OO OOONMOGC (Y Pa vt P OO NG D
L) MPIDT ORI vt I ODRINOVMIN v

[2 o e g vt Y NOOWD O
= L i s vt et
t

&=

o

L]

- 3

x DETZTOLEVF KN MEZTOLSRW-ICN

POu LA AT <L T AL AT 4T 030000 60 000 G0 00 COND O

-t

WromMmMmeeTn
SOOOOOOT
LI I T O R O I |

OIN T MMttt
COLCOTLOLOOOO0
LI T T AN B N T AN T A I T |

WA LI U LI L L0) LS 1A G L L8 L Ll L S Ul L
‘SO WINDD Pule 'O IO DD X O T vt
bed e ded e ladic iy Bt ot Lalce e Rud o Yo ots o Tols S Tl

U OIS
SCOVOOOLTOO
(I I I I O O Y |
[PRRRURRRIRERINAITRTR NV}
T Q0 UIND DO
O UGV
) vt ON) v et 4O vt 2P

et el ol vt et O O v
QLOOLCOOH
P4+ ++1
Wl L i w uitd
QO wt SO CY e
ORI TMO
00 vt OF vt vt A G i 147

TP -IND
O vt et O P 1) we 0O

DS BOM
RBNOGM

ot b

prgaJ e 4ol odv g A}
LOLLLLLL

YOOI MMM <
LoV ODOOCOCOoOw
LA I L AL I I I I O O I |
[SVRSRERVELNRANRONRRVERUERTRRRFNTRENFET
DO NNNOD MO
oUW PP G B < O et vt ST
A 1) e o v D AD X0 P T G D

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

Dt D et Dt O D D vt
CCOOOLOTOOLTCO
[ I R S N N I N |
L8 Ll L L L tad d it ud d
P OO DU 00 KOG 2 132 O 00
OO PP O UI e CI Ol e o
o I et ot vt G 0K 00 B G Y

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

O CIP P10 S WP Fe O e
WROMUONODMIGOK LD
vt Y P MDD S MU M
NP OMMme TS
vt

HUALETOSTEM PN
OOOACADICOOODHSOD



127

-- WESTWACD PAPER HMILL STUDY --

2

CONCENTRATION DATA FOR RUN:

2009

LENGTH SCALE:

UNIT # 13

[XT] T e i b o e L ez s e g ' r
AX SOLDOCHOCOOOOOD
YOR__._____....__
e ot £ L D0 A S S L2 G N A A AL W
3 e e 0 D 0 €50 vt O o AT D WD BN T
e T3 0D a5 e 0G0 NS Y P I O T D
£3 ) L LO DU vt vt vt TR BINO LTS T
RIF ..............
s W

= o g NN SIS
CUACDTODCTOTODTOR
ey AR
TV{CEL_vEEEEEEEanbEuEE
TN e e N R O D OO
L LI BT e e ST OO S L E L0 SN e
vt L v 00 v ) v o (N v vt et WINPT e e

~ad

T
O
g proe o
(4 Y v
20 LD L et vt vt vt 3 D v e vt OO DD e
ML D L DD SO0
P N B I I e e
wlwﬁT:EC.:tEEF:tEEEEEEE
A et T e X DG GG OGP I
T QLT OWD MDD AaNEHNON
AT T T e R B R R DRy B
000 . . . . . . . . » 0 . . . .
preg &1 5]

)
C!Qgeqﬁ.ﬁ.xd.fn..ﬂsggi?
D s P TN TT oM R T b R
L WSO T T DN T
&3 G OGN O
= w4
~r

€0 v 2 35 T S L CHA N 30N

LOCHTION

WHWIIT O T L TUID oy gD I
. : WD DRND
£3333033338 20000 800222088
T T N I T T O I I I
W LU LS LU W LM W LA U g bt Al LS
SEBEHLBRE wuL s
P et P DD VDS (1) B vt T ot DN SN DO v T
O et e QUG D P o (D (et e IO IO 1009

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

L% 5T U DS T TG A U
SNV eTo
I B
[SURFTRTNRRARISRUERSRPNERINRS RN
g oD DTSN O Y CO v
OGS GUINO LT e S
ot 163 (vt vt e o D vt 2T D

...........

et et TS ETT
SRRV LOOTOCTOD
| T T O R T T T O I N
LAP LAY LA LAY LD ppg i A2 b R L il U et
Gl Qe B L DAY O - I
TMUTR O HMOShi
L Rip R i RIS 24‘1122323

O CN ot vt D e 3D v N
SOOTOTOGCOCT
[ T A N B I N I B

Ol 7ot vt e O (] el et 1t et vt et ) vt
COOLO SOCTOOTOT
[ T I O ST S T T N N N
W B LW ) L u W i il
vt QO T O QORI O P =t (D
NPT O it TOTONOM
W ONUIMNID O et vt e N CI I IO TD

L L B L A L L A R L L
Fom b v OO0 0310 S OOND I
WO OIS WIT- NN
M Tl ba s I Ak A

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

Y OO TR OO v P O

...........

NIV oM@ TR

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

G20 N e UIN RSN =0
e OO ot vt vt ot vt O (O

DIVOCNOLTOINOX
OO O 00 O 1
SV Srewew

M EOL TN Yy (I
ACEER WK
[TTRTRTRTRIN TR I T 0 E 0y Sy YT Y. 3. 5. N JU U O DU QU J P |



128

5TUDY

2

-~ YESTVALD PAPER HILL

2

LEHGTH SCALE:

CONCENTRATION DATA FOR RUN:

12

2009

13

i1

UNITS

FACTOR

MDD TN FE DD

AL LIRS OG- LLP D --P-P--D=0 - LI -9 4-LP-4 G AT S W IO A 50 D T T LTI

A A A A A A AN IS A- At A A ;.wn.vww\,_vmvm:w%._uww.w S ReHODCODDIDOD o nOOORTRSOOT

o Lad L L Lad a3 000 L2 s LS Rl L) AR

T?,b9266176_h?1 L b e Wl L WL LI A3 A A2 LA R ) LD A LRt i Pb&bbh%bbb%%&&

300 C ¥ O vt 8 5% G v wet ot 0382612436101% Nﬂﬂ%%%.ﬂ%%%ﬁ“ﬂ M G AT D WO NG O TSI T RO TN
. 3 0 ¥ e A0 AD Q3 5 i3 N

oo et v 1D GV OY O T vt vt U G5 e 31 O et OO OO O 8 54 O €3 et 179 ot et 1t €] O O P wi 11D WILNE..«”%W&H%WHU M:ﬁ%wwu%m%wwﬂﬂw

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

10K

N - ] .
QQQMMMMMMQNMQ MNMMWMWMPSTVXZ O EZACEORINN (A LR L ORI KN (A TOL DEO >IN
QODB!DEB HOOOOLUOOLLL0 ALOOOAGASE B0 S (1100l bl b W Wl i

w
(=]
-



129

- -

HESTVACDO PAPER MILL STUDY

2
SCARLE:

RUM:

CONCENTRATION DATR FOR

2009

LEHGTH

it 12 i3

UHITS

FACTOR

AD LT A O W A U O O
b Lo BT e L o bioe Lo fiir LR Lo o)
oe I TN NN TN O T J NN I NS BN AN )
el ML L L L L L L Lt i
e AR IO IR N QDU 0
23D e A e 00 00 e NG et (5 D
ad WP IO D Q0 = D U O

10H

P T OA NN
<0 U L M e L B L G L L L L8
(5]

o
-4

UrdTeRs o, ohs ol SSENCEVY [y 'y ]
OOV SO
| J T T I R T B B O |
Wit ud wiwiwiig
IR vt MO
SAG U O YT DA v
MM rtvt vt T OO I

DT re=D IrvXEZ
B JJdddad

N T T T T
DODDOOOO0
LI O T A A IS O A
Wikl
AW MIN-IN AU
VRIS O M 2 00
AT G v v Y CU O v

.........

QA O~ 00N
dededad Sad ot S S



130
-~ WESTVACO PAPER MILL STUDY --

3

LENGTH SCALE:

CONCENTRARTION DATA FOR RUN:

2009

i

UNEIT &

Q. O OO
> O VRDOND -
Lot 4 NN O
o SN o BEETERRY ¥« -]
ety DO D
< -t

o

a

e
OO

[TVRRR T TE N B (=4
o wouww o0
G MOOe Ot
E e MO
g O

~

(54

\!,.E ~~

nn O

[ P S ¥ 3 |

[ gl ]

o B,
~ s ED -~
QXD x
WL £ L

[ TUDWA FE - o B
S~ L et ad 'Y
EWB =0T
W IR LY

e SO Q0 W
PNt WO
 od 3 2 0
il Pk Wl
QLN ik
QA -
d D d T Z X
WO M=DC UM
>SN

w NETTIN O TTMMN OBOEMIMOMTETTN T ETMEMTTONNE TN TTENW NCTT TN T ST
0.2 CODOOOODCOOCOQLOOLIVOOCOOOTCCORCOOOOROCTOOOOCOCOLOLOODLOOODS
YT JX N X0 B D DL O U A D B D U A U R N N U U DN D N N R N N R R NN A A NN AN R N N N N R RO N N B A BN N T N A B N N N A
o bt € L0 ST WF A0 B B0 100 003 05 LA0 00 BAT0AS €0 100 TAS L) Lo 100 005 000 LAS i Lot Lot Lt 007 L0 Rt A0 LA0 A 1A A LR 10 L) 00 At 00 R0 LA 0 L a0 R Lt L R Lt L B M L L L
Ot b MGt PN SO WW O P TR DA D NN IR DT OUNINA N MOM GO OOIT T NININ T QJNINCIMINIUIN-MIMI .
OOMONN DNTNON QONH—ONUNMTNCUN QDA T ETMONMUITONDM T DO T e NN DD DI I
£ 0d S oot O vt B4 1) U vt P73 N0 vt vt 1D 00 vt et O vt G V3 ot A0 T ot W 05 wont X8 ot P wont vt O Y3 10 e vt ot ot vt 8 U2 0 WD (5 et ot O T 38 ot P2 P e P et T
[ ¥ T T A S B A A T R S R T S
.o

- IO U OGN MM ANGIISNM MY St MO MO VY @ S MM IO O TO M) 2 o MM M M I P P v
CEASOOOODCDOOC OOV VLDV ITOVOOCCOCOOTOCVTTODOOTLLORVOTODOTTOD
[ T~1~1 B 25 1 NNk 0 A 2 2 N N 2O U T U T M T U N U DN D IO A N RN NN DN DN R U U N N U AN N N R U N N N B N AN N BT N A N S B
o foee €3 K47 LT 140 400 000 A0 10 RN AN ARE LA 0D LSRR LI LAY SAY LY LAY RED LA SAF LAY 102 LASRAS SAN LAY RAS LA LA L0 LAY L0 8000 UK A A 1 AT A2 LA A0 L0 LD 100 LIRS Ll L0 0 R L LS L RS 2
DINNOD S AUNA OO NTMANTOMONNO D DRt DR ANOME NN SO CMOORMMRGNING
A LI i 5 Y C QU S S UIUT HD it 2 MDODAO YO TICOUT SN Y OV D P QO (YR 19 - T I I P CO U OO DN 197 vt COMDUD CI T2 12 o o o S P
ot L, A vt PO N vt B T vt 3 Y O O P w40 vt 0t Of vt ot R vt QO 10D OV 11D vt et 1173 7ot 5 O vt I3 ST 1D G5 vt wnnt vt vt 1) N 1Y OO ot et ot I e ) vt 31 GH CD 1D e [0

P |

AH -~

prape 574

DOw

bt ot e

7T

AL Uttt SO QYCE 1 GO D Dt QOO 2 Ot vt vt O vt ot £ (D vt O D vt QY O O vt O 0 0 C0 O vt O ot vt O3] 03] vt ot G ot vt £33 vt et O3
WENDODOOOODOLODLOOOODODVOVCOOIO0COLODOOCOCORROLCCOVRCOC COOCOTRLOTOOS
P T X PR TR T B AN B O K N A N R O b N D I DN B O N BN U U B AN B BN BRI NC Y N B N BN A I AN AR R T A |
0 52 v Ll S0 R A0 RS T AT 0 LS Lt LU RARAD i3 had Ld Ll L0 RR) AT AAS L) 00 Rt e Rad LA Lt L R RS LA R 0 L0 10 R L s A 1l A L L L bl s R e L e el g el
Gl R0 630 BN DR TONLO F O WL OGS OUI et T O vt 8% W (A G C P it I e O3 ' 1572 e £2 U2 Q0 0 OB 00 9 e ey
1 DAULOMOMODCUIMMBPDOBRONCANMNNIOANTMIIINCTMONINW NINMOTUI MO P et D IO DT U I P D v
TS Al et X O vt 10 9 CU D et 19 1O vt vt 53 03 vt X 0 vt G vt ot W 1) 00 vt 0 00 O ot 13 O 2 DD vt vt O 03 OV £0 e P 3t vt 03] (U P ot €53 et 120 oont ot P 800 O
[T 1 ~ L e A T T T T T T TS
Z00

~

L QOO P IO O vt O vl w17 O Por SR D ¥4 XD O vt vt vt ot 3 CYA IO NG NI P D N MY D vt T vt U DD INO N D QU SV
g (7 I T R IR I T T S T T Y T
B Nt OO Dt et GO MMIA OO S W AINMO T O U M0 i O e vt B) MGG QO N Y NI "2 1D o 130 OAG T UI I 00 0080 2
LT 1 RN = OIOMMMO NONTH G O ORNOVOMININDOI MM W TN T MIMIN IR AT OO RO w90 & DD O (4D

QO M e O NINT Y 1900 M A0 SY I O (D O O v NINA YO OM T ) N 3 e O U Y0 e
= ot vt -t ——t et
A Y4
z
o
]
1 22
< DI RNHMUEZTOGL WY EZOLBIENI X EZOASED N Y EZOA RV PR YT ZO0. W DN
W CXCCCCTECTTETNODOINADNAONNOOOLLOOLLL OOAAAAGADDGA WL LW LW LI W
-



131
WESTVACO PAPER MILL STUDY

3

COHCENTRATIOH DATA FOR RUON:

2099

LEHGTH SCALE:

H

UNIT #

w T T I T TN DN - DN NN
GZL OOO0OTTDOOTLOQO OO0 OOCOCO
ok =13 L S R R N R A R A O R O R O O O I A |
e 3ot © LR LA LA (00 L0 10 LA A0 1A RS R () Ladlad bl L et Ll s L
Ol "D G-~ PIN IR NNV OIINO T
FOOWTOVRNCDIIN—GH T OOCONOM P
QAL FIQ OVttt e [D 78 00 I I U LIUT O
[ L T T
aQ

= MMMMMRMEMt e eTder o
QUACDQODQDOICTRIOIVLO VO COC
Cond =2 J TN NN TN NN N NN O NN RO NN N N T DN U U DY U N Y O |
e e €O U T LAT I 1A A0 LA UE L U LI LD L L el s Lt s g
DLUNNOTMI TN NN G TN SO MNS
d TORL LI OO O INT TR0 0O
UL T UIUICD v 3 Gt vt w0 T 4O v LD IV P D I O D

-l

TN
Ow
Pt e oo
I~
T TG ot et ot 55 et vt vt vt O YOV TO OEI IO v O v O O
WENODOOOOCTOTCT OO OV HCOO
Pl oo & B B B BEE (5 N 2 O R D R R U NN A A BN T N B B A |
e e T U LU U L D L 1 0 L g U Wi Ll s )
S I YOI N B MIM Y WROMCICNEIO
T QU D PO TR U IN DO PSP SO O
L TWAD OO P ot vt U P2t O CU U D ot (30 5 P it (Y vt M) N
e g = LT
Z a0

~ ‘
QLQOOCL N T O~ NS T NP OMPD D ON®
QE ......................
Uit et et Ot OO O =0 M BB O MDD O
TXI1OMCOOININATIY UM Pt NTMITININD TN
QS NMPINS Ol
=

7

EZIOLCAEMFX WU ZTA GNP~ 3-3CN
Ll i b OIWOG Jdddfd ) dadd

LOCATIOH



32

1
-- WESTVYARCO PAPER MILL STUDY ~--

3

CONCENTRATION DATAR FOR RUN:

2000

LENGTH SCALE:

3

UHIT 3

a. < O

2 OOOHNDO -

b~ NOOW O

. e O

1M O e
&~

o0
1.0
NS

|
LIED x
L

ELDWr~TT
w2 OR QLY
[l B> g on § 02 TN ]
bk 7 T VIO B R T Y
| aad S~
[ RV ET7 g L VY |
CIDE DL wedd i
QEIO-OIW
[ b PN s o) 2 4 T
OO ¥ DC 1A~ 12
AW OL

w 443455543335543333334‘.445555‘«33343344445443333343445
o.T oo.ooooo.oooo00.06:00000000000000600000000000ooooo.oooooo
had =2 2 R O N I O B I T I T T N T T T T T T T T T S T T T T T T A O e 2 I U T N N O N I N I I
b 1 OO 040 L3S LAJ L0S LABLAS 100 LS Ll LaJ LA 00 LA LAD LD AR0 120 140 L0 Rad Lo BJ L0 et 20 Gt G0 LA LA LD AT LA L) L 0 Ll ) L L A A0 L L B R L L L L s
Q= =MOT PN TN MNO SO T DM NOTNOTOINOOINOM T AN ONT TN TN
PO QPP v MM ORI N OMO OGO NIEOM O Cvih T —ININOOR NN QMO MG w T OM OO
MLM?52346??1455621224228241334351&&3921411351?12232919?—3
-
ao

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

x PN M NCI STMIINNUNNNM MMM G MMM OGP MMM O COSNI M QIO M 3
OENDVOVCOTOLOOOO VOOV COVDOVROOCOODLTLOOOVOOTUOORVOVOVRVCOTOO
b d= T T T T O T T T T O T O T O U T U T O U T T O U U T UL UL U U T TN U T U U U O NN NN N
S e QAT LA GLY LAY RASEAR LA KA LLERAS LT AR LT ERA L0T LT RAS A1 BAY LS AT BA0 L0 00 LAY ALE G0 LAPALY G002 RAA 100 L Lk LAS AT LA ALY LS AT GLF LF S0 LLF AL A0 LS LLE UL LD LA 1Y
DUONDHOVROONONT OWNRNIMNNCETNDOMDO NPDOCONWWOTNNNHTC NG MBI O TGO
L LI GO INTMNINDE M T NONM T OV T et ot W TN T vt O T INDIN DI CE ot Pt NI G I O (Y 1 0O P (N
L s S AT O T WD AD PO W 0 vt VO N O et P O X oot O IO 1D A8 G5 O 1D Q0 O\ et 10 vt vt £ W1 vt AQ) vt oot O OO O v P ot I

-d

@ ~

2T

QO

[0 o

[l

X Wt Dt NN OO NN=HOCOO OO Ot NNAUNOOQOOOQO et OODO0R00 Cwiw
WA OSOOO0O0COOCOO OORDOOODOOOODD CO00CTCOIOVOOOOCOVOOCOOLLOLOOOCC
ErQl i+l 11ttt irddrtdrts it iVttt il it rtrdrt i
et o Lad L WL ALY TATAAT LT RAT Rad L0d AT 1 L0l Wl Radlat Ledhed L hed Rt 10 Lt 80 Rt B LAT LU LA L 20 A Aad Rt i td i WA D i Ll W A Ll A i g L et L g
DWU DG MMID At QG MIEI DO U NON Y Ot (O MOt T SOOI TN EVO MO O M YOI Oy
1 QU ON TP PON TNINETMOMON = ONNG OMNOOTNDNONTHOINLO OO Pt et (P i D O
MW%9?345899156 DO MO M N e D vt [ MDD e 1 e MU vt it D vt e U IO N Y vt vt vt O ot
ZzZ00

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

~
AHC.Z?..I..D MDD INDOOTNMNBAN PP ORINMINNTROND I DM IO NN NI
(11
B BRI B O NS T 0T RN AP NG ORI B NO YD NOMOONOMROUICM IO T OMNID
LA | TONDNMTONOS NMISMINMINMIO MM Bew SNOASONS SO M =INONNOCNWMNNS ONWWO T DT
O IDMCIeene M- iy N VMO0 @ i (N I A T O N -t Mt D e PO E
= - oIy et v O\] v vt vt e ot ol el et
~

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

RN O=XEZO0 U ETOALGEN XN I~ ZOA SN MUNIINU T ZOLESW I~ X
CCECCTTTIACT XOaNOoOOOOORBONN0 CLUOLOULOLOLLALLOOOOGOAAOOOOAO

LOCATION



133

-- WESTVACO PAPER HILL STUDY

3

CONCENTRATION DATA FOR RUH:

20090

LENGTH SCALE:

3

UNIT #

i NSTEMOTOTMMNITETITTNNTIOMTMEETCTDRERONDVRN TV NDDNDNDTETSS T
0.2 OCOHOOOCDOCOOLOCLOOOOCOOOOOODIIV0OLOLOODOOOLOCOOO0LODOOCO
YBR.—.—«-—--.-“—.--n_-—-—_-_u-s..-.--——---—-—
o ot €3 LS 00 L0 000 LT L0 L0 A0S LA 103 103 00 LAS L5 100 LA LS LA 00 Ll 00 L0 CAR 1 Latt) P L0 AR 0t a0 ) ) AT RAR LS AT LB LS Lad LA LA Lt d Lt Aad
OF e TSPV OEOT DRI NOS TR T PTIIOUMDGCOMMOTINANTNYOIN®
PR OO OO NMMO NS TOUINDONM PN O MO M0N0 WG COHNGNWINNINN
€ ead € (53 T SO vt 15 vt 1) ot oot O 113 ot 173 172 00 0 onnt oot 172 ot WO 01 O 3% 199 V20U I3 O 03 00 wnt V3 et I QIS 8 COUD vt vt vt ot et vt ot vy
P T T R
[ O ]

=z GNP IO I M PO 3 S s T QUMD I O PO I o o o v 7 2 - I o e e M MMM
CENAOCDOVCSVODVOVOCROOTDIODODIACLCRCQLOVCOO OO0 OCT
[y~ X~ 25 NN T SO TR N T D U JY DO TN TSN T T N SONS T NONE TN TN TN NN NN NN TN N SN T AN N N NN N N N O IR NN NN O NN O RN BN
e e €0 A0 LLE 10 108 LU0 LA LAR RAT AL BAE AR LD KRS LLE LAFIAE L0 0D 150000 LA D 0 BAD LAE LADARD LS IR0 LAT L0 L 005 LAH LAF ALY LAY LAS LA AAY RAJ DAL LAE LU LS iSRS 12
DONOAUOCIMMINODUID N AP O DTN BT INIT MO N OMA TN OO T ONNG
wd LU T 17D O U D vt et vt O et AT MY A8 WD 1) D173 S 0 2 ot oot O Do Bt DI SV U e 204D O QIR O O P S M IO
o L S GO PO e O D) vt 1173 vt oot 350 10 et 3 28 Poe O et €2 U0 o 79 O CU 0D O OO CI O ST P v Ko vt PO ONDD 30 SO I vt (0 vt ot ook ot ot et

wd

fr s 234
(v Lo LW
lealand oud
Ui~ T
S L AL ot vt L2 2 LD O et O L 0 vt bt O] vt et €0 S5 ot O wnet wnld vt wend Cf OGO O I3 O vt vt O EF O O O O\ ot 1 vl 0ot ot v vt ot yond vt
WD OCDOODCOOOOOCOTOOROLOCOOOOROIOCOOCDLOOOVOOOCLOOOCCOTC
-4 oo % T BN BEE K JBE K B IR O DK O N NN B BN BNC U B Y BN N SN R R RN SN T U NN TN TN N BN AN BN B N NN RN RN DR NN BN BN AN |
e 220 et L L LU R L L) G A L S U Lad L L L L 0 T8 L g G0 L R0 Rl g Lt A ) £ A0 B L Ll 0 T8 ) R e Ll (A0 L ud Lt L
o0 L, KO i o O 00 5 00 PO I (U e o IO PRI ot N G100 O et O3 O UV T30 1 CO > vt 1YY OB CIT) IV vt ot G2 00 v &1 00 8
1 DU O vt DO D P e $3 P S8 3 O st MDD NI ot vt QU 2 DO OO UD S P O S O PINIY OB \BMIN D C vs W A\D
0 LD 2 U vt ot oot O Pan ot vt vnt 1 CU ST o ang VD vt ot [ ot Q0 190 1Y ot 2 o M) IV ) D et ot O VIR R0 vt e ot weg g O 04 OVf vt et
noco ................................................
rad )

~
835149943982998»&9499508330.40.23503332455?3593345381
e 3 T S S T .
b (3ot FLICHOOAD OO P IS IAMY e PN O T (G CO R MM O 1?96358042?383343429686
XN IO QOO LTI T TNTDEOCOUNINCIOIw D DO vt NN T MO DO D BN D
Ll T OOINNDMI- 1 AL YOI LT VD vt o
=

A4

O T QAL S OLU e D3 DUP O ra S IO QL 02 U7 e SCIN SECA LI LD AL €9 10 3 LI M B S OO B B 2 0 e 22 DG INE
08 L1 Luf Lt L A R U G 8 0 00 e L Bk B ke R U U0 e B B L, €363 €IS QLT LI CD 6D wded e ed e od o od o o wd d 3 o

LOCATIOHN



134
-- WESTVACO PAPER MILL STUDY --

3

CONCENTRATION DATA FOR RUN:

2000

LENGETH SCALE:

4

UHIT %

a. <o SO
> WNOQS -
[ ol v O\ -4
- - -
Pt OMT Wv
[ -e oy

[ 4

Qa

[y L3

MOGCONQOw
-t A 1 OGO
[TTRNRY ¥3 7 X0 I R~ |
QO N OO
QG ONS O
X M Mmoo

v R O

%

L
~uroN
xnm L
[« W VN U1 |
(-9 Loy ]
WO

- A o i ol 7]
b 8 VY B J VRO e oo o
wiORWDEZWY
| % L feu g Lo ] V1]
o Y TR SRS R TY (6 ]
ol QWX
el e~ W
QDLIKI wmdO
ORIV
od o XX
WD G208 =141
S>NS>NWDU

w NE LMD INNTMOMONCTMIMMOIMIMTTEINNOINETMMIMETMIMNETTRNDNTMMMIMM ST E O
0Z COCOOCOVRQOOOOOODOCOCOOLOOOOVOOCLOCLOOOODLOCODOTCOLVOLOOCOLOO
b2~ 1+ -8 N NS T T AN N NN N N N A RO NN DY N NN JN NN T N N N NN NN N T NN N NN N NN N A N A N R DN DR U NN I N D R A A A N R RN |
e 9ot O LS A LA LAJ (A LA 120 L0 000 RAJ LAJLATLAS L0 10 LA Lad G0 00 LASAAD R4 6. k00 LAY Lad o L) Lad Lt AP ALY L (a2 A2 L) A Ll ) L2 0 Lad L) Bl L L A 0 ) ad i
QO I0YDONT SN TQROAUMDOI-MOwINIO DRONCTMMINNININONO ~OONT =R iIN —~IN WM MO
FOUTWORMT OENOMINTNSTO OO NOWNINCINCOMNACHONVONNO-MOWONTREROO
320t 2 O vt ON (U O D vt I3 173wt Ol vt 00 O O 61 O vt X vt 0 Tn e (7 ot 193 0t 22 O €O ot ot OV et vt 83 v Q0 170 ¢ O O O et O3 G2 < ot vt CO
[T T T T T T T T T T R T S
[- %~

=z e PO IO < P IO (SO MO IO U N R 1 e R T U QI NIQI NI MM o M I U U O NI B 10 M

OENOOIDOCRLODPODODSDOODOIDOCCODDOVODODVOVDOOVOOCOLOOCODOTORORCR
[ L2 TN U TN U U NN TN U U U D N U NN DN DN U R U A U NN U U T DR T U U AR U R U I TN PN LU T LU U T N O T O
o oo 03 LA A0 L8 L0 LD AL 1A0 LAF LAS KAF LAFRAT LR RASALE LAY RS A0 L0 LATALN LAY .0F LAE L) LA G0 ALE AF LD CAF IR LU0 RAS (RS LLSLAN LAY LU 0LE LLS LAF RLELAD LAF L0 L0 A2 S A LAF R
OGN T OONINSTTININID I CTOOMTNOTMITNINONODO XD~ OB DOITW
LI O T NN WO OIS BOIC 00 vt O3 M M P I IO YO NN D OO O UM T MY B vt WM D I T s Y DN NI O
ot 1, v N0 PO O vt (N 4D s o A ot O et womt 00 0 10D 0V ot A0 0N 0 5 vt vt et B8 vt N 1D 9ot O vt O OO QD ¥4 94 49 w8 OO 1 O3] ond vt 40 et vt vt

wl

g -

XN

[ =2 e DWS

e ot o

[ ] g 4

ZALM vt vt Ot U DS O vt vt DO G O Qi vt (NN NN G DO QO it ANOC OO O O vt O vt vt i )
WENOOCDODVDORVOCVOVOOODDOOOCODODOOTVDOODOOOROCOODOO0LOOOCRLCO
P ol S L N N A A R B AR R 0 B I BRI B AR N R BT N NN R A BN I B B L I N B N T T A
e 20 ot UL LA L 200 AR L2 LA LA RS RAT BT 1 00 1 A0 RS AL L R LS At 00 R0 Rh LD L) Rt A0 (0 A0 R0 R0 ) A0 RAJRADIAR LAY Lok A LAY LD LR 10 L0 L) S Lt Bsd )
G VTR viMEMOMONOEICIIMMIMOGINNIWEeT OOIWNITRMNMNDNAMOONETAHICI TN OM
I QUINGOOOO INW=DOINTINTOUNNMIANTMION T ADt "t QOGO OT T T ANRNONOONN D
LTS e T O vt vt 08 O D vt 14 1V vt O vt B O OV X O vt 1) ot O OO 00 vt vt 190 vt Cu 193 OO O oot O et et A w4 O I3 vt O (X O ot B ot 113 vt i 0

~
LN P BNOOONNOTOIMMNMINOCTT DT TINNCNNRNO O PO DN =D O MO U IN
L 4 T T T T T O
B BOMOIO N NI 00D N T UICEO 00 A O T I L B O DM ODBRN DO OMUININ N O
XX TN NNOP-DRNNOINWMD=INOMIIY D CMITNONDNSIN OO WD)t O OO W

XA BMINN MmN DI ONYION ) et v QI AD vt ) W\ vt o MOTHCMIOMMN
VO W oy -t O] v (N -t wnt pnb ot
)

XN HMUBETOALUY I DOALOEVI XN X ZOASEN D> XNI-ULTZOA KON =12 KN
CCXCTCCCCTTXOMMOMONDOOARCNINLOVOLOLLLOLLCLAA0CARLLOROOA

LOCATION



135

MILL STUDY

PAPER

WESTVACO

3

COHCENTRATION DATA FOR RUN:

2099

LENGTH SCaLE:

4

UHIT %

W DINTTMOMTMMOTTDOINDININMMMT e TR TnNnnnnnTtETeTTin
O QOOCOOCODOOCOODLOOLDOOTITOLICOCCOLCOOOOOO0CO0OCOOO
o= 7 <4 NUN S R R SN DN N T D A R D TR RN DO BN C N BN N SN A NN N NN AR A R N A N O BN RN B AN I NN BN B ]
e e O DA U 13 U L G 08 U U LR LT O A0 LR At A0 L L8 Lt S8 LD R 1R g LS L) U L0 Lt 1 Rt L AT g L Bid lad ) Lt b i s s
D pe b et QPP it TSP PO D N T DM D Pt -t T AR T O ARG SIN NN OINN. <
eI GOM et D P Ot P DO PO NAO NGNS T R MOC GO ENSOM
123 o) LI w06 17) 001 et vt vt 453 ot ot A0 U P 03 CR LD P ot ot 07 oot 02 PN 193 o 0ot O3 00 vt €U 157 vt £32 172 180 O0 1ot ot et v vt ot vt B
RTAC] ............................................
[x W s

= T CINOIM I MMUEIM <t 2 NUNOIGINMMMTMMMMME ST MMM MMM
DENIDOROCDIVOVRODICICODOVDCOOOOCOTOCIOCOCIOOTOCOCCORT
Eaal o Tooc 5 RS SN A S S N A I D I T A A T O T T HO TN T A U T N NN UV U BN U DS N DN U U U A DN B NN N A |
b € Gl I U AT LS 0 K U0 LU LA I L L A0 100 L0 LT AL GRS 0 LS LU R AL 0if 50 LAPARE LA LRE GaE IAT LA LAY LAD AP LAP R LLF LT R LS LAY
DONTCWMIONN T TOMOUNITITN OO TOHOOOOONC TN DRI O E NN
wd CLIGL = ALY T PIUTCO DI S IO (Y DD e D et WD O I P LY et e CO PN O w2 (U Y ot O e MR 09D vt - O
ot L, ner Wt vt TP ot vt et DD o ot G 7S ST et P 42 O ved vt vt wnd PO ) 2 (T vt vt oot vt O\ s O 1D BT 050 vt vt vl vt it e Cf vt v
e J e Y

-4

<X

a7 4

O

L] 2

Lo~

ZALICION v O O O O vt O L vt et [ st CU O N O 03 vt O vt vt vt QN vt O OV w20 0t OO O O OF O il w20 w0 94 vt vt ot vt ()
WO O OO OO CDORONCOIIOO0CTCOOOOOCHOOOCCLOOCCIOTOO0OOCO
poog o ST BN A B R TR TR LR NE O I B S I B AN K 5 R R A R R A B AN BN R N R B N B N B Y A BN RN B AN |
feea ST b0 L G L LU L Ll L L L R L S B AT L S L0 LS LS 0 Lo AT At Lt L 0 2 R St 0 el et 0 R L L LA i Wt L W L
UL QO 0D v CYCO OO Y 0D D O3 v 1 Y (N OO 2 T I NCY O F O NP O Vi P Ot N O GBI NN Y
PO UMD D =t DS OAUMNIAOO INTe @D T MM Mv P O vt P CUD S D DV T S INTI P e O
SESTLA et €O 1) vat ot ond O Pe ot a0 00 1N ot U s vt ot G5 ot M3 P 193 T ot O8N O et O 1572 O O Y0 e OO 98t vt wot ot vt ot e B
oo X ot I o T S S O T

brod ST ]

-~

RO ROED NN IOV IR TN TOINTON-EOMOMNNDOOMANOMMOD NN
L« o T T T e T T T T T S
BN SN 0T OB G M OO OO UM I S N Mt MO Gr N - YD O  SV 00
LT ! DO EOMIMINE T SNCITOONNTSUMTOONNDICINTDDOR DD MO N
L Cale UG COPw- - o O3 - O Cr VO YOI - - Akl ol
piag -t

s

U BZOALIEMI XN O EIZTO0. XN > X LI~ U BT OALTSENr KN
wiyuiwbdwidwiwwiiudid b b e b b B e R ke . QU OO0 dddd Dl ol

LOCaTICGH



136
-- WESTVYACO PAPER MILL STUDY -~

3
SCaLE:

CONCENTRATION DATA FOR RUN:

2000

LEHGTH

6

UNIT

o, N L-X-4
>0 NOVOR -
~\0 WMwmed O

. . ‘se
M) et Olvw

~ LRI LD
O W
UMl WO
o SO~ 20
relidtll Dbl
QOQOEX wki
QLRI W
- D d T ZE W,
WOOFX W W
>n>nuone

{7V] MONMETOOOWTNI NOWTETTIMNDONNTETC T F OOWONINTTINTTNNTINTTETINTTRLOWNNWING
ALE QCOCLOOOCOCOCOOTODODOOCOVOOCOOOOOTCOOOOOLIOOCOOCDLOSODOOCROOOODOOO
F-od ~ 1+ <5 JNN S B Y BE NN NN NN DNE RN 2NN NN N NN N D N N N DN NRAF JE NN NN A JNE NN JN TS TN T AN AU NN TN NN RO N SN NN N N N B N R N NN AT BN R NN AN BN NN N |
T 0t OO AT LT AT LS 00 L5 000 LA2 LAS 0T 0 LA LAS LAt Lad A 000 A L Lo 1) 100 A0 Ll LS S A D LA Lad LA A0 L A0 B L L Lk A0 U Gl L L il bl L L L L W L g g
QP OO IR T MEMID T RN DINNRO A MIRNONN TS D CINCONNOT NO OIS CIGINTw I Fe O
FOOTTNOMOAMONMIMt NACINMNOMMINM QO MONMNMNON IDIUIOI N v D G COMNLO PP M0 D PN v NI T (O
MLQIIZZI14513932«115?14“96?21464117»33?125:92411&&1&&111339122351
(el 1™
a.o

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

=z NG NNNM S NG MIMANNN T S ITMMMM BTN WMNM M MIE ST MMNTINTeET Y
CRARASODOOLCPLOCOVOOVCVOVDOOTOLOOOVCOTDLO DAL ROROTLRLOOVCDOCOCTO
Laadco-d. - NN TN UK U SO T U N U U N N O R U T N U TN TN U NN U N U NN T T T T U U U U U TR L UL TN T U T T UL N U U N UNY N NN N N NN AN
e e € AL LA LA A0 AF ST AT R LATLLY LAFLLY 00 400 LLS LAF AT LAF LAY CAIGAT B8 IFRAT LAFLLI LK LAS RAF 100 LLE LAF 0 RAS LRI LAL LAd LS LAY BLE LAJ 0 1T 10 L0F LLLAT Lt RAT LLT (A1 AT L3 LAX L1 1L S
DN ONN DOV O NI NOOOTNMT P ONONNNDS O NN IOT T O NOENSA O MO O S IN
wd EAI Y CUS: vt vt WDIND T Il @ B W vt D Er vt o O (Y O O e 04 PO vt 00 vt o O3 I O G000 P 8O P $3 00 P O DV 12 YD G B ) 1
Pt 1 v ©YOE PO X O DR e O O vt 18 21 04 Cof Q0 wet vt 45 Pe ot vt ot £ IO PG vt (0 ot O U U UD vt veet 2 G7 CY I Pio O U O MY vt 1) vet vt vt vt v I P 2 QO O

-l

LT ~~

st ¥4

O\

2 tong e

Ui 30

LA e Nt OO IO QO vt It QY- D O 4D vt vt O3 O vt vt G O G & vt O O Y 10D w0 3t 5 ot 0 K5 owod ot 3 ot €3 £ st vt ot 5 00 O O 9t 9ot O8f st et
WEMOOOCOOOTCOOLDOOCOROO0OOOOOV OO0 0OCOOOOQROOCOOOOCOLOCOODOOTRVLOODOCO
bod oA ® K 0 20 B0 BE TN NN BN AT AN N A K I 25 K K IC O D NN NN AN A JE IC IR N N RN T A N BN AN NN ANC O S B B N R 0N R A N B I N N B R A
o S vt 100 GAS 12 LASRAE LA) LS AR 000140 RAJLAE (AT LA LAl L 0 10 L0 A MY L A2 a0 G R AT A0S (A0 L) D LD LS AL LS L LE A0 L0k R B0 L L L L LA R0 A L I LD R L L) L Lt
QWL OASI R UMY O DDA (Ut DO 00 MM IS IV 1) g D0 U 010 O vt g T 0000 vt 1 0D Pae 00 vt o C3 B ot ) w4 U3 e
P QULOOVMPRONNNMOOM DO TOMMIO WA CING O =~ O T NT U N AD YN T O NTDOIUNDO DO N
T ST LD vt vt vt vt ot 8 [9) ) vt vot P O 03 et et T WD PP D e WU ot et IR IVD Y ot O O O D 00 C2 %3 o et 1T et vt st vt et O ¢ oo 80 051 1D O st et (U NS ot
O
g Sl

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

~~
.ﬂc.d.sloegszsd.-d O et DPD NN DI C NN wt DI RN DD E D TINUM O Dt ORI DD O Pe vt Y N
w
e IO MCY o 00000 P et Ot N O T OIS O ONIIIO P vt P P 2 N PO O OV e QU U UM IR O 0O
LE AR e M OPNMIND T MDD ™ WOt O L = IDOND = OOV T v IO U e

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

O NN Lol vt s X N0 G OO et D) e o I - et (e P~
BN ”
N i

E
3

QTV.XZIKNOPGI“PQRSTVUAZOPQRSTU.ZGIK“GPRGTX?.KPQSTKRRT-XGLBDFG ~
CCCCCCICTTXODOABOONO0M OLLLOLVLO AOOGAOAAOADWWWLIWWL LU L LOCVUYV

LOCARTIOHN



137
-- WESTVYACO PAPER HILL STUDY

-

3

CONCENTRATION DATA FOR RUN:

2000

LENGTH SCALE:

6

UNIT #

w WG
BE OO00OO
>t
Ldad =2V ITHIFTITVINY )
Cr=inThmm
FOQINMGNNG
QTN
QLrlh, = v e e e
as

z e
QEAJIOOSO
~OC I
Lk 2L R FTERE{RY]
DN G N
wd L LY DD IS
P A v OO Y

-

a ~

TN

OO v

-t i o

(73] g 4

Z AT WL OV vt vt v Y
W OOOO0
b A og % BN BNN BN B I |
T e i g It
GSulL. 0O NI
1 QAPPSO
TZ Wttt V)
000 -----
LW

B 3OS0
L1 =N
[ A

*

~

QWM
wod ok o o ok

LOCATION



138
~=- WESTVACO PAPER MILL STUDY --

3

DATA FOR RUN:

CONCENTRATION

2000

LEHGTH SCaLE:

1

UNITS

FACTOR

NM M FNNNM MDD SMMM MMM S T INNNNTMMTMIMIMMD S C T TNTMMMMMMM M S SN SMMMMM MMM e S
ZOTDODOCTODOILOTIOOOTIDVOLOIODSCTOITOVOOOCOCOTURLCTOTOOOCOOROCDRRVLTOCOLODOTODOD
(-« 2 SN U U T A R U T A T O U N T I A T U N U T RN NN NN NN O U S NN DN U U N N U N U NN U TN O DN DN I TN NN U AN NN U D NN NN U N N SLANE B IR R AN N
v LAS LS 00 Lot L0 fd LA L L0 00 R LS L Lo o) R ) 02 100 1S L L8 LA L8 Lt A Rt L 1t 1 L) LA A 000 L0 L8 00 LAt L A L0 0 LAS A 400 LA 1 R 100 L0 LS L Ll A0 00 Lad B e L Bl L3 LS R Ld Ll
Mt O OO PNt O R D QDI v vt D PO UM O MOIN QO e NA QS INMO M O T OO M TS UINE T D R DININWD M
DO MMAMUINNO O NN MWD (0w OO MIONONTONGTD - ONINGMEEN TSRt A ORI AD = O OO
d v O OO P P CEUD D v O AD AD ST O w4 19O 10 P 13 O vt T Q0 wed vt vt ) 19 T wost 13 11 9ot 19 O U O vt CNERT 9ot vd 0] TV 00 07 1) vt vwmd et O vond =8 i 6D wnt ot d [T et O] 7 oot 1D s

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

D1

I0ON

e Qb NS TOO UM EZOASEN > XN EZOAL SN XN R ZOLECO 3 X MU E RO L. M- 00N
“ﬁﬂﬁaﬂﬂaﬂ.ﬂﬂﬁﬂxaagseBBBBBBBBCCCCCCCCCCCCCCDDDQDDDDDDODDQEEEEEEEEEEEEF_E

o
-t



139
~~ WESTVACO PAPER MILL STUDY

- -

3

CONCENTRATION DATA FOR RUN:

2009

LENGTH SCALE:

H

UNITS

FACTOR

NEEMMMMNY M e ENINNNWINneTTNNnnRRnNnN YTt
LCOTDIODDOTRODORCOVOVDOVOVCOCROTORODVCOORTOOO
== 2 T I TN O NS N TN T U 2N T N T T O A N U N NN U NN O N N N U I N D U N O DN A N AN |
o0 TR0 At 3 L0 L0 Ll L Lk 00 (0 A0 Rt atlad 10 L L Ll L) R L ad RaBRAS 00 L3 L Lo 00 L0 LA Lt 1) Lt Bk Lkl
PP QI it i D PO e S IO RS O Mt D vt vt SR et DI SN T N G G DM e )
WO Ot 104 O 1 vt £0 O ot QO QDN (N O MO P O et vt et D O Cd N O 1
ek 153 w08 N 73] b et O O vt T 173 b vt vt O 9 9 179 179 wed CNEOW T YR OM ot A 050 vt ot T w0 st €3 CF OF O\ vt
L T T R T L T T T T S S S S S N SO,

=
foe)
"
e K00t 50 B0 2000 B €3 0L €7 o 2 DN SE K €0 K23 L i €T T w200 3 0 35 S5 O QL CO L GO B D0 IEINE
wFFFFFFFFFFFFFFGGGGGGGGGGLLLLLLLLLLLLLL

<
wd



20090

4
LENGTH SCHaLE:

140

~= WESIYRLU FHFEK MiLL diUpY
CONCENTRATION DATA FOR RUN:

UNIT & 11

Ny O

~

w
)E e
o WO
A\ w
[ % Lolis]
W BN
s e 2 o
LD x
Wikl (L]
(1A DO TT 0 g ~ B ]
- ] aiealad U]
EilUB U~ X
QRIS
br d T OO lid

UL WL
| d QML I~ L0
el k-
LB i
QDN
wd 2k AL ST Tl
WO b~ C L 1S
el T P aY s 1.5

w

NINMMETEIDNWNEETOMIMEMTLTINT GIN e EHMMM T SN PINTTETMMETCETINNG NNET T T T ¢ ¢ TT0N

AZ S000000L0 000COOOCOOOC (600000000000 COCOOLOO0000TD 0000000 ODOOO

hod <4< -3 T TN T I U N DN N N T N TN T T A T I N IO I

‘.-_.—..~_...n-u....u........_».—naoanu-.

e ot (AL LT A A LI L) LA 0 1 L L L0 AT A0 WOFIAT A 1000 00 AT LA L L A 8 L0 L (AT A3 LA Rl LAJ L) LA LAJ LS LAPLAILAS L LAY 40 0a] L L i ] LTS L L L Lt d

O OO N ONNNO T OMO O D= IR @ OT
J0O-MNONO WY T NMOMMIMC T IO T 0
3 d T vt 00 vt U UI CYTO 00 X ot vt B w4t O O AL vt I3 O 8-

[ 4 1P
a0

b 4

wd

R ”~
- 3473
OO
P dot o
Dh-2

LRI DO Ot vt vt 19 Nt G OO O vt O vt vt Y vt
WENOQOOIOOOOOCOC QOO0 LCOOLe
Ol T+ L1 E L ettt
o 0 WU W I LI A W W W L L Wl bl )
QWU Mt T D O OO EISI YO0 < Gy R O
| OULOMOWwmw i OMeOININ T NDOW
A Z U vt (U PO vt vt D N O e NIV o 00 e 11D V3 4O e

200
Z00

”~

LCTONRMNTINN S TOWOO D

aul

B OEOINMEY WMMNII O B CO M T N
X1 NP DMND N v O VRO DY P v 4D D 4T D
NONQ vt OV (s 1)

O
x

A4

LOCATION

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

CMNNMMIMMIN 9 MNONCINMINIMM YN
QENASQCLOOOCODO OO0 DODOTOCD
Lead.L~ TN TN T NN I TN N I N IO A B B |
B b €O UL AL LU LT RO A LA RA 00 08 Laf Le8 At L0 A0 100 RAD RS L LRI R
DONOBEHONMOC MONNNONIIO w5
wl TLIWIO F DD vt 0D I ONCYP O P MDD I P [
ot L, s vt ot O ) I O\ v ot 173 (0] vl vt vt Y 195 ) vt 32 QI D

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

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

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

U ZALENKE I U EZOO SO~
TCITICTETATT NNMOEMEOOICH MO0 MDD

DM EGRen TOSRCDINOBNTNDM MAONNNIMEDWINGDT
“Mﬂﬂm435°?6438 YN T O CBININ OO D N it i3 H O NI O O v
ot ot 02 T 2 e (U ot vt WD ot CEPO 13 P M Shot e SO O U GV D 00 Y O LD = (NCO Ty

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

My MO N IMMIN Y S D MMM N M MM M)
WMMMMMWMWOOOOO SOQRUOCDTOLOVOCLOO0O 0000000044%%%
-_—-____-u._._,-__-_~"~—_.*_ | 200 O O O O O |

CASLL AP LA AREAS LA LLE RS RAEA BAF LAY LA IS A L2 G LU LA LA I LU L L U RS LU B G0 A L LT
““ﬁ59926541026 ML TOCHNETMINND 00T O W0 N OO
M tfe G et DO O MM MY O OO P OUMIICIIGICH O U A DS F D et O t E I OI OO w1
i OLOIUY ot v I Ot Do DD G U SO UT I vt ot vt vt DUIOIUI ITD (N s vt 03 vt vkt et P UMD O w2 19

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

HOODOD vt (YOI IO OGO OD Ot OOIND (Yot wt O OO O ved b vet vt wod O
NMMQMOOOQOOOQO DOODODODODOOCO COCOOOOTDOOOD
.--*.o..?.’.?_-—-un.;:br-:*&..?_”mn--*b..?.?--n—.
Lttt i tatal L L L L LI Lt Wt L LS I W L i) Lt L) L A U Ll bt
NN B O O MY PO O3 G5 (YD EY 0 T UT N0 vt M 0N I 193 0 (N CO Y I D
DRANTNOTLODONG IMOTINNCITN—O MTIMINMDMNMMO
-t OO D et OIS O et GYCU VI DAY e 8 ot ot ot et vt it P VD X (V) wmt ot vt ot v vt (A ADNO FS vt D

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

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

AT D I (UM vt TN O T DD T v DD PRI O O P
xzzwsosi?a.i IR QO D (G e FOP ST NI
P

- ZOALGENIHN OMXLNTOLSENDFDI N I EZO0. 0L~
MCMWMCCCCCCCCCC QAOOOADSAAAAACO WwiWliikiWiw Wwide



141
-- WESTVACO PAPER HMILL STUDY --

4

CONCENTRATION DATA FOR RUN:

2000

LENGTH SCALE:

UBIT ¢ 11

a.
Do
(7.

L d

>+ (22
. WIHIOMO -
v st (UND O
T IR -1 -]
T I D

E WS b~ XX
GRS
L O il
O WD
| od QW TR
el >~ W
LI M el
XL
wod 3 e L 2 TR
LU €O COr b DC IS - LU
pe g a3 g T P T 7pT e

L2

az VNNT L LT E T VINN NN QININIDE IS HBINHINN DN ST TN

>Ox PVOCTOOOOOOOC SOGVICOTOS Q0000 GID00000
P R R N N N NN NN
S WHLWWLL WL W LI L i) i il i W) G it U L L W g w
ey NOVRPCITROINRR S@IN-SMSTME MEDMNTIBMND M T O
Py RN IR P NS S ORTMIIMPININ PO TR T OO O M
Py WOV IPINCO Cd vt Cremt PY gt fon vt CINDAD wot o et (U T D Pra O vt vt vt e P e
po R S S S T T O L T

WR) WMIMMMMSMMNMMYTO SeereTTMEM e MMM

COLCCOOOCOTTT COOOCCCTOD OOCOCTDOOSOC
Hmw..._..__..__. AR A I ey
e BUAKIURILI UL LU L LI G 10008 000 LGS LT 042 L0 AT LD RAFLATLAN LA 10 LAY LRI RASSAD LA
@@ BNOMD SISO P O gt it (IS IO i e 19000 N <3 5 3 (NN 0000
il gy PRI NP et QO (YO (g SOSHIN GO OCOMM M O I I SN O
o @t v DGR d FYOU YD ot ot vt vt 19 G 00 vt P 008 O X WD OO wed vt vt v et vt O wob

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

-
.9 ~
- 3-3%3
[ =1~ 1V}
Ll o
B~z
NMH QU vt ot ot ot 5 v et o oot wend O 0 O O OO vt O ot O vt 0 O (N0 4 0 wind vt ot ot ot
Er P00 COCOIOOCOC SOOCOTCOCO DOOOOCTIOOOCCC
e R N )
Sl MWW W I WIO LWL (i G Wit L Ll Lt L e Lt L Lad Lad Rl Lt bl Lt Ud
1 ou TUSIMIMOMOA T G GOCIAUGIION MO I IO (et P et
Zzw CHTOR AT XU S (9NN 0D S IMOMM O O D IAD P v 0
OOE W00 e 00 vt G O v O AD gttt OV ot B2 O oot IV U7 AL 8 9 ot vt ot oot o v ot

B I T T R T

~

ﬁu TNt GANDDIVDON DO g il NI LT Ui P I IS DT VD O
R
@) MMM -G T OOT N 0vO 0SNG 00 I OBV = O 5 P P 1 OV
oy "WRRBHIEP t NP OI e NI D T UM T O DD OO0

™

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

3

OXEZOOEOZX IOOOUWL O~ T T 000N
Llntn bt be o b L L L e U 948 00 0MID043 I wlddodad ot dadd ol s

LOCATION



142

-~ WESTVYACO PAPER MILL STUDY -~

4

RUM:
LENGTH SCHLE:

CONCENTRATION DATA FOR

20090

UHIT # 12

L OOoOLOMO
L O O
w - -‘-8
WO O
-y e
[Tp 2=
MHOOMNOM
M4 1 OONM
Wi+ - ©
NV OO
OWOW N
MO Ho
‘O O -
it
”~
L% ]
)E Fal
=0 W
[« o W ¥1 )
.
L -

LDLIRN  wdMe

DRI
ed 3l e S L
WO O =0 1= L
AV

Mg L 51 2L

w ne
ax OO
Q0 !
[t aad 1T TV
(=1 g g ' Y-

.114E-04

[P L. o
. -
[ -]

TN

IO O O

et ) !
e atadland W
Swuen M
1t OB @
L wIN
o0 - -
ZOOL

Fal
L0
aEa..
DO T
T ime S
aOd>

=

b4

LOCATIOH

MO OO M= \D ¢ T D ININ W
OOV OPOCOVOOODOLOO
[ 200 2 2 T B B DU N R I NN DN BN N B )
L U o U M b LU LS U A A A L L
A A NN O Q1 e PO AL et 190 117 S ot TR CY TN O
DD et OO AWM D DO
15V wot et G V) 1 WD v O e 1D O N - ot (-

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

M N OINMMIrarTt SN
DODOCODRVODCDOOCOOCD
[ 20 N TN T T T N T N U IO N B N I A
G40 0.0 L G g S0 BAT AT E L R S LI A S Lt
LI O NV MO N
Mt IO WVBOMMNMNOONTMINCY

et O vt (3 0 QO v OITH D POV we IO

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

IO TN YO vt ot vt it O I IO LD
QCOOCH COOVOOCOOCROL
TR S S N TN T T O I A N I O A
L LU Ltk W W W Ut L Ll bl Wity
-t O O3 Pt W ot 10300 vt X P OV OO
UG Do P WO IO NI S
CO v et PICY NI EN DM YOI Y

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

9089144115452:499

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

331§5358542121820
QO OOV wd vt wnt vt QOAD N O 00 (O W vt vt v
et Y3 O e

O O DA MMUDZT OO K
g @ LOLOL

QLA DLOO0

OINC LM @ T TN OUIE I G T UIND
COOCOOODOODOOD HOOODOOOOOOO
LI T 0 T T T T T I BT T N T O T T T I I |
0 L G0 LD Lo RS AR A Lo i LS A gt tag L Lt G 1S B LS e s
WINPT MNP G oA 1 M CIP P 0D 23
WSROI T OO ORI D
51461353231131781113155

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

Y MMNEIOMMM Y NN NMMM S
COQPOCODOOCORL DOCDOIDODOCO
..-u_-—~._u.._.~__.._
LA BAT L0 RAS AAD AS LA RS SAT AR LAY 1p 1ad td RARRSY RAD ALY Lif LD BT L8
PMONNOMwP=-MOTT INDMONIEMOT TP
F OOt et 1O At SO SPMIM NG (Y
?x$9i1?3211211112124157

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

109 0N ot vt C cont wvt wed it OF IO 10 1) 1ot ot ) vt el vt wot N 1Y
ODOOOCVDOCOOOCL CODOODOOCO
LI 2 T O T Y S N D IO N DRI T TR A SN T N B I A
U A0 G RAR R 10 U Ll IR A IS 45 g ) i b L ad T L L g
M PO OMINOWOMN 1MSNNOTONT O
vt O OO CIT (YOO MINMNYRMWVS
U e AL i SO UT O e vt B @Y P Fon oot (N et O vt - U

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

CINOM OISO QD O Pr-10tRIN D NS

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

et OOt OGN N JOOMMMETOOONMNY
Ot PO TIO T N ot vt OO O OO U D vt W vy
MINIGD S e U D O P vt (i et

MMEZOOOREMM X i n TR~
L g Lad AT Rad LAY LU LS LA LU 0T 1, 1, B G B A L BA L L B



143

-~ WESTVYACOD PAPER MILL STUDY

4

COHCENTRATION DATA FOR RUHN:

20090

LENGTH SCALE:

UNIT & 12

0
OO M
b ] OO
[CURER FUI VY B S =
Q i OO
S QO
x INMHoe 60

had X TV O Ry Y V3 &% )
- (=1 ol =4
wrtidtad  Sobk- W
QIO
- 2D e S S T
WD e UL - L
SOV

w WVWLDNNVTINT

AL OQCOLOHLOOOC.

P AR ]
e b £ L ) LD L0 100 L ARSI LT U
€ e b vt O O 74 S UV
b DI O O (U O vt D v
€ o <L 00 €0 O vt et €3 GY CU I (1
2+ L
aa

..........

b ST MMM
OEANSCOOOOCOCOECO
L~ 1~ T N T T O O N I I O |
= 3 L LU L AL L i i
DONONCNTOTDOC O
d T LI vt MU D QO
ot L, vov vt v ol wod v et vt Y] et OV

-l

e 4
QO W
S0t Dot Joow
[ o
ZTUWMIMMOM IO~ ™~
WEHOOOOSOOL OO0
b4 oS 2N N NN NN L N D B B A
et T o0 L WD W L S LU I I R
LIl T INEI NI 000M
f QUL DN MRS
g VYT 50 N DG D e ] o RO IV D
QOQ
ZOQ

..........

~
LONINTRN-NOO
T
=B b £N 0000 00 Y O = QU U I QO
ET 1| NN DOWONN
XD -t -
=

..........

A4

Lo g JETaJIRITHE e oL B
(L[4 J &P YA I 3. I3, 1 4. T4 )

LOCATIOH

WINNNTTTNT TG
COOQCLOOOO0OOOLDOO0O
trtr ey
wwwwuu sl I W
TSI TP O
UG O OO YO
O 7] I\ vt ot ot X ot Pt ot g ot o

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

& TEMOMSMNMMIMIM
OODOOCOOTCOTTLC
| U L O T O I I |
LA LA L S L L L Lt At Lt il
MOT=THOOOOTHMT
A G NMSMIN G IN(I I T
PRI AD G v vt NI O CYOF O vt vt

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

CN O O CU O vt vt (] vt wood wet vt O O
SOCOCOCOOOCOOOOCL
[ 70 T T U IO U R I I R D B I |
Wi W W Ll g g wl
Bt DIt NNOO U N S 0O 10
IN=INMNOSHNSDONINN OB
O P W D O vt it V3 ot et vt ot ON B

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

PO NIO DD T OO

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

IO DO T M) e OB v (U
TININNGOTNINOT DO

I Lt L L ]
=
o
DY ETOASEO R H-2X M
ot o e o eed ek e b D P D



144

-~ WESTVACD PAPER MILL STUDY

4

CONCENTRATION DATA FOR RUN:

20090

LENGTH SCAaLE:

UNIT # 13

a 3] O
>0 NOQVOS -
D Qw0 O

. . . -88
o ML R X B o1 )

il > iy
LOEX wXo
QEIV+VOW
d D X ZT XL
WO QMU
> nuQM el

w TEMTNR ¢ VETOMNN N EIDTCETCTIN
X OCO0O0OV HoOOO0CTCOHLIODOOOOTO
WDM&P&BD&........__._,-.._.

- 1 Lt 100 Rastat W L A 1t L) ol ad R L R L A LS
O NNDO M-I MO O MW DI DT (D0
FOOMNONDO 0¢ OONMOD B UIIDMO O NN

A OO MO NO N et R vt F R Dt O

a0

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

=z MMNMTD ¢ MINMM TN w19 FMMMMRM S
CEACODOCTCO 000V OCOCOOOOOCOTOO
OOt LB pppp byt
P b GO IS LAY 100 100000 LAFRAZ LAY AL LAY (8 L0 A1 LS LU A LA D LI L
DONEO WP Y 7 EV MO QDU N v v D O OGO Y vt e
wd DN e TR 0D G OIEIN T T Cr N () v e T e 0D AG N
MF(131963 OV IV ONAD O vt g Cof oot P vt PO 53 T vmd ot

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

-t

n ”~

ZZNX

DO

[l ad o

I~z

““EWMMMMM S NQO NVt gl O OO OO D™
o OOVONCOC DSLOLO

Erw*r+++ 1 | (41441 41 Awmv.wwfm.m,%...% '

= Z e WL WY ottt Wb pg Ll L s bl ud

GLIU. BN O CY M It O w1 0Y O D UMt IO

1 QUOWODMIMD QMR N O (S e D OIRP O DI

MMM141963 B2 D (D Ot g (il oot o et IO Tt O

ZOQ

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

”~
Rnos?lsz ONMODOE OO SOOI O
e IGNIF 0D o\ QOO OUIIIT 130 U3 < EWO 00t 13
XX IANROSM 15D DO vt et \D X Pt D PP vt
QD> NOWN -~ =M O NN
-~ -t
~'

........

LOCATION

DN WTINMINT ST WINWWOWINID ¢TI
OCOOOOIOICOVCOO OODOOOODOOOC
R N R RN
W S L L L RS LS LAl A S RAD RS g g 0.0 Lt el e 13) LB A s td dad
DU D DMt PePe Ve DO VN O OINO O
OO TMPI L DINCOO )t =N N OIMOIND
OO 1 et vt G2 T OICR U IV 00 ) P 157 D €1 oot g et et N i)

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

NG PIMSELTMIMMIMS e NeTT MMMV e
SOODOOOTRDORVCRCOOOOODSDLODOO
[ IO T VO T R O T O T TR S R TR N T NN TN U S AN N A AN |
LAY U0 AR LA AT AT LS RSO ARE LAN I RATRAY 1if Ll RATARE LN EAD BAJ L0 IAILRE RASALS
QCWNOOONTIITOCIN MO MO (NI
Mt (AN O QDS At O WA DI I
G OIA vt et VG OI OIS 4 TD P NI B D00 o vt v vt P o

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

Nt vt NO Mt S QO Qv it YN SO OO ven
OSOODOVCHDODOOC ODOOOCOHCOLLOC
11 1 14 Ftredrel Lt
LA AT A0 L 02 A AT AP LA At AT EAR AN L9 hd (] At tad Lad 00 RS aB Ll had Laf
N’NOHTE O WD OMIMM AU NS ML MIOND
MO O DR O () vt wt H O D DM D
B OOt vt vt BNV O OE O 1 [ 1) P I 00 ot owt vt vt N

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

TIPNRO OO IOV NN RN TOCDON

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

VO NN T NOMNOtOM Dt NG NN I~ DN T O
IO MNNNNIDINWN o TN TN
w—t gy

=

3

. TN
CUNIKE mZOCOIXNN XMTAEWNINN OEEZTO0L.OENFXN Y E OO N
CECCXCT MEEOIBEDE OLLLOLLULOLL &

AQOOASHOOO WWWMIWW W WWWW



145

-~ WESTVACO PAPER MILL STUDY

4

CONCENTRATION DATA FOR RUN:

2000

LEHGTH SCaLE:

UHIT & 13

.y

[~ % N <O
O NOOOD
[l QO O
L~ BN BRI - -1

et e D G
L]

[=4
.

uwIn
MOOSNOR
3 OO
W wwr + - O
D wuw OO
Q2 DWON S
E MUNON O

B,V 2 . S

~

(5]

~u o~

T W

a.~\

G~

~ BN
~ X [ e
CWED ~ x
Wik (6]

E UL~ T X
(R v g b VR o L]
b= AR QR
Selwad IR
- [ee RT3 Jv oo sl 4
el O W
QD2 WO
-d T d L1 T
WOO XL
> NS> NA

1Y) SINNNNNINWIN WY
0Z CO0COOOLOoO OO

>OQXI V1

e QU W LW WL W
P e RO PO [ O
FIOOMMM G I ON
Qe T MM NN CO M v (Y

[ o 1§ W
ac

x Uk o b ab Aol o
QRENAIVOCLODCOOR
(oo =1~ T SN T U I S TN I B I
= QWG LT Uy Gl g
RONT NN N
e TOLONORI G O O
UL A v P ORI QU N AD CO T e
P C e e e e e e e

. |

a ”~
pr o374
QDO
ot et o
Ui~z

0w
(-2}
(B}

Wit
L%
(¥4
O -

s o §1 T o B R R D e R R R I AT [y )
WEMCOOQOCOOOCOD OO
e~ o v
it Wi wWld
S OWGHINNMMIO OUS o
J QUNMOANIGNNN - NGy
ZZ MM ONMNINWOCE MM (NN
Pl =1~ B L L T
ZO0
~
DO TTNDDOD INT
QU « + = + o o o o s e .
BN OOMONNW ety iy
L 1 NI Ol b
[ '~ }= 4
=
~
=
o=
]
[ ad
x OEQLIEWVK~I3C I
&) Lttt te e O
[ee)
-d

WOV DO
SOO0CO0O0o
L T T I I |
wiuhuusw wi
QWD ST v v
NP Y DO D
RN O T v

NN NN
SOOCCTT
ter e
L Lol i L
- OMNC oM
O 000 M -
PN G D v

.......

NN - O OI O
SOCO0LS
[ I I 2 I I I |
duiwuiwiwiwg
LOM DT U
2NOOTOT
SRt 500 v

.......

MO NO O

.......

ONSHOIIMNN0
E T A T T

(L1 84Dl o oy}
el Sl



146

== WESTVACD PAPER MILL STUDY -~

4

CONCENTRATION DATA FOR RUN:

29090

LENGTH SCALE:

it 12 i3

UNITS

FACTOR

WO NS T TINDOr « < WIND T
NOOOGQGOOQOOO%MMMOM%OQ%OOO
L= I O O I I I e I A e B A A A R A A I B
e W L LU A L L S WS LA a0 (1 140 L0 LA Lo LS L) LT el LS L ad
P T O MOD v D s MYt O 05 (Y <2 0 CO P ) O T S vt st 0
SOOI O DIV g () vt Pon 157 O 100 1D O P B2
u18i2351211942111339112?2i

<

=
I=
s
P OO CUUDI N IE b by 3 5 T O 0.5 0L b DCIN
WQXHanGaxﬂsab:nQﬂuen:uanﬁan:uBn:n

Lo
-t

PO ININ T T NI OV TS T T NINNW
DOGDODOTCORIOVCD VOROROVULVOVDLODC
[0 TR T T T T T T N NN N AN U SN U N NN NN N N N I NN O N N O |
Ll L Lo LU b A L WU LA WIS Ll L s Ll L L s s Ll Ll Ll
DMUMD DD N D LV (N T OO 5N
SR CIAIEI N O UM P AD T P Pon B et () woe 7 wt ) D O
ek vt £ 2P O O O vt vt et YD 0 O v v D QBN I et vt O T v

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

Ur e EFTOL O XN UM EZO0. OO 00N
(ATATATAIATATATAIATRIATAISIS W Talalsln ot eluloln]alale]s]

WINPT EMMICTETITNNY
OO OORDOOOLOO0
[ T T T T TN A O O O B IO
Lot L Lo Lad L a2 Ll ad ad tud s Ly Lt
DR AN O MO INNC
I DM OO UK (MO 1D
O v (LU e vt G D I O w4 P NN

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

WM EZOALSBEN I HKN
140008 LAY L Lad Lad ad b ad Wl it



147

-

-~ HESTVYACO PAPER MILL STUDY

4

LENGTH SCALE:

CONCEHTRATION DATA FOR RUN:

20090

i1 i2 13

UNITS

FACTOR

MDY LT MM et D NGO OO NN ST NS NN e NiveT T
HOQDOVDODCDOUITODODOVOQC SOV OOVOVCOO
(=7 N T T T T N T T N O N N N NN AN TN NN N IO N DN NN T N N DN N A N N I I A |
et Lad Lad 8 W LA W Rad G Lad Lo L R ad i M LA L LS LS LS LA AR LAl (e tad L 0 L R 100 ) Ll e 1 Rt
PG IO R D O PN AD T O WD PUIC T MIT OO vt i) IO OY v D P T I v OO O
WD PTOFO G MRS GM L0 vt P B Mt O it VP S OLOAPI OV D B vt ot
aaed T et 3] O G vt et a7 wd 2,53 wned wed 5% (37 (Y vt vt QO G0 ONTCO O 199 4 15 P ol vl wned 3 et 3] 45 9o st

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

bl

x
[ ]
o
P I RN TOA KW b ML QMU LI (D B OO0 CSED I~IC N
MFFbLErFF:LrF:LrFn:ﬂhGnFﬁbGanLLLl?¥LLLLLlTTL

<
wd



148

-~ WESTYACD PAPER MILL STUDY

5

CONCENTRATION DATA FOR RUN:

20090

LENGTH SCalLE:

1

UNIT %

a. © oo
2O DOOSD -
g Qa0 O
o - ™M - - oW
1M DO D
Q vt

(V8] .

o o 00
Q Mo O
E MwO9 MO

EWBUi~~-TTIT
~r O S XSLITCD
[ B v Je 4 L N IY |
Il WD
- -0
Ul > W
LIRS O
QIO
- e Tt AT
L0 24 Lt~ 1l
A IIQMOAL

w TLLTOMETTTTTLTE Nrrd T0T PNTETETO ITTTETTE OINTTNGE T TNVOID
WWRWﬁWW%W¢WW4%40¢OOOOO0000000000000000000000000000
.._..-.-.-...-......_._—-__..-.._
Mnﬁﬂn%uﬁuw"nuﬁuanMWEE:E:tErhE:::E::EhtE::EhEE::EnEEE:E::E::EtE
g . MGINEOIRT GINMINIONWN POM O SN QINDAMINPT AN - O v D
FIOONUTELMIMEMMCO GQUNININETIO INHATMOIN I TODONRO Mt ONT IR OGN O

MHMJJ&JJ&JQQJQ&222GQII513111?&365521?5124965435691

oD

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

Z MM OIINIIMI T 9 MMM M MMM MM DMMMMMG ¢ MM ENMMM M T
ST T T 79999999 9000000 0000000 00000000 TSTT
AR AR R R R N
MM&L%:&WMU&REFE:hEcuEE:E&:E:.E:::EcE::EE::EtEE.EtEE:EE:EhE::EhE
.H..I.. M n 4&818%3 WWOOwt T O vt MOMMNTAMNOCONTMMN «GWONONIN’MNA WM
SETONCCRUEAMO IO QMNTMC Y wd (IOMN =T DINTAN SODD N0 s O N 10—
L o 0 N 00 w4 vt vt X CHPD T AR PN IY 00 M (1 78 P vt O vt et 40 6% O3 X P AD D)ot et s 199 19 40 €0 9 D e GO vt O

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

"

<t ”~~

zZN

O\

et 1ot P

b~ T

Z Ut et O O OO vt et vt vt v 0 (Vg v € vt (N ¥ vt vt vt vt vt et O Yot O vt D vttt (YO vt vt (O O vt ot vt vt NI N

MmiwwwwwwwwWOWOOOOOOOO0000000000000000000000000000

INCEEEEE E. Vol vt 108 E bt trt it atd trsr i+ttt

DPHZ?4?3%% H%EMEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
' e B0 O Ot 120D QUIMCIOIMIO wr O DI ¢ WO O CIDIND NN DN QL NIMING B0
DU O DD AN S NS tN O AN O O vt et \D T O =M I OND T DS NPt U O

ZZUWA- O N0 T DD NFU et F N I ot 40 1O Dt e VI it 1D 10 v )

ZQ

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

”~
OT IO T O DT f Qi IO Gvet
onE ................... .

378123905191499123312?7?45&899638546??1

QWIS DM
CEX I ORNOHONINNRINNINI (PO IOPOID DOt O Dvs I Dt vt i@ O O T INYIM W ITUD et v O
RDM324ww6211213 O e - TN ~N OEMMN

~

IO OO Y NOCONM=NID TOSON

EN

O ORI FIHXN YT ZOAEDY STOASEN XEOAODED XK

G

PO n->XN
(W A T

QQQQQAQQQQQQBBBBBBBCCCCCCCDDDDDDDEEEEMH

[FURTTR RS SRR YEVICVRRVEAY}

LOCATION



149

-~ HESTVACO PAPER MILL STUDY

S

CONCENTRATION DATA FOR RUHN:

2900

LENGTH SCALE:

1

UNIT #

W  TeTeMTeTTmin NINNDNDNTITTY
0 0O0O00CO0COCOO 00000000 C
>OR1 1Vt r L v ety ey
e v £ U LS LAS 0N LA RIS L2 LS LT LT 40 L) LU L B Tad AT Ll L)
Ol O ONMN=OMNT D O TIBND TN
= QM NI QNN v NN N TN WO TN M
Ced EMMIP N OV O MDY vt =D OIS
ao

=z MMMNNNMM M) ¢St TMOMY
CEADOOOCOODOOTO COLOROCOO0T
Y~ Y -~ O T T T T T T LI L L UL L L
= bee O LS LA WY AT T LA AT AT 0AY A2 LAJ LAH LA L R AL L LS L
DLINEC=O T AOMIN N 190MM =00 000
ST O NN U0 SCY CVOD O w1 00 P\ et 0300 O
WL L O et it DT O QO vt v = OIOI T DM N O
o F S

-d

Q ”~

LTI

QO w

ot Pt e

(1] oo

Z XU O CO OO ™ rivivt NNONIONINN S e O
WEmMOCOCOIOOOCOO QOO0LCOOO0C
Bt b+ +4++ 10T ETHEYIES
e 32 W LS W LU G I L Lt Ll it i Lt
GSWLOWONNIMYE il MMANUO PO ~IN.
P QOO TN TS ONIN MNOOOONT N~
T IDUD et = O vt WD ) vt vt YN Q -t T OO v
000 .....................
b [

~
LONTONYCTHNIN MDDTMITOINE
KLME + ¢ » + s o o o 6 o e e v s e e e e
B (30O IO NEIONO0 MMM T O e QO VN~
L INIMNOWONT D0 NN YO MO
QI NNNINONT N - ~Mm
x

A

U TOASE N> TROAWUL AT
[TRTRTRISIRTRTR W IR TR T L LLIL LI IR L A 14 T

LOCARTICH

LR Rp FTp T R i g ol o o g
OO0 THLOL
L2000 T I R I T A RO A A IR A )
A0 A0 WA LA B2 A L A L A LS L L
TN COBD e D
PO 50O N T O L0 OIM
NN IS N Ot O3 N T U

I TGN MM
SOV DLOOC
[ IR T O T O T T O I T A A I |
NERIRCURPTRIR LTSRN PR RRRL RS 2 18 1)
RN THNMNONMETNNO N
PO OLOFT ML
W UINDIS OIS D NN

NG D C3f vt 0ot o W et e e
SOCLOCOOCOTODOO
{200 T T T N S IO O A AN B A |
L b L ) G A i A S b A
S TNt BVt MO D vt 10w OO o
Dt L h 3 k-1 oY - Y Ry o
RO 3 A N ot o (0% W O DG I BY

DO THAHNO D DTORS

T Bt D e THO MG e O
ot et v D P et O O SN QO D e (T
e O (UM 1S

L R ZO0 SR P~ XN
U USSR DUGY YRS JURS [P DU R DU JUSKE DU QR JOSS



150
-~ WESTVACD PAPER MILL STUDY -~

S

CONCEHNTRATION DATA FOR RUN:

29009

LENGTH SCALE:

3

UNIT &

1ad
- < OO
>C MO -
<] N0 O
(I - SR ) -]
et OSQUMY 1D W
< o~
=4
[
e
13O0~
-l ] OOM
[RVRRRYFTETY 2N B R 4
a ooouihl OO0
D MO S5
o e O OO
R - X <
”~
w
)E ~~
o W
[+ T VR
a.ESN
B
~ (D34 [ oad
LA o wooe I VY b of
ik L [

b TV B JUVEC ] oodie ue o
wECE (XD
b LA
eiflend WO
o 3 U D 0 2
el S~
LIE L vl
O NnOu
-t 2 L KR e S TR
IO Q=20 -l
SN OUIS

W CETIMIMETETET KNG TMTINEN T ININN T T TINWOWN NNNTHOMMETDDND NNTIMO YT TN
Wwﬂwwwwn.vw.wwﬁ_vwww SOV OOCOOOCOVOOOCOOODO0OV0 PO LOCOSLLDOLLD SOOOTCIOOC
" [ A I R B N B D R N D N T 0 T T T T 20 T T A T U T R A N N N D N D A N A I N I DN N
TIDEEEnﬁﬁEHWEEE L0 189 L) 00 L 00 €0 Lt L L A0 a8 (it A0 U0 L LAY ) LA 00 U L A0 RS A8 1Al Lt L) L A L LS R L L L gl et Lt g L g
[~ Lkl 854 4 o~ D DQ o GG NP D O D GO SIBIN MO GONE NTIT e TPt DO Ut D UIND v D O vt
DT ONTNII~NOON INIR G GO O SCNOOSINGANMSINNG wIMINOOCTINNICONUM CWNHMNIOMN

MH.MAA&AJJAJAAJJ CUCH P TV ot P 0 OO N g vt et oot (3 199 8 IV O X vt 0 Bt D3 O P A0 ot vt vt I 0 S QY OUTY o 00 S e et vt SR OO 100

oo

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

T MPMIMUENNMMISIMIIN o g N0 S I I S IOM MMM CIRNRN TS INIOMIMIM 9 e My oI
1 MM
NMN%W%wn.vm.Awwwmn.vm. COODCTORCTC CROOTCOOOOTCOO TTOVTCOLOTDODLR 0QODOOTOTO
TTCEEE:EEEEEEEE............:._...._.._.___._..._._.. PrL bttt
010 UL LU RASRAS LA RRS LASRAT LAY 10 102 800 £AF LD LAY LATRAT ALILEHRAY RAI QS RAT A0 IS LAY LA Ll L Lt LA LA LU AU LAY iyl as g 0 g L L
DONT OO O PP et BVIITD P\, 00 P vt 00 O U W OO vt G OO P T Dt vt B Y P FINO T RN OO QOOMD WO G
d LOND S O BINQ T I et O IO O vt (S 13 O WO O IO O 1 e 00 O DOV O DN D= 1IN OV G O W00 O Y (IS
bt B PRI G AN = MIPIOPIPIED Oy O X vt DU QU OU DD G vt v QN v 9 T vt PO OV OO 4 CH O vt OO S O vt vt vt (DI P 0 weed vt P 0D - 1D

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

-l

L+ 4 ~
g .74
QDO
Pt Pt e
Dz

AT LY ot vt O € 5 vt v vt vl vt 8 (0] 0] (0] ot vt K vt O O OV vt (0] OV O 904 vt ot ot vt it ENF O O CN O DN 20N vt O O 8 vt vt YO O DY (N et vt vt O O S O vt 0
Mmlww‘wwwwwwwww% CODOOOOOOOC COOOTDOOOOOROO VOOCLITROVOVIDT SOCOOCOODOO
NWEEEREE EEEEsn.....?-.-.__—..._u-._—-.-....&..0..9..‘”.. 1t vt
NEF236306.&6153 L8 LA L L L R L L L G 0 0 1 L L0 L AT RS A R LA ad L0 TRl A e Red LAY L L L) Qo s L s Lt kit
- cF3?601653429M O P w100 Mt QI 00 W (4 O o ¢ DB P QDB O O QTN 1B G IO S (ot v o (Y O 0 2 0O
Ot O T OO DU I PO DI IS COUI Dt D P vt (LIUND P SN LD OV (9t W0 O (YLD OO ¢ €O

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

~ .
nﬂ&fﬁjﬁﬁjﬂﬁjﬁﬁ??939?7140? PO IO OO v DD Dl IO IO QD INTIM Y MO OO i OOy
I3 hetB 0N BN O QY UL 5 O H O T O VLGN D 458943622943_4.4 OO MMNNO WO ML)
v
LI QAR Ot DTV g ns (U P CUPD 7o 9t D ot vt v 1D € P I O vt O vt vt vt vt 908 vt O3 > 40 O 3 1D N O ot vt ot 2“3?3%%%“%

RDMZQZHHGZQZQI.@ vt OIS 1 -t ot ot O vt vt MU S N OO

~

..................... . [ S T o

GO0 WA O (b ST OO Qe D O (I bt N T2 OO QLU b 3 IEI € 0 32 XD O O (B 0D L) e 2 DT o
HE O, AU
CICETTCIAITITWMONDOMRABEDME LLWLOOLOLLOOWLUL ASAGAGAGANDOD W witiiuiul

LOCATION



151

-- WESTVACO PAPER MILL STUDY --

5

LEHGTH SCALE:

COMCENTRATION DATA FOR RUN:

20090

3

UNIT #

w DCEMMIOMMHMETTTT NN INNWNIINEIEG ST NDININY TG T T
R SY~7. ST T N T T TN T U 2 A T UL U VU U U U U AN TN IR Tt A N N NN DY D BN B N Y B B AT
e ot 3 0 L L 00 M0 1 00 100 AT LU LS LAD Rad 1 18 A LS LAS LA RV AT LRI AR A3 a0 AT 00 L 0 LA b g Al Rad Lt 1l
O PREI DT QT TRT O D DU DWT IO FODININE NS NI~ O
P DM OO EOMINOOM OO ONOO IO T~ OOOMMININIOWNWNMY
£ od T X YD U7 ot ot 01 vt oot Pt 9wt < PO O Y NI T DI vt T P T3 vt MDY BN ot et 03 O 2 40 05 00 - (5%
Pt T T T T
oo

x MM NCIN MM MM - S FMIMIOM M o MDDV
OULNOOCOOOCDOOCOOCOVOVCRULODOTD VOOV TLODCTTOLT
= L~ 3 SO T R O T T O T 0 T 0 U U UL J .U UL U U U T T U U U O AN U N R O]
oo bve €3 RAIEAT LAY 000 (RS LAL (00 4A0 LAS IS RIINES LATAAE SAT LA LU LAY LAY 0T IS AT L0A LAY (00 LAT1AD LAY LAY 6P LAY LA RAT LI AL LLI LRI LAY
DONNWYNNTOOTOTTURM T RO UTYOUIID 190D O WU D UMD O s e
wed €T3 Y 00 6 S vt wet WD vt F 9t 31 N D CUMD V3P O D PO T80 PP O vt PICU N N [0 0 O I 0l
P L N PO AE T vt v O vt et DA v 1D OIS PO MY P PV v I D P O PN 00 vt i UMD I N P D D
- T T e e S S T R e e s e e e e e

-l

a .~

XX

QO v

i o]

[ Lol

22 AL O vt vt € 5 O D vt vt vt ot CU O O OB O OO0 O ot 0ot v L0 O OO Y vt vt et vt wond o et v 3wt O
UWEMmMODSOOOCOOCIOODOLVCOOOOOOLC OO OCOODODODO
4 A . N I R R I A O IR O O I R B B B I I B AR T R S
4 227 b L 0 0 000 tad o L ad a0 G Lot 00 R 00 LAt 10 800 LD Rt 00 Rt L Rl b et it R 1 R L st ) L g Lad
QWLSIOICIYT NGO ONSTNNONMONNYLWMOETNN CNNOMMOOMOEFUIFM
1 QUMD R PN RO QXN O DINNIN T OOB NN T IORSIN O T Y
LU D vt et V3 O ot G0 DS P 1D 0D X S 100 00 v 53 O vt vt 1) 0 oot N 190 VX1 O 1000 vt © et
000 ......................................
-4 A1 8]

~ ) :
ﬁCté2i990?19I374816i351?21866?54?7993831
[Tt T e A
B ke N0 00T GG O IN Y vt OO DT I N O OO 7 vt PV CLBY O P 00 W vt vt 1300 €
LA § AP PP PSP O AR Y Prvt vt LI U AD O U3 0 S NN W AD QO O ON O N DO

RDW 2256!96322 L Dk o ) eIV
-t

ot

DX 2O 0. QIR0 b e 5O T 0L S UL UL € 20t =0 Qi N 30 328 O 0L S O 0 e 23 SC I
Gt L e e G M e W W L S DD OGO Ul bl d ot

LOCATIOH



152

-~ WESTVACO PAPER MILL STUDY --

S

LENGTH SCALE:

COHCENTRATION DATA FOR RUN:

2000

UHIT & 4

OO M
nmen Mo

(IR Ml
OXDWEWO
-t wd C e T
WO XL~
SO>NWQUMIN

w YN ECLETLTTT LT OOINTEM TN O A DINT M T TINRDEL DI e TMMMeTeTing
BZ OO0 ODCOOO COOLONDOCOOOVCDIVODOVCOOCOLOOO 000000000000%“
YOM..&.&&&&—D&&...a.o....-.._..__~_.._uu RN
ORI (3] WL L L L Gl A L A L L 1 g L L L g L e wl
OTT4151899?30515595?20?85368451337541#32ﬁ%ﬁﬁﬂﬁﬂﬂﬁ%%ﬂﬁﬁ
P IINAUN O NI IIOI T OO WOINAD DO I D vt IO vt vt P e OO M O IO 0 I QOIMNO N COWN OIS NN

MLMEE‘??J».«@PJ.AV?VIV&, CUY T € 2wt WO 1) oot T I P O O M) ot P e 03wt S DG vt 10 o 0V vet X vt vt ot P A0 X P I v 1)
P T T T T e S TS S I

ol - - T T T

= MM MMM MMM 1IN MO S U DI 3 M VD N UIRID 1y« 9 M OO N S DN

- SEACDODOOODOVCOVC OCDCOTVOVCOVCODOOLDCROLOLOVC oRCROTODOCOOOe

-2 O T N I T T T T T T T T T O RO TN N T R R N N R N U T T R R R O NN A
P b~ 0O AT Fad AT LI ARE LAS LLS L0 L0015 040 LD 000 A2 LAY LA0 1A A3 RAFRAI AN GASRAS L0d 100 LATRAY LA K0P RAT AL AL RAS RATRAI OE g0 AT 00 MAF SAR MRS LT LS AR S AR LRI LAS
MONT MO PG OO AN ANCINCMIOMOONMNT WD OENDO~ONNITNC OGNNSO IIOO B D
wd T LIS OU O et 0 O 2D 1O O Y w2 O A OO IV BN O (D A vt v 0 WD 00 e € O 0 X 1 DI © 9y V) 193 0D VD ot ) S QO WD O CY N 0O
ot L DO PN WU P U T vt PP Nt U SO IO vt D vt P QU P v D g 1) vt 1) vt O\ ot S OF IO BN S i D

-l
< "
22X
OO
Pt i e
253

Wl ot vl ot e el ol b ot po vt el P IV (] ot vt S et O OO D 9t 0 1) (N vt € et ot ot i (IO PO 1D ot ot ot
53300000000000009@0000000000.00.00.00.00.00.00QMOOQMMMMMMMMN
Pox S JE TN T T T TR A R O A O N N TN I N R N B UNE IS DNV NN UNE NN R SN BN NC U NN N N B NN B D S T TS T I UE O T T T I R O |
et 2 woe L 10 LIS a0 L Lt S LA 000 L A R R Lt LT G0 8 LD RF Ll Rk LA RS Lt .00 B Lo R A A R0 QA LA L AT L g it T At Rt g b tad ad W L Ad
OGN w-M N T OGS NIN G TAUINOMINN O NORO TN C PN OMETNOTOMO O
3} QLT T HION B MMDODOM GO QOO INC QORI ML PO OVEN vt OF O Pue S QO W 04 78 11 I\, vt 187 vt Poa ot O O A0 E3 U XD
WPO&W335??5364334234233641143?22318852231412141113?43315
4418

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

”~
QH36210244113?48784150365?66406846243879164216?995285

=B e 105 P DM C0 O U \D vt PV O 0V © 1D 00D B I (OO IO I3 00 10 AD vt W et T I N U3 I
XTI SIINNDMIO v vt P VDI (e vt 10 NS DT T 0NN 4%%””%”“”“%547

haad
~

ﬁO
it}
W NOALBENIIMUN O R ZOA KON O I OO0 BRI XN GIKH%%

CCaTITTITITITNDBBNDODADDOD O SEOEOODE DD wty i o oo tar o s

Ll Ll i g

LOCATION



153

~- WESTVACD PAPER HILL STUDY ~-

S

CONMCENTRATION DATA FOR RUN:

2000

LENGTH SCaALE:?

4

UNIT ¢

WN NG IIMIMMM T T C L OO DU E A DG DT T Ty

OOV OOOCOCVOL OOV LOIDOCOCOLOCTSTE
qu‘f.;..~...,...._.._..i*.__.._._..__,
o e MR L LT LI 00 LA RAS LT L LT LAD 103 000 LAF AT L) 0 AT LA A L2 LK G A B i) L i3 L0 B R L4 13
o 2y ¢ WD O ST P-AOT0 W WD AD w4 1030 1D PO WD D LD T D 1N KD P AN P Poe B IS0 T
@O I DO NMIND YOI T SR O D v O 4 (1O vt O DD D PN B

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

0.0y T e T T T R R S R

MR3433222223333555543332255443333333332

OO PCODOCOCOCO0 COOOTOOOOODLTOCTTCTTOOOT
e L L O O O T U O O T T T T T L O O L L
9 0w, UL AL LIS LS LA LAY 43 LA L0400 L L4 1000 LAJLAT- 201 L5 LU LATLLY LAY EAE LAE LA LRLLLE AR AL L
T BNO OO Nt GOt D (et 1D 3 T OV DT 1P L IVT DN w0 8O (0 N £ et o 003 350 T
Tt DR LT ot o et P O D (1Y DU 1000 O 0 £33 Cu 8w ad i BH T (PG a0 u O
™ CUND D ot s YOS e DD U O D 0 OF T8 T KE 0t G 0 vl et 80 455 vt OO woa vt (N CUE U7 e P (7 GO v

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

wd

@ o~
XX
(2o f oo DY
Poa paad oo
77 ot~

mmmz:zcooooxixi 143 160 IO 1O O N vt ot ot 5 10700 03] (N 9ot el ot vt 0t oot o vt o0 w0
E 00O O000O0C0 BOOOT V00O COVOTOOTOLTOCOD
IHI...+++++...._..,.....+_..........~_;
& ity WAL U LA G LA Ll Ad 1 8 00 G A A0 L0 LA L A G L B3 L3 LA LS i 00 g
1 ot O T FUIICI0NG vt Q0P O 5340wt 65 40 R CYD T ) Bt W 1D 8O 00 T o e W D47 0
g N AR vt N D DO 19 O N AR OHDNAG Ot U O N ey MU QL QU YD B0
5 iy e LY ot vt Ot ot A1 X ot 1) 0 (N O 9 55 DO €0 et 635 9 8 s ot €0 O W 1D B P D00

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

o~

CNP OO DO T D 1N SIS DC T DI IS N T G

ﬂﬂ@S#?iSI????SG222353158544?6?356011?9$
R99.276942.19622.1 ot et ol aped PV Poe P €3 ' w0t vt wo ot 17D C0 €3 AD P 53 e OV XTI
Z MR S -y T ot N T D

b b
Nt

el L e b L L W W L B €€ QI CT LTI LILT LI el o cond e e d o e e el o o et od

LOCATIOH

Wi EEOASERWMID COOOULOEIS Dl EXOL SO NN



154

-- WESTVYACO PAPER MILL STUDY -~

S

CONCENTRATION DATA FOR RUH:

20090

LENGTH SCALE:!

)

UHIT @

o ] L-2-2
WO NOOOO -
9 M O
[~ r B ]
) e (e

VOO 6
MMM =

TUIB Wm0 X
O CD RS G LT
Ll Lo o e § R ] 31
L WD
- Ql>xZ
eIl S W)
DO e
O e L
e 2D ad X T8 M
WO e OCQ L0141
SN IOmo

o DI TMMTLIDT (AN OO O WO WETEEETTONG ONINTETETTHINDD
AL COCOOLTODOCT 550000000 HOVSOOOO00 COOO0OIOOOOO
mﬂmﬂmhhyrﬁpbbﬁbhau......_ R N R O I A I _.._.....D.F
L L L 4 L0 G 0 L) L LU g9 1 L L s W) R L W W ul L W)
O GO O MINCID W IR RN =~INC T =T GNP OOE CO=INNT T OGS
P DA PPN BB O N O 0 0000 (Mt G20 T3 A D) vt e g it P PO 51 CUIID =419 O v 00D IO YU CIIM

MHM_.:?3912155131 OVt NI O Fon X vt A0 [2) ot U U O M UIDET ot et T M IR 0O

[ ¥~

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

Z  MMEMMMONMMMT GInWORN T NMNMIBM MMM DT TIOMINNM Y ST

wwmwwwwwwwwwwa_v% ©000C0CTCO00 0OOG000000 OO000D00000T
h R R N L O B I R T L L L I L

P COLU WA SIS LIS GIRAT LAY gy g 00 400 0 00 WA AR GAE AR ALY 00 L0 LAF LS AP LA LA LD HAY LU AT LI LIS LS BB A A L

SOUNMMORON-OOE o geMNf MO oA NINT 0O MOODMT DO~

- KLLMD CO MO M2 B Y OO e ot O
TALL, ot vt 1D et et T 19 6 G et et O i SmBRNINNINT OO ONMPmMNMON QNNNI=MwO hind

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

-l

ZRX N
QO
Wl povd e
[l ook~

ZEW At it i SO O g NN O S ONS e OOOOO =M MuNOOOOO oA
WS COCOCOOOCVD 400000 CTOVC0 OOCOLOOCO0 SOOVCOCOOOCT
Lt L L e i e A R A R R N LU A At L
#ot S et Lt L R0 W AL MW LR A 0 WA 0 W W W) 1 I L G LU L LS L L Bl bl Ll L L )
SUL QBT HENORONTI0 oA MN’NEIINOWER oM MNIIEOND MEIN w0 MUY
FQRMONwOOTETOOM MOQOMANTMI—OD MY ORTIONI QTN CTm IO TN

TTWONANGUATTOD A OMOT MM NON=INONMINY QMMMNMDN MM

ZLyw

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

P
ﬁﬂ282324.39”!921 OROMONIIOIIMINI (b T wile P IDNN [FMOD T T DI

B (D00 MDA CYD g g B DI O F Ot 10 GOl EII ¢ O 0000 P
TC I ONMDOMON—Ors T TN e e DI G OB M et OO w0

CMOmNT Y T DO DB
xax TGO D e OO MPMOIM

S

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

QY OALBED- XN (e EZOARNF>O oA CENNI>XN I BE N> IIN
CTCTXCECTEIACE 2oqmOROQOERNGT ASASOADAOS WiLilWiu bl s

LOCATION



155

-~ WESTVACO PAPER HILL STUDY -~

S

CONCENTRATION DATAR FOR RUN:

L

29

LEHGTH SCHALE:

w

L

UNIT

LOCRTION

w INYEETESIMTMIMITMINNOASNOINNYG e DSNNNOHNET Ty
LE QOOCOOCOOOOOCOOTET OO0 COOLLLLCOODSLLOT
=l A N A R A N A I I A N R N N T N N T T Tt 20 I e T I TN I N I B
e e 3 LS LAIAST ALY L) L0800 000 L8 G0 10 00 2 Rt LTS LA AH L R0 L el LAD RAS L3 LA LA A R A3 L0 12 10 03 i A3 L
Ok OO IO T MR = 1N \D O TN QO DN QO v O T 0 IR O Wy
2] OO (ot N ot s N SIS OM w SIC OO NDIINNNTUMSD D NN

MLM N vt 0 173 8 ot ot (1 et vorl OO et ot et i1 et [ vt P Y e PV 0] 07 2 orot (0 R 1 00 00 wot vt et (3wt 14
o T

[ N

z MMM NN MMNOINS @ DGUIN T S MNP S0 e MG MO MG D
DENOODOCTOCOTVOODLTCOCOTOOD CRCCLIVOTCLTRC
Lnb =42 TN T TN JN U U TN U TN U TN U J U T T U T T T T T NN SO U OO NN N NN DN N N
P b 0 AU L AT LA LA LA B AR AT RO NP L0 GAF O A LT AR LAY A LR LLE A L2 AR LAY AT S L3 LT L LY
DINMNAHCQNOE T IINMIN DG U N D SO Qe QB0 T T B O DN
AL M AN ORI Tt D D WO P vt P O F OO T3t N0 O MY oot O By ot ot v
Pt Ui s? MO IO Pe vl vt vk vet vk vt PO IV OO vt vt O 40 v PRI P S5 T D W e it et O] T 04 PO 10 0D

-t

zZN

QO

Pl ot o

[ 1A )
ZLXUWmOOOOOOCOODMOIvwt UMMM vt 9t et DO DU OV et vt o o vt et 0 G 7 S O O
WENMOSOCOOOOOOOCOCOCCHETCOOCTOO0D COQLLOLOLIULOOO
EQO i+t dr+r+++ 4+ 0 10012 de PT84+t
4 22 LA L A L 1) A0 L L 1 0 A a0 A L R L R L g ) R T LA L A L 40 L 5.0 T 4
CUIL OO0 WO B Pum Tt (¢ 0 VR NOODWMITINY Cre3 M Ne B e
P OUL OIDMOODOTINNETDT IR MIMaBIOTRN NT=OT R O UIT

MMM ot oot went O3 I3 0N 00 P CO 00 AD vt (53 wont vt 002 13 vt O 003wt R N 99 V0 oot N3V 307 A3 A et vt vt vt ot O

TOOL

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

~

ﬁﬁ VT OSHOP- DT Ot DO P OO ST 905;7.432539.0331

B0 QOIS P AT O C O et DH YT L0 OHLD D00 M0 w00 105 3 O e 20 B

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

X D Y WO INCININ D v O M OMNOW vt O AD e N N P P €O PN 1Y
O et MITONDOON. 0y vt ot ot ot et £
= .t w4 e
St

O-Y R ZOASREW XN IR Q WL OTw g UM ETOLDA N
Lo T S TNV I FO VI T VS PO TR PR & [0 T . T T, Y T2 P DK, QPR UK JURN JRA DRI YN JONS QU Qs S 008 0N O O



156

~~ WESTVYACO PAPER MILL STUDY -~

S

COHCEMNTRATION DATA FOR RUN:

2009

LENGTH SCALE:

i

UHITS

ORI IN T TN TP D00 =4 1) e 1) G4 vV vt 19 P e I CHEI I w4 0O P e 6 €0 oo 12 G0 1D CUID ws 00 O 6 F XTI P 0D O DD v o
S IO OIM 03PN DN Q) 1) P 00 0 O M A0 00 O W oot 4 63 19 0 < 15 1 WO vt 00 3 1483 e £0 G0 ¥ ¢ 1 vt 199, 48 00 A0 0 vt o=t £0 Ol oot 1313 P et
”_.é.,bouznd.l?17«6564&1&?4.ﬁiil5325€7161232!26556114?al..lisg.ﬂ.sgi.‘l CUPDI PO N W vt vt GO v N ORI
=

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

10N

b O MO QB DL - D IS 1 M B2 QL 0 0 e D QLI X 2 CO 0 CH QL U D 3C N L 04 S22 CI 0 02 () bom 3 9 1] (34 22 T2 O30 QL EN e 2 DCIN
mQARﬁaﬁnahnRQEBBBBBBEBBBBCCCCCCCCCCCCCCDDDDDDDDDDDDDEEEEEEEEEEEE

o
-l



157

-- WESTVACD PAPER MILL STUDY --

5

CONCENTRATION DATA FOR RUN:

20090

LENGTH SCALE:

1

UNITS

FH&CTOR

IR MR IMMOM ¢ T WD N DEINE W MMM G S e e M N
EOCDOVDODOVDOVIVO S IO DT LRI TOOCDOTT
[~ J T T T N N U A T N U DN N I U T N T TN O T TN TN TN TN T T T T N TN T T A I BN |
St 0 L L Lt 1 L 0 L L2 10 e R htd L0 ) 10 R 10 100 R Ll LAS LB 0 D i ot K b L83 203 S i LA R LBt il W
Pt R S vt O Ot I RO DWW OO 0MO Py D SOOI W AD D DN
2300 00 P 00 <O P B O CU I w1 EYSY D 1D 4D Q0 Y WO V) et g P 00 03 7 QRO 1 00 ot D A0 O (e
e PO O 130D werd CNE 1D O £ et 0D DD P ool vk (N1 OO 10 (7 B0 wond 30 ot ot vant 0 O 1) oot et QN 173 ST o (3% ot ot ot ot

10N

U OGO NI MO UL T~ (Il N O A SR G DN
WFFFFFFFFFFFFFFEGGGGGGGGGLLLLLLLLLLLLLL

o
d



158

-

-~ MESTYACO PAPER MILL STUDY

COMCENTRATION DATA FOR RUN:

6

29090

LENGTH SCRLE:

UHIT # 114

o
Dee
[

[+-] OO
O VOVOMD .
w YO O
EEE T TR ¢ » 1 ++ ]

bt IO D
o -t
[+ 4
a.
N
MmooNoMm
w4 P CON
[2E R ST S X O B O -1
Q Ot OD
O MNOY wh
OO MO
LI A0 R~
”~
(&)
)E ~
0
[ < N TV ]
20 Ly is]

pong U3 Be3 BURRL] e we g
PV g e g e B AR
b end <X 0 A0
U] WD
ot Sl - 22
ULl W
CILIMDL el
ORIIDUI~N LW
e 3 wad < Wt T8 L B
WO Q=310
SHNUQURS

51 WO T M NININNINL
Z COODOCOCOCOOTOT T
g1 SR N NN N N N e |
Brow ymnt 7 LT IAT U LAT RAS L0 LT LD A2 ARJ AT A R 18
OF=p=MT RGO v IO MW P-T
P D D O A RE O) vt v v )
O GUIM P e GO IO T UL e 0
i,
Q.

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

= M M PO CU P e o
QUEACVDODOODOOOOLOOR
LS g =1~ T8 NN B S A N Y NN N N N B S I
e e €O WAL AT LAS LAS AR B RS LI L I LT s L
DN MO MM O NG T O
wed €T LY vt et vt O] et V) O vt o 00 P OO O O
bt L o W P G vt vt PO PO O IO v 10
P T I R L ]

wd

g ”~~

TEM

QOO

Loadaad oo

(721 cog>

XL O OO Ot IO OO IO
WEMMSOSDOQLOQOOOOLOO0ODO
Er-1 1 s 144+ 1 11t 11
e T e WU U LA D AU W A D L L L g L
£ LA LA, O vt vt ot N vt QD 1Y vt P ot O (55 2
T LOWTTINNOIOTTMOMMICED
-edead FTETER o ST BB Rt ap B of 2 Yo d oo T 1 o)
QOO
Z W

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

”~
LIM T NOT D@ D P
<
BN O LU IO O O U

LI35E-903 L104E-04

L161E-01

il
0

Xt URONDODMIMMIMNM o

O
=
o

MIUIP D v

LOCAYICH

O YT T O 0L I LN b o DN e
TEETCEETXITTLEITE 0

WEMMEE P T MMINNN

OO0
[

COVGOOOD
LN I I O I |

Wil Wl s

[Tpd prdet Rl - Rl

N O DM T

MIN O OIS we W00 DM NN

—t (et Y

......

MCICICI M &
DOIVOOC
I S I I
[SURSER U FERIEVESN)
By RO
P e (3 CVD
el v 03] vt wed (D

......

-t vt (N
OO
[ I LT
[FRRFEFETTTNTEIRV)]
LOMIO0IT.C
- P CIN T
£ vt Ol ~e O D

MO CdoD
Y I QI e vt
Lol ar LaTexToh o
ot W P OO et

vy

MEZTOLS
000 LA 03 00

et XXt ot NI DY

........

WMot o
COVOOQRO
LI I I O |
I sl g
O OV WD N
O G NOVMIWD
NQIN NN T T

........

Tt O ONOIN
QODOOCOO
11 +4111
Lt B G Lt Lt
OO O QO O o
3= OHO BN et
CIRAD I OIMIND

........

oS InNTMmoOw

O M ML INM <

T oMM
MMy
b vl

el ZO >N
LLLOLOLOY

W T OF T TS NINNININN
DODOOC FOVOLCOQOOOOOOCOO
I N I N N T T I O U I O O B
LU L LI L R L L L U L L Ll e L L L td
MODR DU O v e T D O IO T T O D
Pl T O VTR0 W et (YOI P et O O
G R (vt ) Y vt DD I D T D IINY

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

MOMMMIIT MMM ST
OODOOT OCODVDOVODCOVCOCD
R L LR UL LU
QLS AL L S0 LI 1 B0 RATIAY L L L L Lt )
WINNINAD OGNS VN WD =i vt Or it D
CUC -t (NOOL) ININNINP T v MDD TN OO
QU P I vt (N P vet vt =t O O VPO DD

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

OO vt Ot D OOt N CEOI I
SO0ONO 0VOVOSVOOOCCO00
I EE R I I I B N I
WAL L Wl W W s b L ud L
OHIO OO WM O O3 PSP F P
NTINADD RNt PMRINO~OORN
Ut Dt vt (I DIt GV WD O3 CO I

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

OMINWOC NPNIN-DINTINMODT

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

P N0 EMNACYOII T P MNCOI¢
MOONNG NWOOMETRYMODINTTE
et P S I CY QOO Q0D W e

wed

DM\T

EPOOLCKY QTR0 >XN
VGHLOLLL GOAODOAAOCQA0D



159

~~ PESTVYACD PAPER MILL STUDY -~

6

LEHGTH SCALE:

CONCENTRATION DATA FOR RUN:

290090

UNIT & 11

Q.
S
[
o

oz

-l
wi

[ ]
[ =]
=

o OO

L VWOMmMO -

LS ce N O

- 5 . . oae

T MO Ow
e

e
MOODNOM
M1 1 OO
It s - - O
STWwW OO
MNOT &
NORR MO
C N O -

QRN wdlle
QIO NO
d 2 e L T
WO QO F-2C UL -1
S-m>ruiaeal

W OTMMPMOEE™ DTEMOMTT N g

ax OOOOOOOOOOOOOOOQOOOOOQOOMMMﬁMMMMM
SO0 LA I T E Il I i) T rrraeeees
o tme £ 0 L AR b WIS A L0000 L0 0 M Sl

Ol TINTPAMAMP RAND TN TS (o o L
FDOOMONG AT OO NMNODTMNOT 1. 2 (100D 19 e o
EoE ST R R TSRO Attt D0
oo

T SOIUINNMNMMO ¢ MNNMNNMMM Y
DENOOO00O0000 0OVOCOR0000 SO BOBs onrnm
R Sttt ikt sy L E LR U1
—Ou LU W G I LI U Ly
UC!52?215839284?93890066“9&“%%%%%%%%
JTONUMOAIT O 0ot O LMD O NN 11 O ot 133
it A A ahal b adahadd Aol -Rod oly IS ol odu o R lls I v RSPt 8!..1.1,1“
a ---------------------------------

-
n ”~
zTzw
O0Ow
(1] 0]
RO 00000m—0 NOOOOOD o~

Wl e ol
ERIOOOOO¢0000OOOOOOOOOOOﬂMMMMMMMMMZI
HTC.++++++&&R.++++++.... _~........4W
N THTHIHTHINTH Wt W L W L W L
05995383560592680440!019%%%&%%““%EEE
1 QWO TOTIONNDD NMAIDONMO IO TR 0 o O it s e e
ZZ vt ot PN et et CUOI % 00 ot a O OSOT vt UI PRt D (04 gt O 1) OO (2 w0 O vt vt

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

ZOWw

”»
VRONYIDMI O YOO OMDPVORWVD o
QE .....................

B PO MINONNINNNADT OO TVONONIT
CXL I VOPMIERNMINTO N ONNDNCITIN0 S
AP ONONQBD OQwMONNIw

“ vl ol e o

~

N vt < W O LD vd vt o
“OM L ORI NO O
OO MO O -
Ll -y

UMY EZO0GEND Y EZO0BEN
EEEEEEEEEEFFFFFFFFFFF%WHMMNMMUWHR

LOCATION



160
-~ WESTVACD PAPER MILL STUDY

6

RUN:
LENGTH SCALE:

COMCENTRATION DATA FOR

2000

UHIT # {2

Ly

-9 < oL
PO SOOoMe
0 O™ O
L= 2 T O 5

7.4.6588.1
o] - -t

w3
MooOMNOMm
o] o N | 007.
At s+ f=4
il 0o
SROW NSO
NMMOcy 0Oo

NDDE

L d WG
ol [T TR s =
wldid > W
CLLEM resle
QDN
P oue IO B o e g s 4 ¥ N
WO MWW
LIS

w
»Ool

O ON DR DWD O R WDI-ON DOV OO QINFININOTTINININ VNI TET I TINNT O DD
LZ CCOCOCODOOIODO TOOCTO 00 OOV LSOO TOOCCOOO

[ A I A A A L A A A A I A e A |

e 1 0O LU LU WU LU L L L A L L U L L WA L) WU g L Lt Lad el L e a0 W g ud il W W i w i w w
Ot @@ MO DRI DO CITOINAD i
OO OM DR DONIIOW PO O
G.LAHZ?OJI«.Q ?:.Jﬂ ,..d.— un.&..brl._ﬂl 6953566 23.
X

as

z
OO

NN NN IN NN VNI NMINWNT 3T NN

LS T N U N B AN N DN S D N SN S B NN NN O AN |

= b QLI LI U WS L 0 LU A LU T U0 W U R I S ) g
DONNMMMHONT QSR SN W OO NI MO
L TOI00 S O (IO QIS D e (Y OO COUICO T <> 00
UL PAT vl i T M U D ST OICA M v Q2O T 000D 34

-l

“ ~~
T
QO
Ll ot o
N-Z

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

ZXWIMETTMOMMMIMMMOToT IDMMONNN MM
WEMOOQOOOC DOV C COOOIO OO

Zr-0

LI T N N D N AN RN A N SR A A A N O A

e 220 LU LN U DS W L L ) Wil Wl il Wil
S INCIOYAUD CP U YOI O Y N TN Y O
QUL WTTOCANMTDNUNDIOMY Ol MM
WO QOIS (I PO D IR O 00 613455 23

VOO
Z00

~

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

QD D N OYMI T QPO v O ADINNNINN 20

Tw

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

BN ONONM NS ETM N IO O 89
T UND it

T 1
[ q~ b d
x
w

LOCATION

W T IXN O OWR DN It Qb3 N

TTCTLATIOORMDON OLVOVLO

g
i

—_TOMOEOMIVRINTS TTINGTINDHNNTIND P
NN OMOWNHNOTMN OFOMOM T MO OO
Pra 159 ot ot ot 153 1Y) et 2=t 5 O GY O} 8 et (D GO0 (U CU QY - e T O

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

MM TN MM MMM 5 S ¢ DM AN S MNNOD
OCOOTOOOROCTDCOTOCTOOIRCOO
T R N T L T T L T T T T LU L I e
A7 LY LAF Lt LA 05t L Sl 8 L k8 ok 000 LA Rl LR A0 M0 LAJ L0t LD LAF A LS L
P CUQIP A = MO M O DD NN =T OO
b vt O OU vt U CU O O 10 OO ) vt A0 (1 vt 00 ot 3 O vt 1D O
T T2 et OGO T () ot vt vt oot vt DY 1F OF I 4D =2 w4 NPV D OO D

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

MOt QOO w U O PAC O et vt vt it NN = I Y D
OOOCCOCOCOAOVO DSOS OOCODOOC
[ R R N T T N R T T O J T N N N I N O N I
180 L L Wl L L R Lo el Lad id U g ekt ot ad Ll Ll Ll L ud
-t IO G SN IICIA N 4 o O QI UNO NNV MM
DO MBIIN O BIO T M 0 S Pu vt i) T O v MINININN
oD O O ot wet VI vt 53 00 00 O ot X et O GO P e CU O vt U O

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

MOONNMDORSOT TN DEINMNO -0 WD~

Mt et T OMNMAOY? O M ENM SN D I O Ty e

-t IOMOIMHOONN N et ONONOONNNCO ™ -
- -9 Q N

M TOASENEDNXN Y T T OO AW~ XN
OAAAAAAOGAAD Wkl iwiywiuww il



161

-~ WESTYACO PAPER MILL STUDY -~

6

CONCENTRATION DATA FOR RUN:

2909

LENGTH SCALE:

UHIT # 12

-9
3
[

[

< oo

S SOoOMS -

0 O O

- "y - -49

T WINW  Owe
-t -t

[
QEIED b= 4
(2]

T I U e~ T
wEQEQTOG
e MO
U WD
- QO
W - W
CICIESL Xl
QDLW
-d D d LT T
WD O XL
NI WD WL

w TGN DINT T T DN TSI
AZ OVCODOOOOCLI OIUCOTSTLY CCOOLCO
o = 1< T N N N TN N DN TN OO N N N AU NN N NN SN BN B B BN RN I |
e QL) W LW I LS L L I W) L et s Gl
QPO NPP DO D (OO TEHT RO MO D
b L) vt et IO D P vt D P Poe T P D i 00 G OO (N
O I <K et NI (e 21D vt (Dt vt X (Y T i vy D O et et vt (000
@ vll,
[l

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

z MMMPMICMMM ST INTMMMM INeMMMMm e
QEASVOCOCOCOVOLO QOCOTT OCOCOO0
OO b eyt rrr et
fr~ e €O LA ARE AT AL 0 LLF ALS LAY LA AL A SRS AU A LU UF L RSt L L L
QLN UINTHOOTOM OMNMmONE YO OHD
I E OO T OO0 QNI DS SOt et YO T
UL N vt et D P T O AT Ol v DM OO T (S QOO VO v QD

-d

.“. -

ZTI

QO

0 dort b

BT

T LR vt 0N vt it vord ot wod ot O OV 19 I 0N ot vl wned vt 1) () vt ot et (T N
WENSODOODOSOODOTODO OCOOOCO DSOOLCR
b4 o & N R I NN NN N N TN NN O R T NN T NN N RO BN I N N B RN A |
v e Wl LW L W A bt L Ll bt L Bl il
QLR DDA NN ON D MO WD el U0
FQULOPFNNG~OINIMING TN T T ININ T D
ZERUARN IS DUt MO vttt T D vt vt v P )
(= oo fom
zQL

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

~
ROVEPVMIMONINION SENOM TP DOND
xw
BT NINTOCOTONTE THINDMNOYE FMRMOUISY S v
TX I CONINNMEMEOI wONMWDINYT v~ OMMMN Y

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

[ -~ CIM U Ol v g et vt vt ot vt
=
~r
z
L=
™
.
L 3 U NTOACAEN-N QU U O33N
[ ] ULttt e OO AL Juaduddadadad
o
~d



162
-- WESTVACD PAPER MILL STUDY --

‘s

CONCENTRATION DATA FOR RUN:

2009

SCALE:

LENGTH

UNIT & 13

-9 ™~ oo
0 MNOOOO -
D Wy O
(o~ 2 SRR - - ] < -]
[ aades S, Koo TN I 3 X
o)
[+ 4
Q.

LD
MGONOO
w2 ] OO
[T Y SRIE VAN BN I -
@ wwrMmuiw DO
0 COOM «06Y
b-> S TV s Lol NI o T

. ;24 .o .

-~

(&)

)E ”~

z0 W

[+ P S § ¥ |

[+ 1 28l )}

W BN
~ e X -
LD X
B~ (4]

b UX fuc- 3 VE Do oo wipe o
IR ENC) XD
LI XO Bl
W] WL
L fen 1 8¥ Je oer = 4
[aa 2V 1¥3 el Lo 1
LOE N sl
OO D
[ o OV L of 2 fomads 4 TR
MO b D0 LS - L)
g G g Ca Y BN T ] 004

3 NN T T M Mt oD
w WG S PN D DEOMNMY M T e DI IO PO I Tee

o OOOOOOOOOOOOWW%.%.WA..W - 22123 ..owA.vm,A.v COOOOOOODSLOO 000TLOO0O
bl =« - "0 N N T T N O T R B O B | L I T A | T T T T I O N D D N I I D TN N NN O R A |
bt i L i 23 W LS LGS WS W L g RORILII LS gy g g G L L0 L WIS Al b g st g
GTmrhS?wQ;acWﬁ%s%ﬂﬂ POCRTOT NMDINING OMCIND o O NG O vt I T v P W et T X ) v
P D3 0 O D vt vt 1) S < 1D S U ot DO AMID BN ON TMMIMO o (NN D WO N O T N
€ Lt 1D (Ut 5 D (D T 195 ) g P QU ot vttt et © O L ot oot IOt O g 041 (43,00 vt ot ot ot ot 19 ot oot vt (DI Pt ot e ot
oM O -~ AR A

6.

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

= WM MM s DM N0 9M TEIN 159 mmEu ot (UOIOMMY (9P M Of e <
e e T- - PP - n.vAww.AwAwn.vo.. OA.VOOOO wmn.l.vwv CCOVOTOOVCTDO0 OOCOTTOOO
- IR RN RN ERERE R R R AR R
P e € 0L Lid A2 L L L) 1 1 R 0 g g U AT LAY RS LI RRSAAD L) i 2 0 sy SRTLATUS AP OAE 30y 000 000 0l 1r K3 00N 100 LA RAD IAFIRADNAT 000080 Rad AAILAS L0 AT AAD
I A 0000 B IR vt 4D 4D 4D O DY TV il NG VNG DO DT g (440 (YOI OV O 4 00 P O Po O 0wt 14 (D D ot w8
et KL L et (Y300 B et e U AU D O © O PP BT QM I xt ot MBONITII 11y 5 G OIS CICU NI O~ 00D DN O LD P I
Pt e vt 17 vt e T ) LD AD P [ vt WO O vt vttt vt OO P vt IP D O 0 (1) Pt it v vt (D Ot 9t 6V (AP P 4D et ot e v

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

-t
.ﬂ Cand
Tz
[ ] we KNP
g et o

Y
%gwa&zafsoa;&lo.l(xi NO ettt ei O (Nt D et OO OO ™ OO tvitrt st vt it OO 9 OO St (O vt
UL O IO SO OO0 TOCL000 SOCO0O0 O0V00 55000000V TOCO OOOOOOOO
F e A R G G S R T LI IRt T I R R T R N I R O G-
Vet T2 e (0 L L0 L A 0 0 0 R U g S L L L L LG L i AL ) 500 0 s L S L T WA Q2 L Led Ll L el
LU L 5y 8 (X e vt O (U e ot et g DI DM MW 0O VOPD 0D 1o iy oy iy o (U 1 CUCUO B of) v ¥ V200 03 1) T
b~ SNt QIO D vt vt ot D TR T OMT @A TN MONDN G et AN MG O D DB NI I
ST L P Ot DG AD T wor DOt rtotvt et Y (P vt Ot P O (g (P I t ot ot ot YT ot ot B D 1Dt e e ot
000 ...................
= LATE)

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

~~

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

.nE ............
SR (et (UM et o (O et P 13 PCOVE T DND S QMO OO MM 4, (OGO ~NN D OV M

-2 A -t D OO DI Rewtvt  THOINMND MM ON MERON T n e @ONDMM OO O 1D DU i vt
oD N M ~0IN O vty M AEADPAD I ID MMM DT
= -t - T - Uy e ~
Nt
=
<o v
() 3
s HGPGS
< NXECOLORNIIN SOLDXN 22Ok N % MY EZOLOEO>XN ST oxn-N
'z CETLIRITTTTTETT BADDRAN0 CLOLVOL VPLOVUO AANCPACAAAOOOS WWLILILILIW
o
ol



163
-~ WESTVACO PAPER MILL STUDY

6

CONCENTRATION DATA FOR RUN:

29000

LEHGTH SCALE:

UHIT #% 13

EBUrb~-TT
O LW
R Oh—u
el WO
- DU~
il D W
QU il
(s lc @i} o d ) FRITY]
-d D d X LTl
WO O XX~ W
>>ane

wi VNS TTTTETIND9 ONINN
BZ COCQODOLOLOCO COOO
o>~ -3 N B R N DN R B B T N A B A B A |
QWi Wil Wi Wi
O b T OO O IIT W0 TOND
OO GN-IDON N
Qed TS v Y1 T NI NI EHEO ?—82&&
-4l TS
[\ W)

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

z TEMMMMMMMNTIDE oYY
QENACQCOQOOCOCOCOOT CCOC
Cond =~ 2 N U U O TN T D N I I B I O O
b~ b O LI G W A LU A e B udie
DONAMONT NN NONINGOS SVPIvwy
STANYTONGIMOCTINN LIMRO
WL e YN DD T DT MM Y0 2822

= |

ot "4
OO w
=t It o
N~z
ZXUAN O OO OQOOO AN QUM wive
WEOOOOOCOOOOOCTCO COO0
P4 oot 5 B8 BN B S0 JJE 0 JE L I 0 NN DN N B A ]
vt 320 v A W L W W Wt S Wi L Wl i
OWLMMOOM TSN MMOF.
TQULONNOOMITOOMTT WINOO
ZZWMN O U T M0 2322
QOO
4538

~
QM TTTNIMO A DOON
cw
B NOIOMOINONANOWY TMOY
Tt DTN -
KO —“MNNINN
=
~

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

HMYEZOTENVEIXN I
L v L i, Oaoo

LOCATION

P=IDININO D
OO0
LU I R I |
Wil g
PO
OMN.
N DR

......

LA ko Ty A
OO0
LI I I O |
LTI U RVETNRRVINY)
NONM v
F OGO
vt OO

......

I oot wod vt 3] ot
OOOO0O
| I I S I A |
Wit wt
SO N vt
T OV T D v
Lol - of RN Lr]

......

QO b~ I N
U RN N U DN



164
-- WESTVYACDO PAPER MILL STUDY

6

LENGTH SCALE:

COHCENTRATION DATA FOR RUN:

12

2009

13

it

UNITS

FACTOR

P @OUIN T N T UNOWV LD QI o T IN O N D)
LOCROVCVOOOCOIVCoICTICTTTODOOCD
[« 25 T TN TN TN TN TN T NN TN TN NN SN AN AT N SO NN N NS N N B AN N T A A |
9t L LS L0 Lok 0 L 03 At ad LA bd R M B 24,53 Ll 2 A L b L L g b L
P Poa (D Pe vt YOI T DN P OV 3. vt vt S (XIS 22 BB O D
TIRG P vt (N R vt et 00 Poe VD D YV O (3 0 " DN O D QOO W0 00 vt
wd CVEAD EL Do vt vt T 3 4D P WD D e 00 8 G vt vt o ot 153§ oot o A ] P e

I0ON

UM O 0. CH O (Db 2 IO €00 2230 GO 0L C% 0E (D b 53 DN 2ot
WQQQQQAQQQ LKL LT 20 0000 (00N 030 M A0 (0 O

o
wd

NTHTNT OUVIINYE ST INNONINY T TS T TM e T O ST EMMN G SN0
DOVODVO COOVDODOVOOOTIDOOTOCTOOV DO VDOVOLOOCOCO
LU N N T T T T U T S T T T T T T T T U O U I N NI I N I R
LU LU LI LU AL 108140 LAl D) G0 L) 1o g 1l i g L RS s Lad Gad Ld L A3 Lt s W Ll Ll L L ad s s L L tad
DO MIID MO DOIOAD O T vt DM N DM O QDM DO DB DO DD e
wstet ot 1t T v ot (N v 00 RS DD ot S ot vt O VIS U B o (U O o (RO UV O O vt T ND D 00T
QU Tw vt PO ID OO T vt O 00 0D 03 (0] 91 175 O 199 N O et vt vt X wrd wed (5N vend wend 11T P 78 et et wond 9o () w0 O 1

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

T

EOQ.CIOIE (It MZ Db~ DN (D0t M ED 20 0u ¥ 0L 00 b= D 0 L1 2L Z O 0L LY 02K b= 5> D0
LOOLOO OLLLPLOLUAAAASAOASAGACO WU WWRILI WL LI Ll L



165

-- WESTWACD PAPER HILL STUDY --

]

CONCENTRATION DATA FOR RUN:

2000

LENGTH SCALE:

11 12 i3

UNITS

FACTOR

eSS P T T CNROL DAUIT ST QOO T T UIIN
DOV ODOVCOOCLVT DODODOVD OO OD
[T TN N T TN N A Y DN N NN T NN SO NN N NN TN O A N N T N T T N A A |
it it ldl b L Wt WL it s Ll Lt ad
OO TININMIR-MMIONTN MMOCNONT WO MO G
U IV T CORNOM MOEIEMNL GA U WM 000 we
wd U U D CVAD IUOL v D DS O ot 110 w2t O OU O KF ot P vt vt v O

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

10N

O R ZOA X WE XN QUL D™D (IO D200
Cuutuoit il 3OUUUUO g dddaddad
w

=]
-l



166

BESTVACH PAPER MILL

STULY

"7

dATA FOR RUN:

CONCEHTRATICH

SCHRLE: 20990

LENGCTH

{

UNIT @

E
oL <r Cr
> WD ID -

SN ] 03 P Tat LS
[ o A~ 2
bt B EoF o RS, K
o et

4

&

e

MDD
i P ] QDI
(P2 SRR PRSI L=4
o QML o0
D MO ON
E IO MO
. qfs.wlo .ﬂv .
”~
(&)

)E N

b < - e

o Ry N 14

DE IR

R I AW
o o A2 oo
LI e x
W20 2
LR DR 3 3k oo SR (]
R A el TR
oo Viw: RURE 2R B sdfe o
ESE 2 Fov Frgub Ea g &

I el CLCD Dot
<> EXNFICTNS BRE SVE S
{aad fon 3 RERC i af o
[T VIIET RS L P U]
L1 9 > ad- S p S 3
DD WO W

e T e Lot o e
L3 €21 E bom I8 Lo L
=R I T

L A LI R W LI PIOD IR g b DY RAP) DI AR FADY P I e 1y 2 T INDO D
AR ORI IOCEOTOOIOOS SOOI OO0
- SSF—"7- " UK JE TN SR SR TN TE R G S SR SN SN SN SN SN SN SN SE S SN S N S T B NI NI
fo e LU LU LY LU LS LU LU LY LU LU LIS I LV U Ut Lu tu Lo lu tu tu iV LUy LY
0 e B ] 0 ek €0 et T8 I POR LD ot 3 1 10 T 1D S RN e D S 1 S DN SEHTI ON £
T A VN T AL IILD O N TICI PN D D [ O D NTO O
£33 0 O T ot e N AL v e ot oo o3 D o 3 S et St et D PN G et P ) o S SO UL
% e
ey

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

w I3 06 I3 P 0 DS DIV PO P S G St S O MR DR S S U S 3 G 1) g SV I e oo e
SHADODDT OOV VT DICOCOODVOVODOOOCCC
Y-k~ B TN S I I T T T I I N I O S I I L LA LR TR T TL L
Tow I (3 LADRATIAT AT A EASAAT LA LAT AR AT SN AR RS LA AT I LR AT IAT I A e A L R LR AR A
TR IR DG M Ot DI U T D O o o O IR T D D0 O B P D O P I
B LI LIPS OV T I AT O O T O3 UIDI AT D B O P O 1

Bt LR o B A AT S0 e SN T S0 e s SO T D PG U e 1 N Y e T S DY IR D D I

o T L T T S SRR S S S S S ST RC R A S
¥

wd

A" ”~

RN

Lol

ol Bl S

(P2

TECUNOe N D DO HRTIOCT DO DO OOOTOC T ICItiw
WO OCOOALOOOT RGO ACDTOIOHCTOTOTOl
R N I N BRI o o i R o o 2 i o B T i i i o o UL U TP
St T o LA WL IS 0 R BT LS LT LU T L L L s B W A Lt L L L g L W B LD L
L DR I P M3 I A P T I O et P P DB T AD v NS N Y O P OO
T LI O U I YU A wnt T 0 et 130 1) P vt P st WD B 3 1 O 1N VIR QO N
T LU QP00 et D IR oot et ol o 0 I3 43 00 O T 2 P O et 3 g e =80 P e
[0~ Pl
x

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

Py
L300 BP0 £ 100 I Fo ALE et ot 31 17 3t €08 et 5 S 1T K G e vt D 03 S A N Y
;er.\.{- ..............................
TR Ee NS Cr Al I8 T P I P QUM 0L COAS S IR S0 OB N P U 00 01 P ot [ e 00
Lo i MAMOE OO T I M M OIS I G S O T e
L2 en e NSNS T D R It e W P PR M OSSR D O BN

ol

-

<y Wk el et Mahand ¢4 Aol NS 1T ot bad
~r
=
(44}
(]
[ ) .
= B MO L K B I O L 3 AT S €D IR LT ) T, 00 1 e 3 (2 Q7S 0.3 O
[ PR et 4 4l BN v Ber 4l d v e v vl et eod e St vl wod wat D80 g T OB0) O



167

PAPER MILL STUDY

dEITVACY

- o

7

RUH:
LENGTH

~OR

]

"
-

CONCEDHTRATIOCH

2090

»
.

7

L

L]

<2}

™

T @

Us

PY
1% < e
D DOHCHL -

Yo n B LGN ey
L ) o )
Eaadat B G S atae R Ty B
fevd e8]

fey

&

=
MG CI
[ B L ]

[SE RS U TUAE B -
o Ok OO
I3 MO Ds i,
T e G OO

BERE - P

el
b
X Ll
St W
DEITE
P S
LA N
- PR [
CATMD we 4]
WS Gl fe
L e O et
Ta W et 2

p g Ehgua 3 ERENN § Sciind wié 3
e A RTE LR

HR s s Ko o
el esad RaR
toun fan RS o 2 i
[RLI VAL TURN S P X
LR sl
QAT
wed DI Tt ET RN A
(ARG § Sbing PRETUS FAS
N Gy

e

il My S 00 < MO IR PTG PO S M G IO M MMM M P PN M M N D DD M Y
LI OO OO oD OGaSEOO OO OO T OO OOONS OO0 O
5% << ¥-"40 N TS SN S J T S S TN TR T TN N U TN TN SO SSUUE SO NN TN ST SO R S SN L N S O |
S dve IRV I LU LU LN LU LY L LU LU LU LI LU LU G LU A A A Lt tu ot i Uy Lw LU LU G LY
€t o oo o3 CRE 0 €3 Bt SN 17305670 O 8 S I 0 Do W00 vt W TR T N 0 ot 220 W O D R N e T e (0
e DD LI P S ED D PN N SO T D O N e hD IR DL A W P PN e P00 WD 0 T DI M e
T med TN T o I ot o DN D DN T o e ST S R v e S R S A R e Y e SIS LT R S IS D
Qr i,
2.8

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

x TUDTRU N SO S O I P I PO OO D T T T T SN U S S I T O P e e g DY e
TSNSV OTODOT OO ODORCOTDOLVDOOCRCODVIOOLDT
oo S o N R T N S T O T T T 70 U T T T T T T T T U T U U N A N N U N N
S b €0 AR BN AT IR ELT B IR AR AT R L A AL IR PR BN AR SR IR AN A 00T 1 128 LIRS RN LAY TAT AT AL
DN NSO T OB S M M ST DO T e N N I T RO
e X LT N I3 ot et et 00 T T s 10 (Pt I T 8% 27 et et 7 07 NG R T R P et B DT PN et IR,
P IRURNRY oTT o TR« o B IRV E N P XS o Bae LIRS o R T P R abnr Tt R TN S e To S S U )

S 23~
HELIT DD OOORCO=VOOTTUCOOOODOOC DO O IR O vt i
WO ODOOOLOQOQOOCOO I TCADITOHOTOT2ODTO OO0
pA R A I B T B I I IR S T R S T T T T R I BT R AN T O A |
e T bt B0 B KT LA L0 LA L RS AT I O BAT AT L B0 a0 B L LA D L L A a3 B B W L g WS L Lu il
SHARIL TN T NG R M OO O NI IS I T NN LT T Al VOIS A
P LA T ENM R E SN NS T S T R D S NS N O MO e I DD O
R IWMUT R wt v i P TSI b ot ot U U P 1D ol SRS IO P U i o I vt P 8D o L ot ot oot
TR ¢

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

prag b R
~ )
L0 N v L0 O OE LS L) O 2 10 AN i 03 809 W0 100 1 (0 10 10 007 5 00 400 0 et 01N W v O SO ES vt 1)
L P S e e e e e e e

TR I N N I A O I I O S S e Qe S R L O S T P O i Pra ot DRSPS WS D0 i oD
L P OMNMON RN OSSN TN < MM AL o e

GNP OO P S Ot P T WA Tt S O P O IS VB e
b St sty vt 0TI NS et OV 1T N O e
o

$er

[

Enal PSP N DL I r O DO S G 2 QU CE IS r I 0, 3 2

P R e e B R RV A U U P TR O T T L2 1t L% I D 1a 1 4]
3

i1



168

JESTYACH PaPER HILL STUDY

-

7
SCRLE:

Ui

PATRK FOR R

Il
A

CCNCENTRATION

2000

LENGTH

4

UHIT &

e
£ < $r K
O ANBCICRD -
9 D O
o o. fev) . ..quaﬂnﬁ
0 OMY D
Feed vl et
o 4
aN
ok s
MG TIL -
™M D
[FEREES P R T B I R
o MO OO
O OOt N
x omralm Mmoo
DRNES 9 =
~
R
~pr o,
xin L2
T ™e W
friaign <H]
W R,
N .;fl\ﬁ Loae
CIWT o~ X
HILE B WS [ 8]

FO 24 DR LR LD ow NI o
N breleepate
EMIE Ll e L
L LR we -0 T o 01
o ..n.._..nUnp?n_\.Lr.
o R O 1 XU TS PN R RV S 984
Lo 3 BE e ba ol
[ T ANE S L S
CICIES o oy
QWD - U
b Y e e T e
PSR g 2o W4
po 3 O Je i EN R Y Fan T3 B o

ey WY R RE WD g w e PSP (M) W MMM N Nt
AT QOO OTOHOOUOCOOOOOOOOTOGOOOoaOd
Eog>- <4 T S NN A A T TN TR U T e I A T IR U T O NN B BN NN B
| g an oo 1 IVI SYRRCTEVY SEY RURTCE RV RRTRYZ EXTRVE Y FETY EURRVA LS JECT SVIRVR SURTCRAVE SURRVRISRAV
(2 ed ol o A RS TR R TR RN R R R Y B g« TRLA T J R RNAT SN R L R R R e nfR S R p b iR g L en)
DR OUET T T At P I OO UG M D TOIMNN DO
@ NMPOS It U P YR U I IR TG SO I e P T T
2 2,
oo

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

T MNMIIG GOV I IV OV N O3 DU SV I SV EU DU D N IS TS BT R o )

O OCOCOOTLOOOTOOOOOOTODOOCOTOOOC
r-T- N R A R S S I S S N T A A I N I I R
e e LA LAMAD LA AL LA EATLATLAE LR LADEAS 26 GH10 00 R R0 A8 AR3 L2 IAE RS 1T ART LT OAY 154
DN THI DI T IE N DS OB DI P D (U OO T e 0O Py
A3 T B D (T A T et D P DTG B NN R I O W T
L A NG DT KD DD 3 3 175 o P oo vt it 45 e S T s T Y5 ot O e ) et

[
e

't
b}

TN

CILDor

P et T

ks o R g

pra g BT R T B PR B T B P B 2 P DT e T e Lo R Fa Xl S e 2o ol St ]

WXmOPODOO DO OIOOOIOROODCTOOOO0

FHreQie it i+l i it rredt b i)

e WL I A DI LU W L B B W W L I R W g S I W B i g el

S LU LS UM o ot DY IVD ot 2 U S IV 2 00 O 7 P P A P s S SO QRS NI PR D
P O N SI OB R M T e LS TN Pa O D 00 O e

JQ._.& SOUPIESAD e N YIS YIS Y P P I S v ot T 0O D e
L oad e B oo T L T T L A

prag & 30 ]

)
C¥ TP QL 3 et 1T 0L %50 73 U ot QLY P O $e I oot £ 070 £ o3 T X3 [0 CLCU DI
Eog )

FFOREGNOO OISO G T RN AL e OIS T Oy
Lo i N § er B U R BT o o Rocta o B W e v T T WY O 103 SORY0 TR, PR Baiver B ol vl SO o p 3 v ]
DM NNT OIS RNEANSIOM T D

A et v el S N 4 721 -

ok

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

b1 G L8 Ve oo e TR ] <~ Lo o Sl B o « T R VR o RS Tk J oo Rl g g

[ LY TV RUVPIPAPRUIT RUNPRUST DO BRNF JUST PV RURDINES JUN JUNVJURF JURPRTS POPIORPS (YT Y TR TR TR QTR 67 Y ]

LeCntilcy



-

STUDY
FOR RUH:

MILL

daTAa

169
PRPER

L

RATICN

JESTVACYH

CCHOENT

-

Y MMM MM S OMM S TN WOW
AT OO IO OEOOCATOOOO OO
pote 32N A AN A I I DT A A A T A AR AR B
ke I UIRTRISE AU ST RURETT RVS CVEREFERERYE PUYATEAN] RYFENIRTRECR S P 1V 2]
Lt o ot D DO IS QU OO OB EP D I I T SENCY

< P IILINDNOUI O ND O LIIL D w M w0 PP
< $oied €T OB it wont wnai et oo Poo UL Q0 S e P U3 vt ot P 0 5 0 (B IC S
0 RIF .......................
o W~
w
—d
L9
(] Ll
fés ] & oY) Trals A MNIIY NI NN OIS NSV S N (T o e
D PIOCOOD ¢ DUEUNAOODOVLDVIVDODOOVDOORDTOCOLO
poy | Q] BE< TR+ IR« SENENT oo Tov 3T SN SN NN S N NN NN TR NN TNNY NS SN SN SN TN NN RS B S AN I |
e L3 . W eTUCY el CORILIG NIt st eag i gt g LAY
2 Bl wmamin D DN RO G M T G LI NIM NSO e M R
z= o< L LIRS IS T S T e T T et et S I P S U NN PRI
oy & It A e o T O L0 ot e TR G el RS ot et O ot ad vl ot T D o e
.lu wf KcJ\ .......................
~d
n ”~
prge a4
CoaLIr
ol 3ot S
{0 b 2T
Lt et rd vt DS Dl DD GO DO O DO s CINNDT
WHmROOQOCOOROTODODOCORODOO OO0
bl B IR R T i o i I ST R N S IR R T B |
bt T et A0 LAY B0 1t L L0 g S A B AT LU B R D T L LU L2 WA S
jhpd e LI DM L wa OIS P VI F O P IS C NGO S KTINLT
MO §LMABTIN D Tt Al i B e MM O M A IS S DWW
s e OO WELID ot et 0 IS o e WA TG IS YT QU R IS ASADAD
E EE— E . 0- n-cn‘ .................... LI .
£ eI OO0 WLL
3 SR SAD
E OMIEIGT —o
o O
-~ ~
Lt o ] LITD DD O CU I D I D PO LD et T I 43 Dbt e
\o.l.rﬁ. Eay QE ........................
b AR <+ B Br- NN O T OO T LN N DS GO SIS IS e
2= f e SO £ Lol egiiiie el o b A AR AU bR er S TR TS up BEEE w R R LG B 5 Shandae hend
o F; DT LI ORI PGS SO0
| W, E vt et v et -t
- -~ o X2 fw '
= LMD e X
= [XI3 DS &34 w
EAME S XNEE TR Il oo N ]
e W e bl Ut
RO ¥ S - TR TR Sled me w4
RTINS
o med R LI L2 LAY
SUBA LY R X
1~ SNMI-IED Ly
I TLI U T T
LICIET N wmdle
SO OOW PO, 0 A N A 2 e DD D L 3 QU Y
IS B T B of 2 Sorvs of T U 51 P R Er2 R RO DY FUUVL UL P SUEOuar SV oY 1 1 § o¥
[RAR ] e} bl o FE 3 0 g VE S o]
o b 1 £ R FTR o0 RS s § o Q. |



170

- -

TUDY

o
<

]
i

R Al

YESTVaACH babr

¢

FOR RUH:

DATA

¥
S

CONCERTRATICN

2040

>
[

SCALE:

ok
Lo

w

LEN

4

i

(2]

UNE

TUR

.
-

Fal

MBS TSI D IR IR TR P P i My s B M IO (N - )
ZOOVOOTLUOUOVCVDOVDDCOODDCODVR
o 2 A K U A A 2 T T T A TN N T RN RN N S N T TN A N N A N |
wldivty i tdivigiv divivivivw i i iy ividivivielaid
FOSTRNACO TN PR QOUBNNMMONTM
DI OODITv T MM F NN DQNN O Iy -3
aed M P 1T e et O T AT L e e L O E QO S 1 T D O I O A

10N

el DN OLIENECTOD . JUX TN ERS >
B e e R R e R R L D T R N e b bl

0c¢

«d

MM
TR0
[
(S SEIEE R ET] E¥]
ety
B R o § o Re o]
T et vt I ek

.....

2]

2
2
ap
2y

2%

.
1.

T
DOLOO
LI T
[ESR ER R TR RNINT
TEOTR
feed el p e 4 o1
o S e trtey

.....

OIS
CIOIDINN



171

- -

STUDY

PAPER HILL

9

YESTVAC

-

8

scalE:

RUHN:

LENGTH

FOR

CONCENTRATION DATA

2090

3

UHET &

E

& > e
Sed TOONO
S Y Al O
L -1
el i B EAXT X R, T
o3 vl

Rl

ODE

H

L

L Roe af ot Eve 151

M | PO
T U
S T TTI
PIOCOS Ot
N8 Mo

R TN IR «

eag A% puc: TUREZER TR e 4
net €% CYETLIST LY

S d LD DL et L
[ O ) RN LU
ter f KR e o

PO
Ll

LRV EAT)
CALEED N 2K
ot o rnen FARL CopV s} R FLS
wd 2 ek AT ST X L
LR QU b DT R e LAY
SN D0

Tt Lt

W MM MMM S MM T A IR MM Y
A CODOOOOCOTOTTCOTOCCIIGIOOC
[ N T A A A A R I I 2 A
b it £ 0 LU LU LU VLU AU LSO LU LB LU LU LU WU LU LG LY LU U RS L L
ot feoa B I T ELD 0 0 DI SN OGP I et et O 0 00 QO R 0 2 SN
eI LIPS IO NI DN D O 20 W LT T D S D
B8 ed QL o et i 5 N 00 Ot v N S0 T 13 ot D0 €1 O O ot T 08 T
D=t
sl

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

T IO TUII IOV O DU N U O TN DU S OV S S O DV DN (U T e e
DSV OODOOCTOTCOTOTOODRIODCO
- NN A N
e e LAY LA SR LR IAF LR LAY AR LAFEEE LR LR AR SR ERHLATER2 400 £20 LAD LR LA LS L5 DALY
T NEI IR = S I P (MR A I M T R e 0D B IO O IO
A LTC PGP PO O I vt I O LR L4 55 CP PP ot TG vt Tof 5% et P 7% wnet et K
B LA g 23 0 et T 13 N et S DR TN ot O R N et et et CE D TS 02 O

e

ETWH—=OSOTCO00000PROCOT OO OCT
W NG ODOBOIOOOBTOODOOCORDTOIOC
possnad S BEER Tk ot e K IR 0 B JE 0 L 0 B IR B R A I R
Yor ST bt L LA Bk L LA LB LA B BATLAE 10 A Wb s 0 15 Bt LA A AT LU A B A
2Ly N 00 L0 0N TS ML N D NI 00 et 5 P T LD ot et et 0 3 P 88
I LU O PID T et LD AD TN O D vt DM D D e P D Gt TN
2T TN OO IR0 et 2 T e D DN T T vt VY X et DU I Do
e ey
AT

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

o~
CIEH W UL I LTV O I O D 2 omi OV U DN GO WP L0 DU U 2 SN O
<3
B NI A NN LSRR O I RO Tt O N O P O YT
LN T TS I A TR N I e A A e 3D SO WS A GO
M MM IR R e SIS I I PSS P O e U e e I3
= red et el Al wprd ot tpend ok vk oped Wl ol ped gl yod yol
'

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

=
L]
Pt
Y b o
—
< TP BAIWTR MO 00 0T 5 5 -0 o~
L3 P 2 R ] 1111121«4&114&.1.#;.}s&«..«..#ﬁ43..3...&
nn
-

L L L (p XX
LR 2. T X X
LI B T T T A
WY wiutsiviy
TV DN
sl NI T e
i 38wt wt S UD
N vl
ST ODDOT
LOUE TR T O I
LI s
R BOeND
Yatw HEMOR
haadt IR I IN § o 2K
Pt Dt et DR
O OO
L T T I I |
[ U IR T RS TXI R
L oM
-8 NLDtnD e
TeUT e
LR B 1k o o]
Ean Tan JIN JORRE SV o X K]
[ U NPT T
BN LM

W BRI
12" DU BN S L TY STl

1
o
3 1
Wiy
e
e
-

~03

LAGBE-04

i

.204

-1

283
.343E-02

.
. s

RA R

[RaNe1

s

o>
(31 O]



2099

.
b

¥

L§

8
€

Pl

3

.. -

LENGTH

STUDY
RUN:

FOR

172
HILL

BEITYaCN PAPER
CONCERTRATION daTa

Pl < <

O WOCDS -

Yoo 9D D

- L R S 1

Faadar AR ot 2 ar R - 1]

fatd
W
jar Rocgad atles B0 ]

IR SRR s o ]

LR -EE ~ b . .nv
WL OO
MO SN
e S OO
e <
O )

(2]
)W‘n ~
= 4
D™ Pﬂ
ST
% M..,...
~ et SR | add
[ &b xpon BERNENY o
e LI (&)

EORO- TN 13 0 o3 wo B 204
il b beed byt
?L....Uwr b W
P TITILAXLY
R he 4 B A} K1)
PO TR ST S X
- LUl
PMLULE Db L3
CILINVeS  # ' C
ORIV 00w
O hote JO Tevg T o 58w o ¥ 99
LICICI b O LU e RS
FWIGUIIN

L MMM MMM I NN I EMMMIIoD
R OO DO OONT OO T OO0 GOl

g oo 0 T SN S N T T T T T A T A T O T A T A A A A
P yLututiviViviviviviviviviviotuldivivivivivivicivivis
Dol Lo o sl T Ul RV AT REf ol Rad of RN/ AR o AL A RN Tl ol Lt o B At gt S 1 2 o
e SO M NMMN OSMIMNNMNMIND S O OO T
T2 wed KO o D0 30 ot ot I3 093 ot U0 TV 2 190 o 1173 0 Do oot ot SO IV 12 12 e N ot
[og e 3 X
[A % 3

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

T EOVCEDI IOV OV U N OY DU IV U N T O U O S S S S S N N T
DE~ACHODOOCVODOOTOCOTOODCTODTO
P~ R e
T doe € L35 1S RAVATAMAAY LAMAD LAY AT A2 RATALPAAT LT L2 LAT ALY LA IRT A0 A0 LA 1 IR LA
DU T ONONNCONMIMON P IR ON MM O
e RTLIET O BT N e PO IO DY et P IS U3 A2 T O TS O U 00 Or o DA
Tt L e ©3 £58 T8 ot ot 199 15 oot oot SN DR IF 193 ot T B2 193wk v S O IR DI CU S
oA S T S T T S T S S ST S ¥

’

PPN

AR

foo e L

Tl st orw

fod v g

MR ODVOOCQOODOVCCORTOLVROOCRTOOTw
WO OQOOOLOOCOORCOOOOOCOOOCOOO00
HinLd - d vt bt bt bbb adddddd et
st T LI LG LI W LS I LG WL S U3 U L3 L bl W L i Al L B d
Uiy PR AN O OW AL T P (N T et O T KIS
M RVBTRMDOT AN E MO NI O~
TG MM vt < o (TS P YT O P I W e P I R R I e
[~ &1
p= g 35}

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

>~
b 3 w0 270 0 QM P S TY OIS vt 12 000 T A0 T P U b o vt NI 107 P O
fxs 11
TR P O N MRS IR N IR S I et T O O NS SSE IN Crwt i

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

T OIS DS I e st PRt P T T O U T WT ) !

Y P ot S A T P MO QIS T B P S e (S N

b "~ -t gt et yd ik cpud o TV ot B s ) Wod ek ol el wad et
~

peog

s

[

e O o

@€X OO B KECGQ.JRM MU DR )

L) P G AP vt ol v E ety €y v 8 ) vt WA e d vl ol vl yrl vl D A v 3wt

()

3

M
T £y
i3
[ RERRY]
LR A
s\
u..»:\v

nvav
h.rnf...
Ol

e

=y
e Oy Sy 02

N I |

WL UL
oL oD
DI

t(nﬁiu\av

by iarkard o
QOO
bidi
R
RTCIQ
PP o
et P wa §57)

OO~
cooo
+ 4§
Ll utl
MO 1210
]

2!4.17.

I')JQIC

r)m(vlkﬂ)
LB
fate o

Q73 GBI

[ 18]

Da'14 14" 141]

ko o
A:h...,..

tuty
L R
o
[ T

28E-03
PLE-937
FSVE-04

&t
- N

~

ol

LS

. ¢

L TOU I s\
.ﬁ.v&nv <

Wt W
P N
s
4«1 .\v

T
Loy VT
Pule O

o3 =
oley



173

Y

oy

I

ﬁ

»

AP

9 F

ks
-

YERTVS

3
H

FOR ORUM:

anta

RTICH

teae

H

L

CeNE

2099

Cale:

2%
2

LENGTH

4

UNHXT &

3
ot

QDE

i

Py

MO

Mg | OO
B e - D
Do OO
LoeRat Dot g s SR ANE
Iy 0O

LIRS ' <>
~
3
Lt 334 N
AR AR
IR N X
[x 8-k £5
XD

~ R [

[ 95t sbow SN XX

Whtee (o0 w

GID U o=

S A el aat N

pong F¥ bue= § RXS LR oo st o8
W EIRT LA LS
b nd L CID e LY
PR 0§ YU R R £V 3 9]
- g FERR e
[N IL AN SO KL
CILIET 34 el
DY b L]
PO it BN T 4 Sl B o KW
LACy O e DA Fm 228
NP NN

w FA00) 1 193 197 14) FRY 1) I ) MY B (Y PO P EN I I I IO I T M Mo N 1D
N SOOI OO OO OOOCCOEOOOCC
23— 3~k S T T S SR T O T T R T A T T A T T T T N N A
ey tviuivivivivivivivivivivivisivivtvivivivlvlviviwiviy
[ 2g S s S 8 S e 4 RN Rl TRRe ol AR A o R A Dol o AN SR S R & e Uy ]
e BLIO N ST SN ST MO I D W SILT D O NI AT DT T
£33 0 mi S P2 et wmnt i 3 ot DN U DI W et UL et e S SIS W MY e
[x 2L 118
X0

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

-4 O ST SN S S S T S T T S T O S S S S K S e I Y
DEAPOODOODCOOTDODTOOVDOOTOCOOO
e ==+ SN U TN AN SN T I D A DN DL N SN N NN N TN LN L
Ao fme L UMAT LAV LA RN QAL BT AT AN BT U IR LU G LU A L LS A AR
DONON LM OO MM QO = O D DN T
wd T OO AP O Bt PR Pe L et 1 O {C P $r O 90 i e
P L O E O DU CI I I A AD U et P DA VT SO W -
o

Feon T R R R S R L

) 4
> o~
=2 S 4
[ W
AL St e
feot e o
LTUOVOTCLLOLTCTODRDICTOLTCTLOOCOO0
X OOOCODOOoOOOOOOOOCOOIOoOOOOOO0
h A S B R S I R I TR A I I R R
s T e LA LS LG L A LS AU L L Bt L LI LS LU B LA R L A B W L A
SAVLL MY Pl S GNP UM I T O DI IC e (I O IR
QLT OONMNOCONMOT OB~
RGP TS R e DY IR U SR PR S e et R I e P T M
ey

e

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

Eal
LN L v e L0 P G0 I B0 T 28 428 1 1) o 03 1 1D OO Q0 T I R e A N
.«.H"lf— ..........................
SHE NSO eI O (N et OIS G O NS P O SN A
W BRSO I G C ~ wm CU N SR et O Pt SO 0 O e
SR T IR 00 P 3wt O T 0 P 0 2 U AT AD PG o A CO PG IO TR
D et Ot PO e e O I 1 CIN T e v SN O I IO
“ad

£ Q,
—— -y
AN O P T, I T A IO DS pO > I

L R L R R e T R e R L RE D e R e e R e R LA A e R

LeChuTION

PRIy
e < &
[
[ X323 RY]
| L% S /)
M~
U

i
O D
LI
[ALRSLE Y]
OO
L Ran 4

13073

Qe
Oy
bl

[EVETRERY]

oo -
v

I3

ESVEatho

Ll R st 50 ]
PPl
jardari el

PeAgy
ol el

Lo i b ool 5l
Oy
I I I I
ytuluiuty
haadia ~al ol o)
LAt AT B
U 0 0

.....

TYFECNII
SOCOD
| IS SN S B
AL AR IRI IRY
VI G20
U3 T P2 ot v
13 vt ot

.....

A= a2t ial)

LES AP ALS FeS VY]
ot P D3OG
VN D ODND
[S¥3 1 T Q8

.....

TRl DD
AL iS LS
feelaiE o XA SE O
[SIEAX] o

-l

LIS

OISR TAYINTY < Tt}



8
SCr

by

e oo

STUDY
RitH:

174
YESTVACH PAPER HILL
dATR FOR

CNCEHTRATICH

*

i,

2900

-~
1Y
-3
o

~

LENGTH

6

UNET &

[P

1Y Lot Lr &
DD WICLHDOO
S rly GG O
o [ SO 7§ 4]
| aek et EEE R S XN B A Tl
o]

x4

.”

¥
jaz Bornd gilwd -

i OO

T YT P R R S
2 i OO0
0 VRO TR
BOMEION e
~~
[ ]
S PV RN
X0 3.2
Sa " A
[2 NP e g4+
W BT
™ ~r T o
LT N e
U020 [&-]
EOxE - 200 £7 bvick oo SR A]

Toain b et lw i)
eag VRjarc § FRE RS SO sghw
[0 2 5 20 b L ool &
LR e i § - 4 LIPS
S OB b LU
haad j A RE 3o e A 2
(373 P LI SO 1
LACIET IS N
AT LW
d oS ad Lt s DAL L
LUCHCO P Il W I L
IO QN

1Ty FOUIN I A 3 ot =+ o = IR IN P 2 Ml DN
(LI oSO TOHOTROITOOT <
T o4 B T RSN S S ST AN S ST AT SN T TN O O T N AN
P e AL LG VLG IV IV s LU LR bl Lot lu e ts iy Le Ly WG
€0 e oo I 1Y TR IR0 100t G D 43 00 05 45 DD O LS v 3 2D T
PO OO AT DD PG MG NG SR T
K72 o0 d 5 et AL T ot S0 £ ot £ P o S0 st ot oot vt g3 ot S0 ot S P S0 T2
[ 2 T T T I B A b
Lo WS

x OV i e W P IR S I IS P NN SO R S N SU I g TR
DU OOV OTOOOTCOOOLD OO
i~ N
et L3 LA UILRN AR LI LY L A AT LU L LU L AU M L A R L g WA
SN NS T e MO MM I ORI O T NN OO
LIS P NAS I N IS T S OIS IR I M e oy SEIT
n L Yo vt % P D T T O U ot T T IR L0 O ok I o i vk vt vt D3I
..\...s..................... ..

I

EEUUQ D OO OOV OO DO QO i Vi
WD OO OACQOOCOIOOOOCH DT
Blle €I | | | Ak b bbb it b
18 T bt L3 40 LD AT AT L LR 20t A2 8 L LA B LA 1 g L B Rl g WU W
SLCLL TIPS VI ES IR 1T P SO IO e 0
1 LI C IR MO TN O OG0 Qi D D Nt i, BT
TR LA D T I ot D O ok T30 U ot ot ot e N T O TS I P

Goc ..................... . .
e S A TR}
)

L0 30 1% IO oot 15700 0 ALY et 0 2,00 ok .28 et 190 T (VT3 10 et s EVE O

L BT S T T T T

ST e 37T R e BN O D0 et 12 D0 O T ot 5 AT e S0 3 SO T P e WA
CECT | WIS WIS WIS R R SN M o TN
[ ool LU DI DEND ottt e (> PO

P ot vt ot ot wed
-
-
b
]
- .8} o
< LD P BU LW NSO LD 3 D
[ 58 o o $ el it ol 8 ok 8l et ot ol ot § et vt s CUCY
o
1

344845

3dE-04

=
.o

.25%E-91

34 .



175

FAPER HMILL

PEITVRECD

8

c

e
LEHETH

Y4
)')-:

FOR

daTe

MTRATEON

2000

:

wd

-ed
e

{

o
<

i

el

UHEIT

FQ CTOR

MMM MMM MMM MMM F s R P gy
HOOTOODBOBVLODOCREODO GO0 0o
U.:_:.*.ﬂ._.*_m~_,::_.,_.
L LU LU LU LU I LY LU LU L A LU R LU b L L LU LU R LU Al g 0
e 23 e DAY O T W WD NN v T v GO 1D vt 10 O 1D DA D TNy T

%ilb?R St U N8 T 3 Frm mt 0 P W3 AT O B IS O P
..e.(.Lﬂa—.dsfb_.{.Ln.ar..-.(n(0.2&.1.1..«(..(.(41)!.3-6{

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

w
2 o

b OO BINWLIEESO IO ,..D..\YC .I.v
L R e D R R R e e D D e e e L —t T

(5]

=

el

& ~

S
o
o'

D .
HEE I
YL g
Nt o )
el

i T
UIVV(
MY oy

e
ek~ Rove g -
LI T O I |
[REIRERER S RES XN
NN
OO N
T I Sl ol et

LIE N IB N
DELE TR



176

R

«

} Bap

Ci
H

JESTVA

9

FOR RUH:

DATA

CONCTHNTRATION

P 2099

CALE

“
?

ILENGTi

t

4

UNYET

ye
&, L =] Cr Cr
2O JJOIOHO
=~ WIS O
bt B R ek~
Fandt et SRR Ne R4 CR AT SRR B
[y o

o

a

e

M DINQMm

e R Rt d

!
=
b
xa

(1525 % By S O 3
wsiLee QO
R0 O
Pew 30D M
EEERN- 2N B « I
~
[ ]
~t o~
i Ll
o N X 1)
O, 20N I
e BT
P c(¢m MI(
[ 45 s ppbose SRS ja
- 0l 2

EOT- NS S o ov B
NIE bbbt
WU Tlr- i~ 0L
[N TR e Bk @ XL o
FRREs e § e 4 o) PN
jeag Ci3 ERELC P R K ¥
AUt Ivk W
CILIT b el
DRV~
el &3 ek SRV T RE AL
L2000 O e (00T ULt 130
QMW

W TR P Y AN M I N o P s s PO T )
N OO0 OO0
bog >3-4 R TN TN A A A I T A T T T R S A A R S B 1

| e B ERVESRRXVE SEERVRRCS APECEIRTEEES 2T SNEATE SESSVE SXF AT SXFEVERE RV R RVESES VR L]
ot beom b QU U0 DIPN 1T et T3 it DELOR I L0 10 O S0 G Gl WL et K% 15 0 0 et
e R IR o R o BRa Bip Ratis. b ote R 1o Fathne Ron b an CEnt E NS« wh et fes i o e b R g O
L0 0o T T70 ot P ik ot arot g et {60 vt T8 st LT et 1030 0 0D TR o ol R e el et TN
DR U

[> 3%

=2 TP TN S T S (U T O P S D T R T SE T I T (e
DAUAQDT VOO OCOTRTUCVOCROTTTDOOOR
foatovRoTN SRR TR R IR AN O O T 0t 2 2L U T AU UL T T N O DN AN
Loadua i) RASPIRES FARNSSIRS SERERINIZEEIPESRESFRFSRRIZURIRUIIRSNES ERLEIL RIS RES ERIRES VIS
SR NP B SO OM MR OME NN O M -
wd LS et et P B LD I P I et I LI et U et o SO P AL LG et T O
P, et R ST LT S et Pt i T IS P et w DR AD S e P D v e I

a ..........................

ad

n "~

XN

Ll e

Bt Tend e

L 2T

TRV DOTOCROQOVOCRQRCOOCMOWmOOODIOTw
WO 2O OO0OCOTCOHOLOOCOOOOON
b g S R R I S R IR I IR SR . B et R ]

bt I p L0 L L0 D A B LS W I e D A Du I B I L W g i g s

HLACAL MR L ICET vt e Tt I M A AL ot 2 (MU O s SO AL P WU O T
WA OO MBI M P et G RN D MNP
AL PP i L I MO e PO DI s 0 o SO et O O D P (o ot P
[=nd o
pr g F 0]

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

”~~
O 1o TR D WE AT vt 0008 et Por it d T OV A0 ot S 1 AP LG I QO 1N IO SN D
&l

........

B OT ST IINIS = O =P PGS ITS O TSNS S

1A D I O A QTS s T I OAD it OL D LB P TN O

O T W3 ID CELD L0 O O I3 aB IV o 07 = €8 WS I U M3 10 O 15 et C N 00
AT e
o

haad Lo K oL Wl wd yod Aped b poa

- Bl XA O DU S I A N
R R A e R R R L e L ol L R e R R R L e R Rl R R A R L)

LeeAatIcH

~es
LRl
1t
[ R ER]
P
Poe P

05wt

Hedied

v

e

Bl o

T -t

Q-
[£'14]

&1E-04

.9

o2

1Y
~
o

28

Rl o o]
OoCoe
[ A
LWlviuiy
Lralo Sty o
O w
[ASE e T )

MMM
PO
LI S
[S13 S REF S
Pu {50 D™
o g oeng o

LTare e

.8
B
29

13%.6
183 .6
27

= 7y 7y
g2

LIS
LA Ed I Cu



2000

9
SCRLE:

NGTH

o

STUDY
LE

FOR RUH:

DATH

177
SEBTVARCY PaPER MILL

CONCETHTRATICN

1

UHET &

v Lr >

PO NO|RAO
] NLOWG D>
B T
ot -G Ak S BENE "0 B
faH]
[t A
PG TN e
Pl K R T o R AA]
WO o - o
o PIoLIKE OO
S MNONN WB
. owexGw OO
R S
~
. J
AL
X 2
> SC N RL
f R gt 42
LR
-~ v B Yo
LITLTE wee g
Wi L a4

BOr 20, TG YR Do L oo BN
S S Sk g A
st Tidec: RURRLER Sivd i 4
WD ET LI LD

b LN Ol LY
PR3 <o3 KRN EIUS B PV ]
fed R R o et
[ PA ULy Lt
LIIE W el
QoD 0ILI Ld
—d T3 T ST
PR ACRTR o ol V3 g $H]
U NN oY

Y 141 £ 1) TR PO PO PA PO RN FA MY I S O 1) DY P I W) P I T o

A SO OOOCOGCNOOCO0O0 QOO OOl
b TooXo A0 SN A A R A T A T A T T T I T R A A B

P QAL LU iy G WL v I iviviv s luiviviviviviviviy
C o b TG S QU O LI I I L D S T DO VL 0 D
faeo Ty N1y Rl S atheu tp bov BUTH e BN Rev Fag RaX 4 Fasich ot e Fog P B Io AN
Cr e d L DT ot D DI DL Tt DRI TU T ot orod Lo ot QU O O T D vt et 172

P T T T T T
L4
@@ RTINS OIS P I S P RO PO T T S N T T

DEADOCCOTOVC ROV CTCRODOOTD
[ X neRer BN T S T R AN N AN O E UL T N T I A O B R TN DN AN
So Beoe QUBERE LT EAZ AR BAS BAS RAT LAE BT LA AT LAT RS BN B0 ART S0 AT AR SRS L LR IR LAY
LY TN N R P O et oD ot B P T P o P SN ERINIIN AT R DL U ED
wed SN LS EREL emt SO L0 O B o W3 2 W0 00 D A et T o0 et P S o OO AR IR
Bt L A e TG T I et 41 v 00 o SR 0 D3 5IG vt oo A0 ok 1 cred vt 00 {0 el vt
P s T S T

E4%

od

ﬂ -~

SO N

LU

[ R T

AR5 T
HKZLIDOCCODOOITVDOVODOOORVROROCCTOO
O OTC OO0 OC OO0 00
Bl bbb d bbbttt dddddii
3 20 2 AT i L Bt A AL LT 2 L R B L B AR I LG L AT B R L B B L
LUl T et O O U e O P st PP e OSSP SO I DG P e I O
P LU DN O N TN D IO P GO S D O O

LTI e PN IS R PR IS et D s e et D TR P N I (o e

COTICY = - o e e e e e e e
jog MR AT
~~ .
GO AR LA OOt O L0 AL T P et (T 170 D OV ot 1T O U7 3 0N et 1 O 10D
- D T L T T T T SN

SR L D N TN OIS ET I VP I IR e AL I0AS
Lol g BRX -2 o e e L eo Do b ar RN B8 [arRev Ron Roegbu gl ARTRw R oo r B Lock o8
P IGI Omi OC N 0 (AT O P e e Dy
BT vyt wdymiwd T et e Ayl et
-

LecAatTIcy

Ll -oie 4
SO Qe
]
wituty
LRI
SO

[TpRaoiet)

hod ard o]
oL
[
Rty
O
R e
ool

99

o2
431

I
WLy i

T o T
WD

LRl ]

W BMULTYTQ AL DMUMD ST 0D 3 - o
Rl Rl R e R R e R Rl e D L R S LR TN e R R R L L R B R e T ] OO O

LERGE~94

L EABE-9Q3

03 .

Mgt Y
Ll < Eo X S
LI B i
LeLlututy W
R Tis T 7 B« V]
SIS ™
-t P e
e e
DO D
LIS T 1
[RSRESFRES SR N R
TE~ W
Ly PNy M
A OIS
Rl e R AU
D00 O
L (I T B H
[ELESRIREETE AT
I3 M
2 Raaicrof ne N1
g Y e LT

DL
OIS A2
oW ST O

153 sl s

CITTLEE 2
PUTST QYL BV



20990

13
5CALE:

ol «g

DY

Faadintd

G

i

RRY
LENGTH

<

R R

-

K

dATH

178
STVRCD PAPER MILL

ab

..

-

B

it

CONCEMTRATION

- -

4

UNIT &

Save )
oo

L g <r
WO RO -
[ Ea' TN INEE o}
SRR 4
LPYT ND e
- ey
i e
ML~

It ] O

T -

Sdaolos GO
O Ju
pupaiy MO
RS LS -
~
]
~al N
xUin 3
I T T
DA NG
DU e
) .fr\.nﬂ Wlt\
LIATTD ~e J
L S & 3 e (&

LOR SRR TS g o A
N I kT
o oog P JUXERRE S oo o
W EIETLIALY
(R Ex g £ L) P
PR O X R RELLJOW RN RS 5 953
Yoo g RE o e g
[aad PART LN - 3 SO T34
CAILIXT 0 il e
QLD
el T2 d ST TAE
L0 €00 55 e I A0 e LR
DL WD

L MMM MNMIOMNMGMN IO MING S I OGN T o
B[ OO OO OO0 on
Fag =1 SR TN N R A A O T A T T R S S T SN T T TN B R T R SRR
[aa da Rov JEFIXNE RS RS SNERVIETIERT RIS ARS RUS KN RS SRS ACE AN RES LAIRTY LVY SUL CRARCIRNY £¥1 SN PPR Y]
L e e QORI DU I I SV ORI D I D 0 et 170 et oD QU 1B IT0 g g,
e DD LITD 0 NI R DI P IO TIET D R D I D O 0D e o
5 e d ot P20V i N TS PN v $ P00 e vl et oD e SO DU T PRI o o ) et
02 e .
f2 3 )

& TR LU U TR NI SN CU TSR U P D N T D S S SN S N IS 1y
LXADSDOCOODVDOOLVTCLOCOIDLVOTTCORTRO D
[ S o Rov i N S NS A N I 2 A T A A A T G A N RS U N BN BN N

- ()3

e e QIR WS M LRSI N LU LI L L LI RG DI R LA R W A A it L A A v.”.urmn_
DN MIONT MY IOV ON MO OO TP NN -
WAL T O IO IS O P O et T P LT O P W O S e SRS TSI NS et
Bl A P T W MM A PO o M DI O 0 et T S PR OO N i g
v

1
.l
a o~
MR
pv 3 LW
Pt pont o
{2 p= 3T

ZEUDOLOOOROCTCTOTLODORTHUGOO DT O™t
WX OO DT OOCOOCOOCQCCOTTOOOCOOOTon
B R R R Bl R R e R S S R U St S
et S 4ot LA Lok b LR B LA i Ak DA B AT RAF RS 0 L L LS 2 DO R B i L a3 1
LR T vt O A2 OC TN 00 DU P 8 P vt 15 03 15 ot € 0 T3 20 Pia R T 0 e
1§ LN D IO U IR IO 03 W (D vt (O vt 2 i T o W L0565 T 15 PV oo g o

RGP NN UM i P PSP N O s P it QY DY IS T Dot N i g
L B oo 3 <A T T T T T S S Y «
ot & F A

-~

0L \LF 80 L0 0T P 1 0 00 O 17 S NI OFN 0 00 O P 0 20 09 50" 0 T oty o,

Log PL

B 00T SO DU T o TSIV D0 PN PO {0 0T T ot P 0 8 T ot g B i, g

T i SN NIEMNPBI O T TR OMSEM e rn

LW PO GLLONO e IVt (O e P OASO I TO UM n
Bl et TEOL vt ord wa QIO v I CE 0N vt st el T8 O et

et

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

G BHULINEZOCEO AKX T“OIOWODITAWNS Iy

R R A AL Rt L Rl L R e R ] <.L(21&15‘(&«1(312242i«xoijpj‘."

LecaTIoN

o oo
: [
., eluie
Mm 1322
o~ Rakeed )
e ST
fad piy £
e CREES
o fr g el v g
T il
RARTILIT
w ooy
O3
” .ﬂ..;..snﬂ.
ma Bl r]
o Lo
o SO0
i LRI |
W O ERRFE]
2 - S
o NO®
@ Rt A
. DO
T A
”~
- M
Tt
a LN
~ (S 181X}



Q
sCa

-

Y
1

n
Y

BTUDY
UH

MILL
FOR R

"R
dATA

FL
A

179
&

B

AESTVACH
CNCENTRATION

"
e

2099

-~
e
-d

LENGTH

a

HHET

G2 OO P
1}

Fr

nab

Lot RO RR2 B

L
MROONSR

[RCEEE LAY I
-l O
fas REA Lo XX R
b 3 ates R L B ]
T o

LREND

LPPE )
H/BEC)H

Faall |‘€oﬂ
[T pgures BN
e L0
F G R RV 2o e
AR (Sl d g XL
o Fipur X3 FACT S s 4
D St ol il b B o &
LRSI L o e FC S FTS
PR3 S 2 DN S Y65 8
(AR 7 L3 RS SO 1]
CALITET G v 0
[P Sw TR T YA ET]
[ Bos OO 1% i hecolv o TN
LD S e VLU b LAY
pe iy Bl iy JETEmc R 5 1 X4

IGHT

[EY M TN M N N M Rt MmN .
X0 SR «E « R R e < R R s P Pa R s R Dl B R Ru Bl l

forZ< 28 SEE BNE I I N I A T A A B A BT A A A |
emeOluteiviyivivisivivigividilutiviuivig
222t oo vt 0N] ot 8 B 10) O00 008 O 0,88 %8 ot (8 v LN X L0 e
e DL R D AT W S TV e DO PN D DERCET MY e SN2
£33 CE et DS U v wd ot X%, s £ T A0 ot 55750 1% 200, wang wmvs g X%,
S

A

2 QU PSS NN PN S UMM e IV e I
DUEACOTVCDOOGDOTODOOCCTT

== N N A A A A I A A N A A
T foe R LI LA LU AR A A LR ARG LA L R LU LA 2

e

o ND et O TN
ad WL EPLIT T O P 00
B8 25 o e TR O T L ok s £ e % o G0 U o 0 e T ot

AN
[ o VY
e ot b
W~
WO D QO Qo OO OO ey
XM OO OO OOOOON
A S S AR T I R B T B R R S B
DM LIt L LW S W Dt DSt B R B ul W s Ll
AR AU IR WSRO D IR IS e N Y
QLSOOI G i I M D I M s I I 0
RGN TG P e NG P D0 I O P P I N R IS v P
ﬂ!-ﬂuc ...................
2T

a)
LU L T 0N UV 2 W D W P e D P 0NN
L4 2 T T
SR BULN MDA W NPt I e O LT NG
Lol -0 3o Tar BET O e Fo T T o3 TR0 -1 oo DR -1

B o P ) PR N« ) LBy <
ool S et o
ot

-

<

[

[

& [ ST ¥ wf Y vod o L W LS AR as T FY D0 5o « Wi

|4 D D e I B O T R R e B e ]

<

1]



180

STYUDY

YEITVACYH PaPER HILL

-an.

9

dATA FOR RIUH:

CUOHNCENTRATION

2000

[y

SCALE

LENGTH

bard

i

UHITS

FAUTOR

Bedartdiclidurivivtirdedsedotar b daskar oo die i tartir et oS artarl o]
OOV OVOCVODVDOVVVOURLOTOLO2000
fo R S S AN T S T O B T T U R A AN N TN A TN AN N A IR T |
wldivteididivicividivivivid v ivivivividigieigagieiy
P ORI vt A3 LD M N S DI M QO L N O I D
SO et e et MR O I LI RN T e VDM T I D
TR AT O I W I OL IS M et ST O ek ek ETELTR L AP 2 O et
Bt -t e v e e e e e e e a e e e e e e e e e e e e
Ea

OH

-t
el e BRI MO IS O NI XA
B B e L B R R R L L T B e e )
[&]
fr]

#Irr
DO
|
LY
Moy
kndardes]
e

N
[y £ et iat]

Lid2E-¢4d

-

o

ML
DD
Prodo
LWWiJLLY
vt LY v
Ea Rt v ]
bl RN

ce e

LS PIE e ]
CETNINY

2Y



181

3TUDY

JESTVRCD PaPER AILL

i0

a8t

RUN:
LENGTH

FOR

datTa

Il
3

CONCENTRATION

2000

BLE:

2]
-

]

UNIT

-

HIDE

<y
< DDA O;
2 BiaRat L
SR T T SN

e A=k o) o

P rh-d
[acRmRocl aliwg o ]
D2 OO

UM+

NESNLUL

ML

”~N
A
Lew

44
B S T

) .-{\MH
L3I o~
Lt e 053 060
FOTA RT3 0t 2o ]
- e
p g Xipe-3 U3 O EG
R TRET LY
g B w o} 14
RS TR ]
- L3R
(R ] V55 LS4 8
CILIE o0 »e
QDN
JI o DU R T 04
RS L SR Y Sl R T

<y
o -

054
L

NG

-
OO
O
Mmoo
o

IGAT

Lt h ]
bs mo 4
<3
walnd
[
po A =4
ur
2206
Lw
T
b

gt e g s BHEF st s kx4

W L b e B b s o s s el gh b R A ool ot 0]
RZ OO0 O000oOT0OOO OO0 00000
2ol AN T G T T A N A T T T A T T A A N R BT B B S
b pe DLl NG IV W IV I LRIV LV v iviv v LU iDLy
DAVR A S R R AR RS R h 3 Ty Lo JNAR o «a R s e afus SN ARy - g« SR o Rt e s Rl R0 o« S R e b
P LD o D TN B 0 ot W e S0 O L P T i 20 v 8O o T P D

2 . . ) o - o oo 3
T2 and KT ot ot P2 S DU S s TIPS BN S P N DO P LN I et I UL AT
e L S T L T T T T T T S
DL

p o [artard prtio I ariirl o tus T D et o Fapd ot b i Fao R art iy Barka tha iR tE (0 1 008 0o Fot)
DECDTOSTLOIOVODLVLCLVTLTOTVOVOCDO0
ESa vecko S SR S S N N 0 2O T S AL T N T T N N AL AN SN A I O
b bow LY B LRI LI LU LM LN LI DAL LI RIS LI LD L D LY
DI RPN RLOTE IO OO QDN O NN
e LI PO IR0 G

o3 L T nat mew W TN 1 LN

F - T S T L R e )

-l

Q Eaa
e bl 4
el pat fovr
ECo 3 o v 3 .
TR I L e e ot D el ek o ok ol vl 0 D O ol e el aed ed 5 D KD vt O O
i OO OO0 LL OO0 O0O000
s 2SI S B R I TN T AN A UT N S B S B R N A A
et T WAL I L L A L I B A B W I A L B L IS A L L b L G A g
LI Crr i T NNE ML OMUTIC D P e DA ek T e ST T
PO D T o v Tous 400 i P N 3 et S0 SN U DO ACONTD B et 00 O e ONCR
R I N AD e i P PUTNMAD e e i D NI U e (o et (D et e e
LY

32y

At

-

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

Hi

o~
CI TN D3 1 CR U0 O Q0 -t DI 00 A0 QU EL DI 13 ot A0 M ORI i v e
@w
B G F NN OR RO NSNS T MMV O
AT P ORI OSSOSO AN NNONOSON

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

LoDt P st o PRI e N OO DV O OS2 P i e U P
A
~
x5
<
bt
fr
X STt O DG RIS WU LN TS BHIQ e
(%] L R e e e R e e R e e R e R L e e D R R R R R R g
o
'

TEOINTETTE
L Cr P OO Cr
EEEEEEEE
LU LR IVLUIDLLIULY
kot e R Eh R ol 3y R Bt
MHDBOEDIIOOD
CT2 DT N -

.........

LUPTIS NI
DOOOOODOC

LN S T T I O I |
[RERSARES RS RARPRSRES FL VL
Do P Pre P T 20T N

ISR
ot WY el O WG LT DN e

.........

Ee g L B ol ve RUT PR TR PV
DO OCLOHOCOO0
e T B B A A 1
Ll bl bt ad ay
TSI BN IO O
€7 O Do v P I R O Q0
ot P oot 147 aned T P V5 et

Al bar ko irilg ot~/
SR
DI IOGE
Wi % o § s T

[ e b g b BTl s - 2 |
R Lty (i 0



2000

10
sCALE

3% :1 ” H

STULY
|

LENGTH

L
FOR

nTa

B

182

RTRATICH

Pl

BESTVaC) papcR H

CeNg

3

UN:T 48

ur
18 <> <G
20 WEHWO -
b NS O
W
Faad AR R e B 10 ol
3 s}
2
&

w2
MO
ndT A ] OOy
LS P RE B =4

2oL OO
MDY B
A e D 0N

et r -

el

<3

Pl I I

i L3

LR N T 1

o AN
L "o 2  aad
[ S50 ahar ST Y by
L0 0 2
FOTE-LWE T b g o

Y.JONN“ “.‘T -t"\)nE
hsg Thja T IVE SR Sibe v ud
WEEIETLI UL

e En g am o g2l J VLS
AL bl
ees

e LU
CILIME T rmale
ORI L fowd
d T3S e 5K W
AU ST Sl g RE § S $1)
IO UMW

3 Wt M)k o e b g R F I o b NG E Irgm

W DO OO OO0 0O OO0 GO
Egatoer 3o T S B A T T 2N T T T R S SR T N S SN T S S |
Lol gt KOs RV VERVERETAVECRS RTS RAT TL KTTIVERES REL ENY KFFRXI STL RN RV LT3 KV L03 KPR RUF RE S 241
L e e A bl Y B T ) B oV Y RRA RS R o b R N/ R S B o Tt R A RRA T ENY
Eag= R RL B e P B b R SR R R e N Rt To BB At R g § Lo TN of o T Bt SN ]
00 X T TN ot e PRIV e g LD 00 et ot U T BB L2 10T LD ond o wnd 74 vl e ot

Ero 8 S T T
238 o+
& ez irdard ir2bodurd Crlard op it W Tost o oot Al apTArl arde tRatEeTE L2 S R TR 4]

O AOCOTTOOCDOTOOTOOOOTTOOTOLOO
[oaz o Too 20 S TN SN SN N S SN R PO T T N T S S T NN SN TN NN S BN B B B
e e QO L L LT L L AR L LU LA D L D B DU R A LU R R L s
DLINICII M LI IS MM P S P DD NI IR e SR T I O
A LIS OO et 2 S ORI N P K B P IO e O Y
ML e U TG O P I I I D O T O A WD ST T R e et o T L et vt

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

{3
W RIw vl wt Db vt v vt e W D O P et e Al Wl S D T OO R
e g atelefafelnlelalcalel-2veluantelalalslclagntefngal
b AT 20 TN T B E B B I T O B TC N O A B A B N BN I
e ST LI LU LA L WS LU A L W W S L B LS L LU R B A L LU L B Ll
AL (LT P P O i T YWD N D I g I IR P AL e DU 0
P QM DI D P BN M Tt DD C O SENIIND O
b T ] e R Ak To o T S O e o =Lt R A e R FA
[t &)

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

Lazio-aio s sl gk b o o
Cr v OSSO0
| ST T T N A A
Liviutvlulviviviy
ND I I T N 0D
Ll keale i ety F N o)
e LT et {10 o T WD M 02

.........

editichcd s intactiednt]
OOV ODOTOD

I LA T A A

WA R L L e
| S0
FCIUNT LI DN CE
B T i P e P I 1 et

.........

Lo e am ke b L ]
CQAOQCOO0

I I B I I

WL L D I LY
WENRLEO NI

T O D~ LT

ol P Tof ot et et 0 W 0N

I
PN
LD 4> LD Do e vyt 3 et AICIOS IV OU WU N O T D vt QU TN LT e prg 1L I e e R G0 40
e ¥ S T T S T T T S T T S

C BIGOMNACNO ST SIE VTN e e G T MR O IS T AT T D o A M O

oa 2t

T PO RN OB OIS QST WIS BT (Vi e o nl o b st £ et

LN T e S T L et SISO NS Do T SO AT NS D

» e

=
~

LCCRTIOH

Tow " [V ot ot

T O DO B OGO > LI SE 3 T B DD I3 gy e S M EB B P

e R R L D T R e R R R R e R R R A R L A R L ] CYCUDCRECNT N Ed



2050

[y
H

CALE

PROATOTYPE

¢

10
5

RGTH

UH:

¢
Lt

e

®

STUDY

L

§ATa FOR

183

HODEL

E

JESTVACH PAPER MILL

CRNCEHTRATION

\
’

{

4

UHET &

Lr Cr <r
WEOIOMmO

L Tt LU~ TEE W
=

R

Lo

3

iy R
jaz Regvcl o1l e g g
SFrA OO0
RUG VIR
TED L
Soste
el R A ]

DY V.

D320
L0900

IGATY

LT L0
T el bt
N IE L e T
0 SR ET L XL

Fruld O 0ol

P lail ad UGS
j2ed fA R o i oo
(el X3 UNNERu g SO $ 1

LICIE W vl
Lo E%nd EART 2N 13 4 3T
—d e ST TG
(AR ACR S S bl nl $53 g VL)

LU IS0

Yy gt rMmat g R mMeTMmr

A OO OTOOaOOCOTCOOOOO0OO0CO00
oo f< RS N A R S R 2N T T TR T A U R S A SR B S A A A A1

[ qukaa e ST EES REY VS KVS RRS RS KT T RS RUT EVE FES PR XA E0F RAFAVE XX} RER ST TR TEL ES] E13K05 114
COfm b et A L et T LT QOITI ORI A3 W Ol e T O T QO O D TN
e IZIWIMM T OO RN DO OO OO I D DT e D
0 a0 O ot 1 {00 o I DS NS R L0 ot e o B3 0 Paa 03 873 ot 5 ot 00 ot 00
Q0

[ W'a

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

_* Iaziaed artaiiasdartadt ol orRar DaThe tRatiarbosiante itasto Tatie iie tatisiinthet}
SWADODVLIOTOOULRIITOTITTIOOCTOOO0
[T R o S S S S S N NN Y TR SN S NN NN SN S NS N N NN B SN A
B e QORI LU LA L G AU A A L B LG LA DA L LA LT D L S S LR LR U S B0
LN TGP NIT TN TS PO NN ONNIDO M T
0 d X LIRS T N QT T PO L P P O U e (O et e S e B
Bt L2 e 1 el S0 e 2D T DR AT B et ot O £ 88 e 85 0D O 00 D ot vt ot

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

wd

&< A~

RN

[ -2

[ P

(& e o

e a3 R e N R R e R o o R R P L L w B X e £ T e T 4
WX OO OO0 COOOOOOOOOCOoO0C
Pt S &I A T B S N T A A T A N N B SR A B A B R B N
s T L RS A LI A DR B L B LU LU W A LA I L L0 D I B I B L B B B3
LG QT NN T LTI e PN I NN TR VT INGS UYL T
P QUG MG v (N 3 it l L NG DM N MO N DU O e e
TG I e oD et D 0 e P A O et et P W XS DG U T et T et (Nt et D
=no0

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

~~
OO DY el YC QT LY R LD 5 T N O 0O O O D D U I I X 42
T
B P e LS N T e S P T I NI MY T P P A AL M I =S 3
XL RO O NPT IF AT ORI O PO MO
X P P I D P S P D L S MM Do S et BN IR U
b g ot st it i

»

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

LNJIIOUILI L E G NDE O I M T BT4dd

R D B R e L R R R e R R R e R e e R R R e R

LCCATICH

R re gt
DOOOOCOTO
[ I A L A
wwlviyiviviviviviy
WG TO N e O A
MM O QDY)
had 2 Al PELRCRULE o

MM NN
DODSOOOOO
[ A A L A
LRI LI LI LI Ll
LS 30 Ro 0w R T ik ood
P B3O 20T Oral Da ™
et S word Pe g wnd D0 T et

.........

T3 o ot T3 LY vl el vt et
QOO OOOD
L0 O T T I B B |
L L B i g LA L2 L 2
LIPS OIS
gl sl e s AL LR o8 ]
RAT AR \G R QO P P

£ T SO IS i P e

.........
P P ey
ot (UUS T Ol

wd

LA T2 B T
LT e DU S TR T LYY STg),



2000

10
gaALE:

UH

s
L3

STUDY
LENGTH

OR R

-

r

184
PaPER MILL
DATA

Tvach

8

5

s,

o
CONCEHTRATION

-

e

UHLIT 4

o o oo
>0 MHOOCO -
3 00 O
T B2

S V3 e B L %] Tlw

o
oo
[x N
Eadie]
MOoOONOD
WA P OO
e

EEAR TN I O 4

S =N OO
0 W/UOon =+
O OMMEIQE e
. . .
~
L2
A~ N
i Al
=3 N $33
SLE AN
YA AN
o ‘et & Laad
L0 ~e X
LSRR Y g )
OSSR g v MY
.

AL B e D
DR G T L
PP - P

PR 2 SURLTURE B R %
foe fARE e P dgeiy

[oa X UERT TR S S 1
[ R i N T
[ow R Snin J 6 ] SEN AT 3EX
wd 25 eud STt X
LRRS MEEE L W] S g1 ]
BN N DL

! DO NN T NINM N
DT OO
ool AN A A I T 2 T T T T A A
[l e Een TR ST AT ENS RVRRX FRDS CERAVESUARE 4 SHE XS £33 ¥
Lol b DS CR DD it LGOI NI S IO
e D LI P et T o P O e W DD e O SO L0 Y
T20ad O P3RS v 13 ot Poa (% e {0 vt ol o B2 ot
R-\D—F ..............
237

x 25 20 A i o R Al S i ia oo g
DENOOTTLODOTVCRTOOO
al=I~ RN N RN A A A A A L A
b QX LI L U L LU R L L S LY
DLWV OOEIMONNTAMIEOND
e WL OO PSS T P OO NN
PO A TN vd P BT el v e T2 e e vt 183 0, et

o4

TN
Sl W
[ 2208
(i
TCUIM QA Qe OO Gt O
WX mOOQOOOOOOOOOCOCO
et § L 1 b 1 i+l T i
e T v A LU W LI L LS LS I S Lt i
DN B MO NP NG MICET
1 OV OMNUICAG ST et e D
ARG TNUIN TS A BB e -
n-oe ...............
g 5 -]

”~

LI A L DN 1 O O QL T v
QLI « « o o v v e e e e e e e s
B L e O P PL I QO DL O TS
Qi MMt I G NS
2 g Aty R < <R < Ect N S 3

b -t

~

o 2 Bonga e 0 AVE LW i s § S 127 o4

R e R R R e e R R L R R R R R T2 )

LeCRTICH

LipR 11o2 o]
Cr Cr e Cr
[ S
[FEFXVE L¥Y £
IIPUIT
sl M) et e
| s T P

oo e
SO0
LR B I
- OO
Lk n 2 criet

T et e 20

et OV ot
OO0
i+ i
ARSI O
™2

RO

[« Khu ] 5 1 ]

€3 (€N O



185

3TUDY

POPER RHILL

dESTYVaCl)

10

1

N
Kt

R’
LENGTH

RATICH DATA FOR

CONCEHT

00

’
€.

sgaLe:

o

Y318

FACTOR

et d btk ok ok o hiv Tackacd el ek bao R bk g Dag B ag dae 2 dog Bard
OLOODOVOTVDVDL2TOLODCIODOODOL
Lo N T S N TN O T T T U T T T T TR T T T T N S A T N N
iyttt idivid IR LU LY v LUt LU LU A LU LU LU B LY
P MO = R NN NS N OO NN T WA MM
SOOI T T ONMNI - OEINNT RTINSO MN
o T O el et s 1 W AT RIS o o v el wnd oed L vl G G IR TN e eyt 9
T T T T T T S

D

v

Il

TOH

e T D DN UII S KO NS O~ LR DA LT DN D LI
Ll e T R e R e e e e R e R R e D R e L BT

.0cC

i ale ol af ar e R od B ol
DDV ODLD
| R T A A
[ISERIR RS RTY PR UL RCISILES
S QOO TMTN
=~ AR O IS
T2 T L et T o ot 1073 )

.........

2o O~ MIB N
I DICu CISIDIN NN



186

PAPER MILL B8TUDY

JESTVARCY

FOR RUN: 1%

PatTH

CONCERTRATICH

2040

b
H

CaLE

HGTH &

1LE

i

UNIT &

wi

[2N <O O K
>0 WROND -
3 HITID >
(SR AR~ § <

Fand 20 K- E VR4 BN R
o -
Gz
o
i
MOVDNOM
RS oo 0 0 IR < K e 3o
L AN Bl =

MIOOL O

o Ot OO
= -
K It QO o

~
i
o~ N
x4
[ A ]
Q2 NG
e 32w
s S T
LITIN -~ xr

.
AR 03« 4 e
POSA-ENRI L Ietod oo IR
el bl b
oo FiBec 3 XN FAR S Wi sibe o
W ES T RTLISTCS
v LR Dl
Se TGl ML LOL
b -3 RERC o
pailial e L

LICIATN b (R
£ G0 I L e G0 e

wd 5 L BT T AL I
LEAR MEWE Sad 4 X2 ')
peg iy In fRLEaE dp] 4 4

e TR R L
[T SOOI TOTOOECO TGOS oToOT MMMMMMMMMM
bt T A N I R R S - e
b et S LWL LV LULU LU LU LU LU LWL BV LS AAAUISLU LU O LU LSS LY i it b s
e e OO = DGR DIV T DI INW DT IS BU DD @l G oD et
DLMEM RO DR DRI =N S IUPI-PEI S 10 0oy eun @ co o0
Ao AT I e et et SR T PGP P e i D OIS N e - e M ¢ TS UM
n\\.co\'kulw' ....................................
S0

Z OIS P M A M I IV NI MV R0 £ I PP S 0
O OO OOODCOOOODO0COCOD0oOS NMNMMMMIaNM
> S ’ - CCOCOGDoD
moo b F L E i ST TTIeTS
Fom o £ AT SRS ELT LREER AEEREARE LT R0 LA L8 10 L8 LXOLR LANAF LRFARE LA LS LRI LA LA
DO EAR SN NV N DM AM TR R mh M JEE L LW
G OBTIASIS SN RSN F GO NS O T e~ g DT S0 BT D
ﬂ?ﬁt&kﬁhiEQdﬁfg??b12224345ﬁ5294556??&223343
e TR ne e nenow e

od

n -~

AN

[Ah e RNV

Pt oot o

18t 7

10 Lot o ot ot ko o sl o otk ol ek A bt bt
IO DOOQOOTOOOOOODOOCOOOCO0 0OV OCOOCS
o3l i i ii i itittiitiiiii 99999 TTeeS
P I L LS L LS L D A R I W L DS S D i L Wi Wl W ks i bt W g L) L L W s
Ll NN T PPN O ONODNNI SO BN O O3 N O ¥ O v (Y00 ot
P VNGRSO M NN T OW N MO NIGEN A SN

F I OGNS MO N MR B S rhen g8 B S P O T S o

T A AN R b At £
et AR
~~
AH“nu.u“n.s:ml.!-nn..r.t..22dlarﬁ...rﬂ_,Ouﬂ?ﬁvm.(nﬂ.".(ud-l\:h.sndﬂﬁ...ﬁ.n&uﬂ:. IO 0 < U e vt
7Y S T T T T T

TR (B T O D IR L BRI B P A VNS S N e O SG Tbn, ( t

T RSO IS A NSO BT NS SIS B = OGS AN S O S

Ly M 113.&1«&2233?.3.3..1.}.i?.!.333i3333344333122
o

L

AE=O OO EQUIS I~ WM LT B 0D L0 o

Y ol T ot Wd o B e W W et et ol vl e T wcd e P g W Y e § et vl s yvd

UDA LM OEN
NOIN OO OIS (O O

Lecarioy



187

STUDY ~-

il

i

YESTVACT PaPeR H

-e

HilW: 113

DATA FOR

TRATICH

BMCEH

¢

o>
<>

™

sCpLE:

HETH

w
[

L.

2

T 4

HH

3
5’

Lr Cr

PO VOO -
| QI O

@ -

R

M NN

fer]
o0

&

:
-

HODE

Lo
ase

(-1
MO
[as NS SR w X w o]

EFLIEU I S o

Lo OO

PPN B

-t et &E CUD

Y R 3

~~

b1

!

L <1

b AR
N Ll
pen ~ X
Lo w2
ol S on B S
S 0 st ot P

- - > Test
-t I»l.n m‘r [ l-w Wl s
e IR PR apt

Pl Tebe W
LICAXTEE b G
0O - oL
IR T AL
LA 120 e 102 3 e B0

S Tesne

it R A R L . Ll L L R U A e
AT COOCCOOORICCICOTOITRSNIOIOD QOO DOOTTO
P AR T e
S ot 2900 LU0 LU LG L LR LU LU LS WG LU LU AV LU LU LU LU U IV LU WU LU LG il L L W Ll L A U
Lt e o 3T IO vt o 1 CR AL 3 DI IV U T IS O COAD G UIDICE TN DN oot 0,0 19 O e €N 13 A vt

e DLODNOINOI S OND PRS0 WO MmN,

Cad QO P LU P TIPS PTG LI VI G S P S P IS NI I O a8} 0000 O e S =
DT T T T T S
o

.........

b TP MM MM MM MM MGG IR NMMIIGe (qproramMm MMM
DU OVCLOROROOOCDVDOOTCTDROODVVVL COCDODOTO
Eond2-~ 2N NNE NUE L U TN U S S S IS N DN R U I SN SN UL TNE U TNR T N R R T RN B TN A |
for b LU LA U L LU RN L IS LA LS LA LA 1 A AN L U LA G LU LU RS SR 0 100 80 0 16 B LSS LD B0
DINT B DVON DN MIOS MO VT DT DORDIIT N AP Clet (VIO WD
B LB P et e O et P S AT TN AR ES I S DT T PP DI ONAR A B Y 000 vt ot O O 52 O OO
Ll A e PO A T S I e s I U S IS IR PSR O R SE T I0 P P IO D O

D Le e .

= o~
XN
QI
et ot Yo
(Sp-
ST KT LAY vt ol el vl e 1t el il el sl vl wd ol el e ol ol el el el o el el v ol il g et D D vl v ond el et
WO TOOOODOOOOOOOVCOOOOOOTON OO0 DODCDHO
A XN T A A A A A A A N A T T 2 T A DN T B B R BN BN BN T N N T B T U R B R
e T B AU DAY S L S S A L S L0 B A B B S W WL WU LG O U S a1 e L L 1 L L L
Ul UMD OB N Ok P T O P PRCNEPTOCONL (el O M S
FQRQUANIINR NSO MNOR OISR TONT RN 9000 T VDD
WIS R Mk W P S DS DI D WL AT N A O T WS AD P OO L0 vt vt QI OY OO P U
[ oo E o X 22 S T T T I A R

Pt F ]

.........

~
O 1TF P 115 7 et ok 0 170 4°) LOB 2N oot B 0% mard DN e et AT 1 A ML OO U U0 090 N A oot vt 1D O O ot
L T T T T
WO M INFLNS SAS TN A M E S NS I OUGM W (e et et DM O A O
TR RIS MM D T P et i SN CO ON I S S OB IIAE S MO O I MO N
L0 S e v et ISk o i (G TG U P e o i vl DI DU IS i U N MM MM I
b
o

=
L]
(]
foe
k9 AL D ORI VRGO WL X WSRO0 (1. 3B N
£ e R R e e R R N e R e e e R e R e A L R e A A RS L o ] 222222222
Py
1



188

-

-

3TUDY

HILi

]

(44

-~ PESTVACH PaPe

CONCENTRATICN

2040

F:

-3

i

o
13

{

e

LENGT

4

BHXIT @

o
o vacwo -
T T e

®
M oomMmT O

el e

s LRI 24 f
CHU ~ T
-P{CQK G
[T TR T8 e g oo A
Taslln deelene et hee 113
fout T e RUTEEE R o o8
W IRV LI XA
tor d LI DoV LY
bR (7 KRR L JOF S X7 P03
 aad FE RUE Sbh 4
il Tk LS
T8I el
[we T gues AR Y ROl OxT 48 J ¥
wd e d Lt AL b
LIS b WO L b
P U LA DO O

[ 3%] pkid b i bl i o e o b o ol o i e o ol
L Lo ODO0000DQO00O0O00O00000
b oot << N T T T T T T T A R SN N N TN NE TS A A S S S
e SRR LG W ARV WL U LS LU LIS I LU L RO b LU L LU L L LG LU LY
[y i RAh IR B AT F T ST T ol Lol i ot la IRV R} Lo Tal Eathed B Sd 24 4
e DWFC MmN O PO M O N OO DU D
(i G P P et P et I U W P A LSRN NI MO IS PR U I A0 O S P 10
0\ »f...-‘ ..........................
[>SE 0

=

PRSPPI IS IS EN I I B PO P M M IS 1D T3 M CU QN I3 15 1
CEAmOC OO OB00B00000000000000000
== R R N R N I T O I I R N B A N A A
b G L B L G L A A G G A B L L G B U S
TN IS T IR NND O S OR R MR O IR SO
T 03 Cr o BRS39S 8 0 s o e O 3
Lt D DG ES AS TR I I R T T P it P D P

......................
o . P .

“(L)n'hdu‘.‘iiin((o.ilil’nii’hi"itiiiz“:
W OO OO OOOOOOQOCOCOOOOOCO0
pag e & NI A O N T S A A TN O 2 T A N A S R N SN S R S RN
st T b LU B AT S B WO LU L WU I A U W R B g AT U I W i bl Wy
WG O OO LN T T RN TN OIS MM NSO
1 QAINMOSDMNRE DGR TR SO M D wWDADC N

WP B M S P S SN M IS S S IS0
Py~ B T T T T
g S XA

.~

€3 1452 b 1) €3 10 LI V0 IR TR I ) QI IS AT I DI 1 A O B AT el et
g T T I T e P
.de{oﬂ..(rx..de COCTNEMMPA RN E LRSS
Lok o b BER-J 03 b ¥4 ..»1.7110.. (MR O -l elesiar S d gt F R e oo dNa BN
O eI NNIINMINT TN NM NS Tnn
x
Yat®

A= DLOUIT o B B 0 3 3- L SS M SRS I B O o O 5T

L R A R R R e e R L e R L R e R e Rl e D e R e R L)

LCCATICY

THTTEMmeT T
OCOOQOOQCOOO
| N I T R O B N B A |
LA A G g g g g
T IO PNt TN D
PTOOGHOOrITN
1000 QO P vt P OO

..........

I MM ML
DOOCOODOOC
[ I O T N T N DN BN O |
LXFARE ALY A L LT L L R S
WP PO MM
vt vt (U U S O Y
el ad wed vk BV b S8 OO o I

..........

& O ot vk vt &> woll el ot vt
QCOODOLOCO
L IE 0 BN N B N B B A
Rad G ad g LA el I L
M W OO
OCGMMPDDOOND
@t ot 53 BN Pon ot IPa AD 00

..........

I IR O NI
OPMEN UM ONNM
Nt FDNINT R
WA WOINNNTR™M

0. >IN BN
CUCION IO NN NN O



189

WBESTVACH PAPER HMILL STUDY

o

OR RUH: 11

-
3

CONCERTRATICN DATA

SCALE: 2090

HETH

LE

G

UNET %

E
28 o <SG
IS D OOD .
| el %] Qe Y
< IR - <3 <4}
[ o SRRSO RN . N R B
ool
al
&8

By el

MO,

wdlid | OO

E

b

REERTLIN N S =
—_odke o0
VRO N
MR GH -
. .34 Q .
. e .
%
L
)E ”~
- S PR ]
St W
LT
e T
L ot B2 Lad
LI e n
Lri Gage L
NG o~

S S e Y
piowt T e 3 XU ALY T sl o4
LAY s~ on I vk O v of & ]
trr wd LD vt
AL et WL
- [ ARe o B ARk
g e
CILIBT S Pt
G- N0
PO Joie S 1 ¢ il AR 2 £ WY
(AL e R} ot AT § L ]
FNTN U0

il Ert o ki i pRabipio 2 v Il e IR o RTu R 'pRIpRTu b Bip R oo an b o
T GO OC T Tl S Cr
bodo=2--SN N NN N R T A A A 2 T A O A
b e I LULGLVLG LU I G LY R LS I LG I Lok Lt
CO b beee NP DD DI T O DD DO I N O D
e DT MO NRHANDM OO NN LT O OO N

LT BT S P P e 53 SO PN DV e D T D WD et A o e I,

LUBLL » * ® s s e e e e e e e
oL

P IO O T M g g I e e M D i Y
DO DOVDTDIOVOCVOLOVLCOTOOoT
ead L2 NNEJNE NN S NN TN S TS NN U D I S R AN I A N A

fore bean T3 LA IAD AR TAT SAE 103 LA 1A LAS LT LAY LR LR BAT RAS I AN BRI L L8

DL AT D0V OO DM
ad LI DA W YT Cr Lo O AR i P O P WS BTG ES
L . ] e R R ] o R e R R F o e o e D]

o

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

0 20

pc oo 23 B ERZ R Lo B e L R Y S L T e e R w R L e X T 3
XM OOOOOQOQOQOO0OCOOO000
p o3 I I N 2K N N R RO N AN AN
Lk Taad TR EREISVEVE RSV FTLSXINTR RA R AR VO AT TER R I703 FARRY
CH LAl TP Mt N O S OO P e PSS U wr IR 3 0N
LSO e M BN I (R DY S 0N
A LU RS I N N S L I N P T S P TR P
O
e R AR ]

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

el

1) BN A P 082 L £ i vt B ) ot $5) P 857 9 (D O R 2D 0N

4 2 S
IR e 0 P 00 80 TP 0% om0 g P I3 805 O oot 0 N SR 5 T N
T DSBS I I A I P I e M UG S e WS OO S0

L o8 EO R« s 3 8w
o~
ot
g
L]
=]
[
X [aplorpun T3 Rl o + I £ Q2 S WU siorad Sher: § SPON § ¢ i1
[ W< E A vl el el Yol ¥ el e d Yed ol Wl A o il g ap o h
o
-t

TUINDINMDM O
SOTOOOITOO0
| I U T A A BN BN BN AN
WA W st wag
Ll al el ol arfod ord ol
et (3% T3 0% P vt O O 00 P
e 53 L U"Y OU vt P et B e

CUCH T < ([ OY LD
COCRODSOOD
| I I NS DN R AN IO A A |
00 L L 2 1 L LRI RS
U3 Q0 vt \D v S wa O I O
P 573 O P I e vt I D00
L b R T X O e Y Y |

..........

SO vt vt O v O 20N
COOOCOCOOR
L B T I B B ]
Wi L i i ud g
N e O L T3 000000 P o
MO SCICE- M
00 P 1 0O U 00 P e

P O O i DO P sD
SO O QM e YLD
NODIOOIN DD D
ohin Sy GO0

U203 OMTZMN
[ I TG T Rt INT Rt Ea T ot et



190

PRPER HILL 5TUDY

YESTVaCH

oo o

e 13

FOR R

CONCERTRATICY DATA

2000

LE:

Cri

o~
v

LENGTH

L

1

GHYTS

FAROTOR

TR TN T T T T T MM e MM
HEOOOTDOOLROLODUOOOVOOVC OO0
=2 T TN A T T T T U T T O IO Y BN N A O
P LU AULG LU LI LU AU RGO LS I LU L LA LU U LU L L A Lt
OO MNP RACINNING MM SR ESINOQ
DO T e O Ot O O TIPIR N A R M SIS O O Y
s DYLFIV et U AT IR b P ot ook ot a0 LTI UT QUL T oo ot 8 o vt et

I0H

ORI RAOD I OCRIT M IS IBNI I
QO g el el 3nd g AL Bng A e AL L Yl A S S s o AL S AL WA S SN <A

Lac

Ledie Rl oz las bz dar b o
GOV
I O O O O N N O |
Ll L Ll W s
WONTTOCT O
I DI

Wl wod vl wed et vt ek Py vk P

..........

DB 0I OB IN
OO N O QU T N O O



191

-- WESTVACO PAPER NMILL STUDY

12

RUN:
LENGTH

CONCENTRATION DATA FOR

2000

SCALE:

UHIT 4 11

wd
w

HOD

U3
MO oIoMm
Mt | OON
it + - 50

O IW S
MO T TN
2oy MO0
Coha O
”~
w
\DIE ”~N
ey O
a S W
Q. B~
W EN
.~ e X [ ad
[35: o opunet Y x
Wb G0 (&

GIIT LU e
S 8 sl ol PV
T T UMD
[ o arp of AT oL A}

b AT QG L)
e {5 RUNE 20 JUS Ry TE 1 6
| At fouR U8 brogiy g
Wl - Nl
O~ Ol
d T d L Z LW
WO € b D¢ L~ L1
SO>SR

1Y) o o B sl of
ez ooos
oWl it
b O L LI LU
(ool o3 2 o 1] i o2 o]
IO MO
€3 I T UG
Q2. © v v
aa

= 1300200
QDO T
[l =2 B R B B |
- L LI LU I LY
poo § S SN a2 R ¥ 2N
wd L LG L UND

MMM T EIIMMDIOMIMMMEOMIM TS g oy
COOLOOTLOOOCTOOCOOCD oo
L U U U N U U T IO N I B I A
Uy uit Wt W W W WIS LW W W Goguug
N~ QDI T O ODDNT TR o
CR-NMR st TP SN T LMD g0
Lt Ot et QO P vt U T T vt et OB D [ o )

QI OO CIIID CU Y NN O (Y CU S S DINID IY) 1y oy ey
CTDODVCOICOODCOOOCOD e
LN TN U U T U U U N I TN O O O R
RLICLT LA LES RS IAD G0 000 LAY LLE QLS LD 140 100 1D LT RO REY RAD [EXIRTEIN 2]
O ND P N O 000 T BN g gD
D 0 6 00 vt <O vt 10 0OV 2 AQ vt D e DO 9T P 173 i 143 e

ot L A WO P Q00D Cd OO vt (N v S vt 1 T2 0 P I 1D it vt Be VD O v IO

a .

-t

g ~~
= s T4
Qi
D X ¥ 2
[%2 L aade-od

TLZUWUAA et S OODOONOOTOOODOOOOC
EREOOOQOOOOOOOOOOOOOOOOOOOMMMM

pord o SR N I I |

R R R R T et

0 5 LU LU LATRL) 00 00 0 R L0 00 LF R0 0 L i 00 R L Lt R R B )

CRULL IS ST 465 P oG D 15750 vt F O P oot e B3 U OL BN ot ) ﬁﬁﬂﬂ
J QLI D0t DI I IOV DO IO DN O WIS ey 03 e
T Z LD G 1 O O O vt T OINI U1 00 030 OO BN vt wmt oy 1 vt

oo - -
Lol

~

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

QPP ' VO QL0 T IO P IOV O3 T GV SO ™ o i

T -

T L0 DT (VT et O 19 7ot et 1 B ot et P (N EO S B OO 3 5 o 5

Leofe G B A E ook ond A
KO- MM
=
~

LOCATION

DN~ DTN G O DD T DEMC oy
T OO DO WO O OO EV LU 1y e o

Vol red Wl et el

I T I T -

THOD BT W WU TXN T Qe NI X gy =y (43
Aahnhnbel 24&114&4&21111111111112?_22



192

-- WESTVYACD PAPER HWILL STUDY --

12

LENGTH SCALE:

CONCENTRATION DATA FOR RUN:

2009

UNIT # 12

w

a. o OO
>O QDOooMO -
g O O
et WOIDM 0w
Q ot -t
[+ 4

a.

D NOWW oo
G oon Ny
E Mo o

o~ wl b~

[T & RN TT b d o B o]
T -t
p o ET jor- JTTLL T e oim o
~EQEQXWD
b TOGI P LY
U T WD
[ QU
Ul > W
IR M wmaiie
QEILFUVOW
d D d L DX
WO =X~ 1t
2 WX NUOM

w I MMM ONWE T IO
0L OOOOCCOOOCOTOCOOOOO
==X o+ 7 -4 N NN N N Y JOY TN O O NN TN T AN N B I BN |
P O LI LI W W L Ll L W U W U T
QO =M TIOROAR VOO IO T NN
P DONWANNMOMONNDONN MOINO S OIN
O ed Tt Yt OO IS R vt X vt O vt et [V ot
RIF ..................
0.Q

= MMM UMM IO (N vt S 0
ORANDOLCLOOOVODPOOOCCOODO
(oot = 1= 2 N N D N T TN T U T U U I I N O O
e L LR LT LT LY G A2 el s R s a e et
DINOO T WMV IO OO O M
A TLINUEIMIINI - EID T O U3 FIN W
e L A VO P CA PO I 00 11 G v (0 9 D QD wed vt °F v

o= |

g ~

XTI

[eof v AW

o Fant e

[ ] ok

XMWY Nt S OO MINMI ™At QO O0ONO
WO OO0 OOOTCOOCDOCOO0O
Qi I L ++4+ 1 1 11 1 ++++4+ 1+
e 220 v LA U ) W L A I A L i i L
QWU PR OOMINMEOM PN Tt O NN
1 SO N U v UD W vt =2 GV D vt vt O O OY QO 1D Y vt
L d vt vt 7Y e DN T D O AD e 1wt T U CY BN OV e
000 ------------------
Z0O00

~
VOIS INO QOO T U v T O v 90
e 4 11 T S R
B IMMOMTHINNDINFTNUT SO T
ECE 1 NI e [t O A e O DI
DD TG
- f vl vt vt
St

M OTHNOU OV
Lol d g

MEALVPOUIXZS-BNOA K
Dl D e e R e R e e e L ]

LOCATION

.935E-04 .407E-0S

.36BE-02

re

40.

10

[ Lz otz B XY
LOCOOOO0C
LI R I I I A |
(RYRTTURRINIUTRILCT]
DT DD
4 QO (NID I
0 VA0 v I CY

CYCIT) e UMD
DODVDOLOD
[N I I I |
[FURUERNSRSRENTRSIRRY
QO DT T 0D
O QNN
WM QM

.......

DO vt Ol
VOOOOO0
++ 1t ++ 11
LETRTRRRERERRFFRETRNI}
NN ONYIC
NN CO O (N

NP DN TR
O w2 Iy
LD ND O v

U et P e
T o

M2R.OMSD
CU I NI OO



193

-- HESTYACD PAPER MILL STUDY

12

COHCENRTRATION DATA FOR RUN:

20090

LENGTH SCaLE:

UNIT % 13

MODE

o 3] <
>*Q MOOOD -
Lol QO O

o= B - -]
o LY R o YR
[ =]
[+ 4
oo
wun
MoV NO
A PO
Wt - O
wiollld O 0
QOWON. 0
MOION  wa
- I
~
L&)
~go
=z Q
[ S N ¥1 |
oE ™M
W BN
~ Y. 4

Tt
CHU( Uu
W02 %]

b T he A THEET Sde e o
RO T
Logd®™ B =T 4] 1Y)
ol (I T ST Y FYT A
[ [ =R %S
Uil ek W
DR il
OO UILI W
-l L SR,
LIQC =~ 2¢ Ll - 114
SO MG oL

w in
o O
O
e e L0
Ot p e
[t L AT
Qi
vl -
o

nr
aou -
B0 O
XL 1
02y

LOCATIOH
i1y



194

-- WESTVACO PAPER HMILL STUDY -~

CONCENTRATION DATA FOR RUN:

12

2009

LENGTH SCALE:!

i1 12 13

UNITS

FACTOR

NI ST E SN IO ST PTG
ERDOD DDRDOVODVDOVOVOOCIOTLICCD DT O0
[~ 2% 2 T T TN N N NN DO SO N AN N T N NN NN N NN N R U N DN AR T B A N RN RN |
sl badial el WL L LI WL L L D W L e L R Ll L . Wil u i e lad Bl
VDWW FTECOMP N O DM ODNRN-GY Y MOVE T O
DN OO HHRONMPTWICT O OO IO T OM NGO
e TP AD et A O et 1 P el O EN vt O T 4D vt vt 1) A5 vt vt 10 wenk vt AD CUAD v D KUY
L T T T T
o

=
o<
-
PO UDTANZ>OLT Y IO BMNOJEX O9ALOXTIS

QL ot oot ol ol winf e waf o OuE WAL ] g g o wnf g wenf ed vt wod wed vt vt v O OO PR SO
W

pes
-



195
-- WESTY¥ACQ PAPER MILL STUDY --

13

CONCEMTRATION DATA FOR RUN:

2009

LENGTH SCaLE:

UHIT 4 11

w

Q. =] SO
> WNOMO .
chb re O O
o n - W
Tcd.. GV e
[ o] -y

o

Q.

[Tp 2=
Moo Mm

wdf 4+ | OO
RRTIEEES B BRI -
Wl 00
MCICe oy
POy OO
Paxpr O -

MODE

EMWBUiree-I T
(g v g um b od o Bo J A ]
L Be f ond g T F ¥
U Nl WD
| [on TR Jo s nr oo
reliittl e S
[enT v gon T Y o3 A NT]
S Doos DO B4 o L 3-8x o IR
WO LU -1
NI

w G IO M AL M S PO IO M PO PN o1y«
O.Z OOOOCODIVOOTOTOOOCDOCOOTOOC SOO
- %% -7 2 [N T TR T TN Y TN TN NN TN JNNN NN TN NG NN N NN NN N N NN N N I R N NN B |
o tane €3 L ST A 0 108 A3 L A0 L A R L i U i W L g i s B L gl
O P b GV S P S IO P DI P e O N v PR S OO IO O
P SILI v D P P AD PO Dot vt et D DN OO MY O PN G Pl v i)
23 LA T U N T et vt T vt ot ot vt vt 850 W8 oot O O I3 00 O et et 51 SR OE U O 18?.
s
[+ = ]

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

= MG CIM IO CIN QU N CEFS TU Y U CI I IO OO vt et O i pa 1
DENSOCOODOROVIVOOVODCVOOTOOT SO0
o~ 1~ 20 T T N T U I U O A N A U U U T T U Y N U R T U O I I |
fre e € LT RAFLAT LA LS AT LAS L0100 LAR LAY AT LT LAY Ld LLY IR LAY L0000 LT AL AL IR RAARAD 13t tay
N Ot T OICYPD R I D A0 P O P PIAD P O P o QI S O P O OO0
wd BEI P S GO it P ot D P O ST OV O et Pt O vt 00 204 O 00
4 L e 5T 0 MK O vl vt €4 el 03] v vt OO O3 vt O PO F D T O vl vt vt PR R T 24.:9

~d

Q ”~

jrsde 4

[oe 3 o R

ot bt oo

B

ZIUWwN ot QmS OO OO0 OO DO0O0 OO0 awm D
WEMODOOCOOTDOOTCLDODODDOOLDOOOO L0
B R R S R ki B I R i T o T o e e A R
ot S22 e L0 L0 L0 R K Lt 0 L a0 L A L0 L 0 0 L L L R A B L g g g
3 Wl e, O O vt I3 G103 800 WY O3 00 w4 17 TV VI O OO I3 O V2 et YU SN Q2 Y et 0 0D
P LRLSOMNDONTINCINOwWINWOINODOWIN v T OV p O\ v
2o 24 Q0 O A O O\ vt O 0 0 ot O 5 O ot 1) i o 193 O () vt vt V) M 8 211
DOO
LW

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

c7..57203?53?78?93159»65694326 au.-.l‘.
<zw
S e 01 BN % AL SR U W P A 00 P e I3 0O D PO 1 o (N O 00 A0 912
CE L OONMIO Pt IR L DUIONCI LNV PP pape
XM EMIANO DN T DD OO OO N D Pt oy 13
= [ B ] ot et T3] ed ek et (V-7 ST
“~? Ll

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

W QDO I E QN QDX 2O BNO K

LOCRTIOH



196

-~ MESTYACD PAPER MILL STUDY --

13

CONCENTRATION DATA FOR RUN:

2000

LENGTH SCaLE:

UNIT & 12

L] Ot O
T OWING  Owe
it -t

Wi
MO
M4 1 OO

i 1+ <

NSWIL OO

QS It

M 6D

O O .
vt

~

et

~iE o~

xn QL

AN W

Q. X~

w &N

U3 WD e

b od VR JUN L} Sogbe s of
o CECIECLI ST LD
Loade s oo R o o ] 1T}
Selflrad WL
| ad QUi Z
(a2 FVLV) B o g FT ]
LI welE e
ORI LW
ol N LVt 2N
A0 € e DC LT - L1
pe g {r g (p JTT L R0 < S

w TN G LG LTRSS IO TOMNIOI IO
AZ VOLOLCOOCORLOCLOCOVOOTVLOVUOLITOC
ood o« 1o~ TS 2N NN NN SN AN NN NN NN NN N NN AR R D TN NN N N N N R N BN AN
e et 0 0 L A LA LD R LS LA L A0 Ltd DS A0 L0 A0 LA 100 LS Ll A 1 0 A Lad Ll s
L5 b O GO OV O D T AD P 29 OB D O 3 v DI DINC VD PO WD
IO O I SN CO 149 O 8 1D P P+t 1O X2 QO T T NI PO A U B O BN
L ed <Lt D LG ot 7t (1 I vt OO s vt et vt 1) 02 D -t O QU TN TG T 8 vt v
RIF ..........................
a s

x 4323333322222333222222&1222

¢ OEANDOROUOCDOVODOCRLOVOLOLVDOCOVODODD

[ond > 2 ~<T NN TN N N N NN D TN TN T U U T A A U A T U A IO N A B B |
o e €3 L0 KLRRAR LD AL AT LLD LA LT LK LAF L0 G0 R0 L2 BT LT AT 000 L0 10K LA LS I LT L0
DN N0 Crvt P vt 00 PO vt O A3 vt NI CD 8 P O 19 Q0 DN OIS D v O
wed €L €2 QU ORI T Foa P @ vt O D 193 9 157 00 O o 9wt O 15 00 P OISO D
4 L s O w4 €0 OO wed O 1) 1Y vt wont vt O OVF vt 35 U vt v PO TO 18 o P \D v D

wd

g ”~~

g4

OO

P ot e

U 22

ZAEU A D vt vt vt et vt ot 2t D D vt it et QO O DO GO O
WHEwmOOOOCOOOCOOOLOIO00CODOO0ODO000D0
>4 2% IR NS B S T N NN N T I T N OC O B B I BNE 3 N AR N 3
Pt 0 e G0 AR RAT G AT Lot R ST 1S Bad i Lt G ad L R Rt it A i ad i
L L, MO B 0O e A0 i 3% BN 0 BN 53wt O vt QO NG Y O O vt Y O vt DO
F QU. TR RN WINWININO O OO vt OMNMM
2 A vt L U s et U Y 5 P 00 vt vt ot T 1 Poe v N O IV IO V) 2 vt
000 ..........................
Z0O0

~
O v P i I T I N v D DO e e D OOND I D P D It v
KEUI » » v =+ o v e e e e e e e e e e e e e e e e
e T O O DITIN OO NIIN NP O M CYA. S
EE I NOTNOUIv NN OGNNSO OMm
EOD At M ON G MU PN OIS
= « ot vt et Y OYOPY M
~ o~

OO AUWODITOA NIV I T BNO I

Wl W AL Pl Al ol P Al A Wl Bl PR el ol GG o el ol Pl g el e ol e el b

LOCATIOH

TENOro T
QOLOOC
it
wwuiuiiw
IOSDMIN Y
NOMN TR O
43?521

[z Ve e 1]
COVOTO
LONL IS I I O |
g
TN O
O (NCO vt o [+)
I P 1) e

vt et NI D O
OO0
LI I I I O
Wit g ad
Gyt we O 00
OB G i)
& MO IO

mer.one
OO -~ OO
NOWwINW
MM ]

-t

[ R 1 - g B J
QIO CY TN O



197

-~ WESTVACO PAPER HILL STUDY --

13

COHCENTRATICHN DATA FOR RUN:

SCRLE: 2000

LEHGTH

UHIT # 13

w

a o oo
O INOOOD -
0 e O
R IR - 1)
T R LTV I P
@

P

o

wI
MSOCIH o

w .
o —Mulld OO
S OO N 0N
E MOMON O

W BUIr~TT T
O EOIL
a8 Re s § o 4 o2 ¥R
Ielrlaarend LIS
[ [ TP R oo o~
Ul e Wl
CICIToNE il
QRO LW
wnd o eed KL 2 L U
WO 2L~ LU
el 4 2 Dot S AT NT Fn T 12 4

a.x

Pad =14
L adaad d
hrod ol oo
D0
[ 4
Xl
oo

ot IF pet
[~ XL TS
SIS

z00

Il
- )
L4
o>

LOCATIOH



198

-~ WESTVACD PAPER MILL STUDY -~

13

CONCENTRATION DATA FOR RUN:

12

29090

LENGTH SCHLE:

13

11

UNITS

FACTOR

YT NPT e MNP MMM EMETMMOMNMNMMNMNT o @iome
OOV OLTLDRVODORVOVCLDODOTTLD 200D
[+~ NN NN NV D N U S NN N D U N N N U NN U N R U A N R SN AN R AN A |
Ll sl Lt W L L LS L L I Wl W W W ) L ua s g
OO DD BINID O M D E PO P OP N P O M o OO NP
MO LOUIN It OO O e tNID T P TN MONEN O
aad P 3t U A O O KUY v OV et et vd O PO P v v ST PO P v 1D G I 0N i

......

10K

X O DRUII D E AL RNZ B NI gy 20k
L et ol ot Pt et Pl ot ot ol o ol el 1ol o oot el e et ot et N O OV Y O

Loc



199
-~ WESTVYACD PAPER MILL STUDY --

14

CONCEMTRATION DATA FOR RUN:

20090

LENGTH SCaLE:

URIT 4 11

>

o0 (=X -]
Q@ WwoomMme -
fn. rea (D O

o0
[ R

EWB Wi~ 00L
QRGO
b owd 8 QO Lt
Fead Or R TIPS R TUT & ]
b [~1 T3 2 o
i) >~ W
CaLIE Nt a2l
QXD WLW
ol 2 o L e T
WO~
>

W 19 PTG S OMIMIMIMIOIOEEOMIN M apyag 1D
G0 COOOIOVDOCOVOOCOOOCOOOO C OO
o2 1 4 2NN AR R N NN N N NN RO NN N R N DU N N B BN DUN DEN BN BEN SR RN ]
b e O L W W LU W L W W W L L W L W W g el W
Ol OMMITREOTRMRINNODOMND S M pagpao ot
OOV COCROOINGCYNMEWONMD DO O popacy oy
QIC PNt St DD vt Ot vt e (IOt P U O TUCY . vt g (N 1) et 0
& ~eli,
oo

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

- N L L R G L L D I R R L
OUASTDSOCDOCOOCODIOODOVODO C noocade
- IR ey
o o € (A0 A3 L LI LA L RILES RAFLL L LA LU0 LU I U L LU W) g Ly i b
DUN D CYYIC0 v M OO+t \D G IN I TOUID RO N o e et 03 O
AITOFOMINTOEWIOMN OGBSO SWO = (3 0g 103 0
L Ottt P OO N NI P st I FTI O £ir @ i

.....

-l

a -~

XL

OO

R

W~

ZEUWDODOOQDOMMOAG DL DOQOOD DD O wvavmwseery)
BWEODOOOCOOCOOCOODLOOVODOOLT O oo o
P R R R E R R I R R A i
~Zbldud i s Wl Wi odw sl Wy ulwuiug
QWL MMM K SO P M UMM T 2 (O 0
FOLONWINWTOOTOWINTMONNTIWMM I ojinalcdse
2L LS N ot ot v vt Y ot 1) 13 O O OV S okt OO < 145 o O 2 g et 1500 O P
LOD
ZOO

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

~
CY PPN Poe S D O U =4 PO Y 00 I A 1) M ) S 0N vt 1O 1Y) 7. MO T
L T L T PO
RO A OO DN ONNT F OO0 4. £ AL vt et Oy
T 1 ORDNMOINODMEONIT~AMINDNINMIINGC: O e nin]
HO2XMIDPAPTET A IMOAUCNQONIITONCOO w0y v
Low et ot et et O8] O Ot O\ vt we
~

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

WD OO OL TN BN AR DO )32 o

W ot ol ot R Ped Wl vt v el el el vt e wrd ed v el avd el e e CNOIOI NN

LOCARTION



200

-~ WESTYACO PAPER MILL STUDY --

14

CONCENTRATION DATA FOR RUN:

20090

LENGTH SCALE:

UHIT # 12

O < SO
P DOOMO -
b0 Oth O

= DN Ow
-t

W
MGONSM
-1 O.nv?
W -uig s + <
o it OO
3 OWOoOUY o
E Moy 0o

EWBUre 0T
IR LTI
Lo B s ]« 20 FY |
S Ul rend LY
- QWS- X
Laad P P27 7 I L ¥T]
LICIEDE vl
QAP
wad D d Ere L LW
MO =G Wl - W
N2

w A MM MIMMMMGMMrIrOMmIa T M OMmTSIiNY
O COOCSDOCOOCOQCOITOOOOL SCHLOCOOOOO
|- SY~ ¥ 35 TN N N TR T A NN TN N O TN NN N TN T TN DN SN S N T B R B I |
e et €0 1A L 1 L L LS L R R it S L L W Gt d L0 00 A Al
Cobo b vt D vt YU w4t D OI VN NN OV S T NN DN MDD
eI NS ORONON RO T O vt NN
0LQ91314111222211149 U T ot ornt CYE0 e PO N
F o o T T T A
[ 9~ ]

.........

= CUCICU TRV OO QM CECY N O QI O € (NP o I O VI - U
OO ODODOSDODOVDOLCOOCO S LOVCTOLD
(7Y 'S T T I T T T N T T O T T DO A S N N A NN NN N A AN
o e €3 00 10 LAY LA 00 L0 LAFLAF LS RAS LS LLI AN RO RS 808 LY L 03000 LS L0 LS 1 80
DILIN T DO NIIOI v D UMD OO O W (YD DI T L0 w1 o
wd € LI ORI B AL D 13U G P 00 P WD AU AL O (s SO U o 0D o S (N
ot Ll v ¥t et el vt ) it Y CE O D IO CE O OIS Y4 OGN Ot T3 e o o 6

wd

.R ”~~

prag-h "4

OO\

P ood e

[ 2

ERUNO DO OGO OO0 ™ Ot O w0
UGB OODODOCOIDOODIOOOO0O0 SO0 LO00
bood X5 BN BEE S O B I K K K I ST JNE E NN RN T A L N A A |
- L W W b W Lt w A g it il vitd
DEF°860603?°141°°?53 S MrINom
P DL INOM D vt PP O DD RO NN O IR N YT B
ST ST ARE OO vt vt vt 197 (5% vt it C8 O N ot vt vt et I3 €O annt V) ot 330N O3 s wmnt IV 51
GOO ..........................
T

~ .

WM OO T L v DO OI O O v (O v IO

P4 7T I T

T N0t P N SO e V) vt M O BB B 1 D DY O Y
XL I OB OTOTMINT O DOTND O O OMUIID
DWW OV P P D vt I P et (1300 O340 v

= L ot ot et CN] CV] vt ook ot et PO et e

~

-
[~

vt

[T

L Wk g et vl el ol gl el et ol vt el el vl et ot S O3] OV OV O OO OO O
0 N

-



201

WESTV¥ACO PAPER MILL STUDY

14

CONCENTRATION DATA FOR RUN:

20090

LENGTH SCALE:

UNIT & 13

a [y ] L-T-4
> NOooOos
b~ PR O
O . 5 LY naa
vt v (N

nn
MOONO
b 1 CON
W Wt + - 9
Q =Mwl 00
S ONON Yo
X MONON ~C

~
Q

)E ~

=0 Q

0.\ w
oESW

w BN

i wE ad
LI x
Wk (4}
DIVW»O ™~
S S o el oad V1]
EUWIBuUlri~-IT X
~wEQEODI
I TO QL W
b ol TV NN R TV |
[ o QWX T
el ek W
CIITDE el
DRIV W
A DS I EE U
WO O LUI- L
STV

[TV TOMMOMMMEOMMONMNT
0 QOCOLOCOCOLOOOOOOOCO
bl =7+ <4 S N NN N N N R N I BN R B B I
b oo € LAJ WAS 00 G L0 L A L b A W) s o
O OO MOOD
e DN v v vt vt vt vt D D e O NN
QI LNV TN TN
[ e 1 | T
[+ 9]

x MONNCOINNRINGI N NNYN
QRUNOQOLQLOCOLOLOCOOOOOCY
(o] == 1~ I8 NN I N N T N U N D D I I O O |
b e GO NURARLLS 0.0 L8 A L00 ER1 RLE L0 LAF SLT RAD LT RLL
DLV ODNNNCIN NN IR N w N
-l <K L3 G000 0300 02 00 QO M I3 I Q0 B IND
WL Ay T T T OINOIM O Y

-l

ZZTN
OO
s et e
N
B L5 UL O vt wnt vl vt vl ot el wed vl el el oot ot wod
WENOOOQOOOCOOCOOOOOOD
Qe+ +rdr Sttt e »
= Z e W Wi b uiw
QSLILAVODOODOOOCNNNMNMNOMN.
I QILTORCROOOTTNODOW
ZZ W et dd TN
000 ...............
=00

~
€ OO OO N CN D WD O D N (N
I o T [
DI E T I TONO=NOIN
T<E 1 OWPOEODRVONOIw OIDOND
XOD> WIOWNIOIQOORMIG e
T OONNIOICEOI O v (v o

~

W20 OUMTINQ.JIEX

Wt W vl W ot el et v 9 v 9 el e et v

LOCATION



202

-- WESTVACO PAPER MILL STUDY -~

14

CONCENTRATION DATA FOR RUN:

29090

LENGTH SCALE:

i1 12 13

UNITS

FACTOR

MMM TMMMMIE MMM SMMNG D DM TN
TOQVOORDLODEDODODOVCDAOVDOVDETVOIOVOOOOV
oyttt et by
oo L8 L0 LAY £0 a8 A0 LA RaJ A0 (Al R Lo 1 Rt A Rt B Rad A L L) L A L L s Lad Lad R et il
RN EPRMOMDOTMIMIODEONNUI Ol Y QAT DO D DN
S vees O 8 OO vt o OV QD P (51wt (5N 008 et 1) 01 O P D O vt ot 12050 et Y 3 OO - U
aoed o=t O 40 ot OV 4D vt B ot N O O P AP Y N QU NP 31 ot O @ vt et N O vy P P

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

Dl

I0N

IO EAVMI T QOUI X ZA2NQIEX ORI BN
L vt ot o ol el et ol o o o ol f o g wenf et 9ol ol et vt soed vt N O O CNT O OO U O

w
o
wd



203

-~ WESTYACO PAPER MILL STUDY

13

LENGTH SCALE:

COMCEHTRATION DATA FOR RUN:

2009

UHIT # 1t

3o

Ld
o

PR

d
A1)
(=]
]
x

<] oL

@ WVWeoMmo

(X et OGO

. [ R « x L x o ]

s OMN O
-

s
MOTOIeM
G4 1 SO0N

R XTETER B R -

(8- g TYRTY R~ Lod

MO

et OO

v et O

~ e B |
QX x

[ TA SO TR X~ B ]
Y TR ol ad ol 2 V7 ]
WU
“wHOEOTWY
b IO
S d Wit
o [on B33 b e o
iUl Db W
DI etz
QDO OOLI
[N hobe UG L0 f o0 J.fx S T
I QD e DCURE B L2
O ZNLIQ U

[¥V] CETLLTTMIMOETMNTTT T TMIOMMOIMIETETETMIT ¢t TN o
AZ OO0 DTCOODLOOOIOCTCTOOOCOOOC OO0 o
fo o 1« -4 T T W TN HNY TN TN NN NN TN TN NN NN S AN TN RN RN TN R N N N N RN T T NN TN N N O B | 1
foee et C3 L0 LS LA L RE LS LD L 0 00 000 1) S L 1t L) L L 2 R LT L WU L g g g g W g A ad g )
D b b P Y T i Poe oI S AD G TN it v P ST T T IR ORI O S v D TP G Ot o
PrDOCOMNMNOONONNR IOV~ O NTD VT CIT N g
O SO I vt +t Byt COCU I DI OB vt vt vt vt v OO OO T w4 vt SN CU et e B PO s (g
[ o o 1 ¥ T L T T T T R T TS T S S S S
(287~

= UM I CUN UMMM NI CI YOI I S (M M U I I o
DUENASDODOIDODODORDOLOIVDCDDDOIVDAVDIDODOODOLO o
oad -1~ JUJUE JULIUE UL U U U T U U U U U UL U U U U N U U N N U N T A N N N R 2 B Y
= 1 £ WU U LU LU AT U0 10 LD L Lk LAY L0 LA LK LN WS L L W L U LA L g e i s R L LS 1y
TLONMINOCON OO MONTNUO ORI IO RONO-NSON p
A TOONNUNDNONNZ I ONO T AN OMBIOCONNH (YIHOWNOWIMO
Pt L, o v 1T P (D) ot vt werd ot wend vt wnd TE ST MDD vl vt TN 03] v ot vt vt et vt ) ey (BN ] vt vt et B O LD o)
e T S T T T A

~d

.ﬂ" ~

=

OO w

ot bt P

[ ] g
EIXIUOSDONAOSOODOD QN ANNODODOOCROC0COO NSO )
WEMHMODOOOOODOOOOOOCOOOOVOO0VCOOO0OCOOOC o
ErQ+rl il bbb bt r i I Ittt bbbttt bty 44311
ot T bt LUV LU LA L L L U A LA LA L0 L L L 00 1) L 0 L0 L L L U g g g f il SRS I R g
SN SN IN OO O P S1 O N YYD et 12 O P 1D 000 - 1 QU OO0 v OO pey
P QU O THIRNONROMANNOINTOONNTIMIN DN T —— o
T ot 00 Pra ot s vt oot vt vt vt 8 1S €0 ot O OOV OV oot ot vt St DY g vt P20 e vt WD vt N oo
one F e X oo T L T T S .
oo

Lal

37205?226333223213333392251?389047-4 o
L o T T T T T T .
NI OAFT P ADICNIONOM UMD DN OET T Nt IO
k> £~ ] 2.4.4.616?41n634?1324?99211365?8233%““ “
EQINTETMAG A ONNNT OO A OOON AT w 0O

= ol vt et vt

4

HODRUI D EONIFOULT XN ZS BN IEX O~ 0 OB BN =

T 0t Pt ol Sl Pt o Y ]l d e et et el o et o O3 DV O OV OO OO O o~

LOCATION



204

-~ WESTYACO PAPER MILL STUDY

iS5

COMCENTRATION DATA FOR RUN:

2000

LENGTH SCRLE:

UHIT # {2

u
[~ ¥ < LX)
> QDOOMO
Ll 4 O O
=] w - - o
et WWID  Ove
o3 g -t
(24
o,
n<

OCONGM
A OO
[V EV 2 O B o <

EMB Ui~ 0X
IR DRI
TR~
L] WL
Lo AN o=
g X W
QI vl
QDD+ NLW
[N oo PR T of o Bocadle o 7
W C3 OO b DO LI -~ LS
OO

w TEMOMOTTETTMIMOMMIMEEEEMMIOMIMMEMN MMMt o
Az COTOO0ODQCOOCROOOIOOOOITIV0V0OCC OO OO0O0D
b2 7«48 TN TN TN NN NN N IR AN N N DN N N R R R N R O N T N I RO D N NN N N BN SN NNN BN BN BN
e bt £33 WU LA G 0 LA 10T LA U0 L0 L L ) L ) 0 1) L B LU U L W U A WS S L g g B Gt L L g
Db T ORI NI DR O N OMIGCONIIOMN DT Dt OO T I N o
IR INOOM TN CANOMMN T ONOINGONM AN DT CYOMNO o
€3 nd < 193 CO wnet 0ot ot O ND P vont ot 2 ot nt ot 04 V5 455 g oot O OV CUCT IS T g g 001 05N ot ot st X ot [
P g T T T T T T
[ W]

= 10U MMM NN CIN MM IO NN VNI NG CUCICEM I MM
DENADODOOOTOCOCRLOOVOOOOTLOVOOOT OO DOBCRLO S
(20X =T~ 25 NN NE NN NN N 2O N NN N N NN NN NN U JONN AN N A JNN 2N U N I JNE UNN DN AN AN AN N 2NN NN AN B AN
e e €0 000 LAS LK LUE LA TR0 LT LD RS AR ALY LA ALN GAE 0 00 3.0 L0 AT EES LU AAR RATUAS LT RY L) L0 LT (AT LA RRE RRILRE LR g
DLW CVOUIO DT T IIMINP NN QIR QOO INMOMINNE MO T TINO N O
- T CI00 O U DWW QYD O DO DN it 1 DB TCOO MBSO MY 10 vt CUMI T P U3 oy
Fet L o TF ot wnt el ot OV P GV 94 O (N O =8 w4 13 3 00 vt (UMD VPO 0O T OO T 221«1«&21515

wd

a

prr a7 4

Lo Lo R

ot bt Yo

|2l

Z XMt et PO vivt vt et OO OQOQOONWMM "t OOODOOMOOQ QOOwNOOO N
WEMSOQOOOOLVDCOOOCOCOLOOODDIOOOLOCOCOQ OO0 o
el 1+ 41 11 1+ dl 1t dr b d it bt I+t
e T2 es LS L A0 R0 LA LU L Ll i 0 0 A2 00 L 102 0 L) W LU LU L QA W8 L) Ll LU L g L L L L L g
OUIL QWD NIONNONOWRNT OO ITNNEOS O I SISOy
FLULMY Dt t DT IOOUNDDN N OO TMMO QMO DO 1>
W 2 A TG P g et vt ot U D ot vt wnt vt ot B3 CU O U e A OO UT O ot vt o 0 vt ot vt V3 6N 3
000 -----------------------------------

=)

~
LMD OROMINO WM OO TN MD (NE SO NS
CEME * » + ¢ o o % v % 4 e s e 4 e w b a e e et e et e e n e e .
BreNMIBROCOMON M NNONAONMEONNNRTAOMAHO IO ONDONIMO &
X OMONOWVOBOMTNRORNROD At TMIECRONN INIONDRNOMD O
O NOORN et TN OFTNIING =NTONONONTI Mg FMOM ™

= Wl St iy ol vt O Ot w2 O vt e oyl gl ol
Nt

= OQONUUDELRWNI VLI N T BINOAIKIL 20N BN
Nt P vl ol g apa Wo ad O A el ot wah St W el WL el ol vl wnnl g wnd et wnd et VOV O CT OO VO O

LOCATION



205

-~ WESTVACO PAPER MILL STUDY ~--

i35

COMCENTRATIOM DATA FOR RUN:

2909

LEHGTH SCALE:

UNIT # 13

o~ o0

O NOOO0C -

-

PRO

=
(53]
(=]
[2eed
=

Lok 4 e O

w -« - o
T i) (N

wnw
MOGIOR
P 1 OSOM
QEVIVE R N B
Rad Az 1Y VATV I o 3 ed
DHOoON 60
MR —O
e O -

(]

)E ~

=i G

[~ N VY ]

Q. !

o BN
~ e B b~
LIED o x
W O (3]

CHI U0 =
N bbby
MW~
O GEO
b I TOR I
SNU el WL
b QU TX
(oo d ¥F1 ¥V S o VY ]
CICIETE el
QXIDOVNOW
D)L BT
(Uil Jomd Sbe U g H
o4 Pty R VTR e7 e 4



206

~- WESTYACOD PAPER HMILL STUDY ~--

i5

LENGTH SCALE:

CONCENTRATION DATA FOR RUN:

2009

it 12 13

UNITS

FACTOR

MM T TS MIMNMIMIEE T ETMM IMMIMMST MMM TN o
ZOQIODOVOCOODOOTOOOOCOODIOVOOCRIIORORCDOR0 O
(o 2 I D R I N TN T D N D R T R R U T N DN N U N R N TN T RN R U BN RN NN NS RN B BN |
e LA LS 08 LS Lt 100 Lo Rad Lo Lo L g L 00 Ll A0 ad B 1t htd L Lad L s W Ll Ll L L Rl L i ) L 1
N OTWOPrt it DO D IN O TG IR N TN O NN O O
SBA-CIOIFO PO M UIO ORI Dt O M) ' D O P AD e T OBI N O MM O O
wed PG et vt vend 10 e O wend N DN OO vend et ONF 2 e vt NV 7D O € 12D O 10 w3 08 OO G O o ol 0 oot ..n.

10N

PO IR WM OLIEXZECH-BNQAIEXADCIOCETDN >
K it 0nt ot et 1t omt e ot vl et Pl e o Sef ed ot et ot vt et set et ot vt ot O CU I OV CU CE O O 0N

W
(=)
-d



207
~-- WESTVYACO PAPER HILL STUDY ~--

i6

CONCENTRATION DATA FOR RUN:

2909

LEHGTH SCALE:

URIT & it

a. o0 [-22
WO VWO MO -
ol ] cut (NND >
0 . 5 . .88
et OYIIOL O
o3 L]

ol

a.

e
MOoOoNOM

A+ | O

W+ -
WL OO
rBNOT W6
MOBOSY MO
c e O

HODE

ZWI a0
~ ORI
[ Ae f ol L ond TV ]

il b
CICIZEIIN e 22
ORI
d T d KL T LA
WO
> ularal

[AY] NS TNNTTT OGN T TS TG NTHETEE T T T ET TGS E 1010 00NN IO D O\
G2 COCCOOOLODOCTTOHOOSTOROOOOVOOCOOOOODOCOL HOO0TCTOOCOOO
P ~T--E N L T DR N T Tk 7 T T T O T T T T T N N RO T T NN IO S R A R N N DN NN N N DN AN R U N R N RN RN TN O B R |
e ot € L U0 1 L0 L0 40 002 000 R0 AT LRI 0AY L0 A2 R0 R L2 B L L3 R A4 B0 R0 L R0 L) L LA B LU RS L LS R LV RS a8 10 1) g L Ll R Bl ) g Ll
Ot @t S CUPT MIO H—OIT P D OO DO MM O NDOIN vt w4 1D vt SOOI I
e I S P G G vt I T D vt B OO OO NONCRNINKROOOONONTINY @ ONMGHO O M
£ 0d &t 2O vt CH T ED G 9t vt vt (U I CO et (U R D00 S MM IO WINTI NI O T INT NI T MmO~ O0 ¢ 2
& mt Ul
oo

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

pr- o N S MMM I MMM MM MMM ISP MG MMM GG INMMIMMI MM w o it SIS Ing
OXENCOOOTDCVOVOCOCROCOOTOCOTOOVCLCTOCVOROOCOCD SOV COT
(1=~ 2% T T T N T TN T T T T J T T A T WS J A T T N U N U U U U U U O U U N U T T O A I I NN I N A}
o e €0 RAFGAS RAL LAY LLELAD E22 LLS LD LAY LLY SRS LE AD 8 R0 LAPEAZ AR AT A48 L A0 A8 00 L0 000 1A A0 ALH LS Bld KA ART AL LA LN OAD 1 p 0eg AT ARS AT ST LAY 00J LA LS LAY
LN NIWWV OO O I NNAD IR DN MM DM QO T DRONDINW wa QNI T PN D MY
S LRI I e P P O et O vt vt ot et Dt T DN O S UIO O N LB WO T OO OSABMMOTHS P
$01 L, S ¥4 00 OO P vt v 0N OO T 2 X vt (U NI D DD i I D ST B COD IR PP AD D D PN 10O COIAD T M CU - v D10

...........

wd

<X -~

TN

DO

el ool ud

-0

2 L LAS OV vt vt vt (O ot vt b vt ol ) wnd el el et vl e ot vl o vl el vl wol e v o) et el e el el vl vl gt vt v el N VY O IV) O O O O PO T
NI OO OOCOTCOOCLOIOCROOCROVOOOCCOOOVOOTOOCOCOOOCT COOCTCORO OO
b ¥ 3 T SN N TN N NN NN N N N S NN S TN NN AN DN NN U S SN T NN T 2 TN R U NN NN N NN A I RN IR B I B IR A R N R R B A I
et T beew WA LS 03 Ll 100 0 U L0 G a0 e L i A L U L W il g il il s Wil gy adiafie il il
WU ~IN MO (N0 O DO T MIRGINW I OOt NI EYO WD ALY OO O O <t vt
1 QA Gt = O MADINNE MM et P SOHD L AN P DDV I Dt T OO Ot T O DI O
T vt et (DO G et ot O OO NI 1D 0t U VY S P A0 ot WD 00 D 03 YOO A SO SYIMLO AL CO AT N EIMMPDE OC w O D
DOQ
ZOw

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

CBGI4440606831923?0631?7855173345732?2999160326133
E YT T T R I
BN OMINE TG T IO IIT RO T T OO T MEGBUIIMEN et 00O O B 0D
L | DD IDIA L MM = DI PP D IR S P IS S i et DIV CUAD U ADAD TN T MDD g (2] (4 ot IO ¥ O wet vet oot vt

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

(g~ J ] wevd OO et MM MMM NN MMM
=
L™
<
Qo
E oo
[
< HODMUWNIDEAWI > OU TS BN JAEI QO3 OXMSINUWOED Mm-ma OB LIS
(&) W 9t e o o et ] N Yk ot el d v et vl ok vt et et et vt et el et vt OO S CYN QI NN OIS py P MM MMM -
L=}
-



208

~=- WESTVACO PAPER MILL STUDY --

16

CONCENTRATION DATA FOR RUN:

2009

LENGTH S8CaLE:

UNIT & 12

Q. <o oo
O QOCOMO -
=0 O O
o - " - - TP
g WDIND Ow
(=] Ll -t
o
o
ixr
MoOONOM
-34SO
w Wi+ - O
O N OO
O OO NN»
E OMOT OO
. o.o4 O -
-t
~
(&)
-~} ~
xrw O
™S W
=% =Lt ]
w ;N

~ B [ o
LWED x
wr-wal [4-]
NI >
NE )
EWSwWrk-LI
wEOXQOIW
b IO L
bl T X VIS S FN T A )
| ol QWX
el - W
DXL e
ORDLNWW
-t ) d Tt T
WO Ok M~
N> YO

ul NEITNNRNTETHTTNTTETCTTTTTee
G COQCOODOVOOLCLOCOOO0VCOOO000
o1 < -3 N N RN NN N NN U A O N NN NN BN N N R IO N D B I BB |
e e O LS LS LS R L L L L ) W bl L W i W L Ll i wss wi ud
QO RINTTONNDERMIT~ DDV TOOTIID vt O
OO OOORVDIIMCOOONN-S DN 0NINY
C nd LD w4 179 CY Y X vt vt T ot UD I LG e vt W P e vt O T 0O 00
[ T ¥ S L T R I
ao

& MM ST MIMNE MMM NINMMN
QENATOTOCOCVOOVOLTORODOTOCRO0R
[ond =2~ 2L UNN U NN DN R DN DN DN NN U U U N U N D NN NN R I N B O |
e e 0 LLE LD LAY LAY LAY Rt 100 LD IS AT LT 100 LS A0 LD AL LD LA AL AL LI AR
DN IO AN D M) vt OO M) D e 0O O (N DI MO M
wd TLICIUY 1O P ) (vt (U O e S NN IO ot O G i v
P U A N I P DI ORI O P O T N BV SN O v = N D e

wd

LI
OOw
tat Bt e
N~
22 L LAY O v ot O (X 00V vt vt vt O3] 08 ot (] vt vt ol ol vt vl wod ot el ymd ved
WENOOSOCOCOCOOTOOOOTCTCOOOLOOOCOoR
pod ool & BN BN N AN NN IO R R R R D A R RO A R D T I AN BN BN BN AN
¥ ST 0 L L LS U L Lt L A L ) L L i il t il il
G L L, CY AR 1Dt 152 1 O Poe 17D €O T vt N OV 1 1) ot A0 O w4 O N 00D
1 QWP MIDINT NI =ININOTMITOHOOON
LI ARIET ot QU e LD T ot et O et ) AD vt -t V) D 0D ot I e U N
000 ........................
=2

”~
QINM MM NY D DNINUD = P v D DI DT
L o Y T T
B LN GYCVAD WD O QO O w1 I M 00 M BH N O 1D <+ MINTY

et MY st MDD O MY

OO DA IO TZAS BN QI
Tl ol ol vt ot et ot el o vt vt el vl d ol o S ol wad v od

LOCATION

LT LTOEOTOTE 151N IO OO
COOO0OO0OCOCLOOOOCL HOOOOOCOOO
U R R N N N NN ERR
Lol LU L LS L) L LU R Ll LA L) LD gy g gnag iad et et S LA Ll LaJ
PO RMN D NSHNID oM I P T I
COTNANGNODOWONN Gt OTONIOOS
CYEICYOOCHrOr vt O vt CO 1 QO 0Y P 010 vt vt OO [ WO X U7

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

QU QI IO I I U N CINY o M) T
COVOCOOCOVVOVCO OCOOTOOOTC
RN NN
AP UL LAY LA GAS L2 AR LAY LA A LD BRI RAE 00 g 000 808 (A0 180 1d B0 LT LD S0t
TRTNOORNOMOMNSN OB OONOISO M
Nt T OIS It (I BV O OOY

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

Ll R L L T L w e P R Y ) 222232&‘222
COOCOOOO0OoOCD QOO ODOSOOOC
LN I T T I I B B I A A A A R A
AAJ ad Lol Gad Lat ol tud Lad el Lad Las sl Wit it wiiuitg s
D DO MO0 N X G BN sl we MY TR LM~ OD
IDANINNNSONIIT OO PO OUD S O U vl
000N OO P-CYN0Y (OININ ) CON-UD T

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

CROVWONN-ATDEM Mmoo TrRNININY

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

OWVOOMROUIBUIONG poON Y Mo
MOHGMBOORT = DN N 6652”””54”
MO ONSONODONON

OO
SO0CO0COoO
tr e
Wi ug
vt vt D O OO
MM
-t 173 L Lt et

......

SO
cCoCooo
[ SN I I |
W ur sy
NNV
PN IR GO
OO U 0

......

MM Iy
COCOOD
P11
Willwiiwitg
QSIDEIMN Y
oM
U e

......

DI OXIBNWIED mon >>OXGBN
NONNINNNNNNNNN Mmommmmmme S e sy S ¥



209

-- WESTYACD PAPER HILL STUDY ~--

ie

CONCENTRATION DATA FOR RUN:

SCALE: 29090

LENGTH

UNIT & 13

[- (3] OO
>0 NOVDOO -
| %4 e O
et vty O

EWI e~ X
QXL
OOl Ul
sl WD
ol [~Q V8 o
il - W
QU el
OXIDWk WO W
[ Bon P R of S 419
(10l e AR o T T}
> ;o

ul 409 WO W OWRINDININWDINININWNININ DO W'D D
AL COOOLOOORVOSOOOVDOOLOO>LOLT
o ==1- - S R A T N R O I I R R A A A I R A A
o et OO LU LA RS 0 0 B0 00 LU ALY L0 00 L LA LA G LA L0 L LS S L) A L Bt LS
O b D DO OONWMNDMNS DI T D IRMD O DD
P22 QI IIN NI O R wet (P &t I P DN M P e O O U IN N
€21 d €T CO O3 01 00 00 O 4 147 P st vt 163 O vt ot (%) wnt vt et (21 1) X0 €0 OO £C OO
F Y 7 T T T A
[+ N ]

x WNNINWIINWMINKN ¢ TINS GO ST OSNNnn
QEADCVOODOVOVOVCOTVOCORTCOOOLO0
lead= 2~ 2 WL U U TN N U O U T U U T U U TN U U O N O O A |
e oo COILT LA LL) LAMLE A0 LIS A0 L0 10 600 LT LS R BLY LAY 0K LD AR LA AR LB LS BT il
RN MOWOMIONOQONINCNTMIANMMI MMM
wdELROOSOODOONAINIPMOVAMOTOVNTOUOEOTDNOCOOO
UL W OGN QOO DU PI D vt vt L D vt vk Dt vt et YOI DD CO QD CO 0

-
L
prsge 374

=-1-- YW

Yot ot o

(223 oo

2 L LI O OU O 00 OV O O O OV vt o Coff b wnad ot wed vt et ool vt et (3 O] IO
WSSO OGOOOCOOOOCOTRVOOOOCOIOOCOO
b4 g % Bk N T S TN NN TN N NN NN A NN NN N R NN RO N N D R N R DN BN AN |
S S0 o L0 L0 10 D L0 R0 Rl Lo d A0 0 td U Rl P nd ) Rl Lol R Rad R ik B Ld R
QUL PP P P st vt S N OISO QO T O QLD O vt Pl I e
1 CO UL, vt vt vt vt vt 2 QO AD 0D VIS QO O I SO U N O LD w1 ) vt vt vt vt v
SZ 20 LI C0 00 £O O CO DO 157 199 10 vt vt 0 L) vt et (3 et wnt oot (Y N 00 €2 OO0 00
OGO --------------------------
OO

~
LRV EIICIv D PN PP D P D vl OO WD
KLU * ® » « « o« s e s e e a4 e e e e e e e e s
B b U300 03 00 00 00 00 M\ D 00w+ M3 0 U (UM 0O (Y = 1) 10O 00 00 0T 133 0O

L4t B R e e Lt L s ]
[ =14
=
~r
-
]
"
[
- o AOUIDELII>QUINEANSIEX LOXEINY
(% b B L T R R D e T T R TR o ¥ F ot PV 1 o)
Lo}
wd



210

-- WESTVACD PAPER MILL STUDY --

ie

LENGTH SCALE:

CONCENTRATION DATA FOR RUN:

12

2409

i3

i1

UHITS

CHETVNNTETTNT T NG TS TETE TS

ﬂOOOﬁOOOOOﬂOOQGOOOOOOOOOOOMMMNMNMMNMNMM
A A A AN A R AR A A AR AR AR RS
e L L 100 L £ L L Lt a2 Lt A0 L R L L2 L2 L a3 L Lad U3 ) Lad s

T e e 0 AR & e BN IDIn AT A0 1 R Il UL
o BT, e A 00 > 00 00 A0 149 ¥ (U BY DV U0 D NI O O 5 500 00 00 (D 00 > oot vt © e O
o I O AD U3 vt e O et I B P et R I Y QB S0 O 0 8 e T vt

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

b

I0N

vtﬂ!;OUBEG«uHPS?YCFHNQTUZDLRV&
d ADF>WMIINWOIN
L ot 004 ot ot Wt 9ol vt ot vl ) Sl ot e 9ol 9of 08 Wil vl e et vt e vl vt et £33 OV 030 O O O O O O NN DN ON

LS
(o]
-l

HVIINNINN NG

Soo0o00O00 Deooae
AR AR A A AR
g L Lad L ) L s L

DOT T OO O™ e 05501
0 CU T OO G e 13 a3 3 2 07 40
AP EVOZ I T i3 e et

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

Q50> >OXBBN
MM MMM MM - ot o



211

-- WESTVACO PAPER MILL STUDY -~

17

CONCENTRATION DATR FOR RUN:

2000

LENGTH SCALE:

1

UHIT &

[ £ o0
> WROMNES
0 AN O
[ IR AR~ « »]
B DM e

(e
MO

LB s ~0 30
OB LI
b O DX L
S~ Uil wad WD
- XU S~ 5T
(el P %177 B S PR
LILIEIN il
[ e loguin LT of SO0 ] VF
U Do JO L of o Dottt J TR
[T EoeTiow ] ot HUT g FA ]
U I M S

73] o a g xS MIPI0 R (31O DI M O T INM I NN NN <TI0 DO M NN
L2 COOCOLLUOOTLACOOOCOOOVCLOVOQRICOCAOOCOLOCOOOCO
bodovF 4R NN DN AN A A T B 2 I A T D T U R DN DR R AT R RN R DN A AN UL LR R I B A B O O B ]
e et £ 100 R AT LD AT LA LAS LA L2 LA RS LAT LA LA 10D LA 100 LD A0 AT LS LA L L1 L) AJ A A ) Ll Al L il g el )
LD oo e 23 WP P 1O T O Q0 980 Q8 10 R OV P 30 P 00D 2 0 WD MDD I v NS 1D O Q0 QO ARV Q0w (D 635 10 vt 5 0Y
DOOSNONNMOT T TI-NOVROOMMIOOTTANUCHI ORI PO ON DTN
IS U CUEUIUILY vt et (L TU NS I vt e 7t WS S e (U D (V9 vt et M OO ) (NP CU QI O 10D
P T U T T T e
as

X MO MGMAINMONINNMM MM I NINCINNMNNN P TN T ST e
SENDOOCOCRROIIVVQCOCORVORLOVCVR OVOoOQROCTOLOOQROD
[oa g~ %~ N SN NN T TN N T Y T O O N N U T A U D N N N I O N I T T T OO I O |
P b € 1LY AT BAJ AT D LAY AT ALY (A8 LLTLLD LA A RLEAAS BN L0F LA ALY LATRAS LA KT LAY 027 LAY G LD LAERLD LA LA LR LS LA L) Ll ey g
DI RO (NG A L) RO TN SV D O B N QUL P PO S VNS0 (NCO O G v O O o G e (NG
—d LRI TP D P O LTI B9 00 B WO CU NI PRI QNUT O PO N MO vt NP A OO )
UL, s 3 v T 00 00 8 Poe vt e TR TG O ALY TP 40 vt vt vt WO P D D D O " IO vt 2 1O T CIOO NI N

-l

< ~

v

LomEes LW

S prne oo

Ui D : :

LUt O wt vt ot vt DO QD Ottt DD DOt et OO w (NI O DU NI OO OO e
W OQOQUOCOOOQOOCCOCOCOORILOODOC0 OO0 QCOOCOO0O0ND
Er-Lli+it il t ettt bbbt AL
e T30 pene A0 AT LA R L L0 AT 00 00 At R0l LA A D LAY MY L B T R L L AT LS L Bt g Ll Al ad i g il L el
L3I U S CIED G A T = P L S0 Siwe U O DO P N OO ¥ O OO 3O N )OO O MUY
P QUL OONCINNDNDTOROCONOERMOOIN DM DSINNIDNONOOMNG
X EWM IS v (MO 00 O S0 vt et Y v 00 GO NN R vt WD N V3 P vt 00 X WD I T 00 v
000 ................... I
ZOQ

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

~
LN QP D@ MmO RMNNGRONE OMMTWO OMET Mt
P 4 71 T T T
ROV OT NG NN WD W I O NE NN O =il OINO NN ONNYTM
TEE NN NOFMIP O ONNIN DO T O OO CI= OO MONYTNMMNT TN
O ACINMME OO PN O NM AR O NNM O~ OB w U'p]

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

-4 Al od el wed v PN NI e
A
=
o
-~
[y
<X At O DNUNI O EALNS DU LTS INQ LA O AU BN
53 P P ot Pt 7ot gt oS S el pat pad W W WAL et el ool el ol v wmd v ol vt o et €38O0 Ol O3 CND 0N O Y NN Y O O
L]
-



212

~- WESTVACO PAPER MILL STUDY -~

17

CONCENTRATION DATA FOR RUN:!

2000

SCALE:

LENGTH

3

URIT ¢

3. < <O
>0 WHEOD -
-0 OO O

C - e e N
1 GVNPD KD
o] [’}
<4
Q.
(SR
MOT N~

-l
w
@ odwuw o9
S MNCNN o
X e O NSO

[
LET xX
(=]

Ol
N b s
b oo T pec R TRE] Sog e o
WS E LD
e R vl g L] VY]
UL rd WD
| e [R50 oo e
UL e W
[ATAS 3 CREEYY-4
QO DW~ W
O S DS P of e oLls of TS
OO P~ IC WL L
ey e i s H R i s 7

(XY AT I DI IOPO G AT YOO IR M I DT IMININ DN D DO M MO
AZ QCOVCOOCOIOIOCOOCOOLRVOLOVOCOCOUOOOCOOROOCOSOOCODL
ook~ 1< " TN A T N N Y TN N N N N NN N AN DN I T N N N DN N N D A AN N D N T T T I T T A AN |
e v £ 102 LA 4t BAS LAJEAS R4 1LY RN LAJ 123 L2 100 LAS LA LS £00 LS LT RS AT LA LS A LAY Lol 0ot Lad tad ted ad ke Lad £ad 108 M L Lad L
CO e b 3 DT LD DD DT IO D CU T QU TN vt o=t PN AT I I P LO N IO D D QO AD IO vt I GD O ot OV S vt
P30OWNOMOTT LV O THUNNITT WD DM OV ORIOOOUIN =i OO I 0
T oed L vt VMY YD vt ot Od vt BTG IV Y P vt CUTY DG I WD OO - I Y e \D o S T vt (NS I D)
DXEwll, * ¢+ o % = s 4 e 4 v s . e e e s s e e s e e e a e e e s e e s
ae

= MM 0t I N NS ORI N QU CU I (S (N UGN S S MO S O
QUNOCTSOCOUVDCOT OOV ROV C OO0V TIVCCOOCOORCOCODOTOD
2= 7 = 2 T T T N U T T MO D O T N D A A N NN T U U U N U A A R A IO A R I T I BN ]
e e QAT LA LAY 15 RAFLASUAY 113 LT LAS LAY GLE LA BA2 LAY LA LAT DAY L0 1A LAL 1LY LA SLYLAD LAY LLd (A0 LR RAY LA UK LT 1AD B0 618 RS LAY LRI AS
ZONNMNECSOMINO PP S P D T NMIMI N O T L DM I DT ON NN M I 1O D
ek L LI ot S vt IO CR U U 3% P Pow Prow OO CU CE I D T 0 050 0% vt ot O D 0L 1D 00 s O I < I Oy
e Ll s v Q0 O O UY vt vt Cof vt DL OY O O ASE e C O v 30 WD R P T TN B o (I MDD I D 15 s (N0 0

o |

R -~

XN

LD

]

Yar-2

LUt Qi vt OO OO QDO TDDOONGOmAMONINOMAMMNO GO N
WENOGCDODOOODOCOOOOVQOLTTIDOCOOOOOOOVOOOCOOCOOOOO
P-4 AN SR IR R R R A AT R R N R N N L B I I T T B N B RN A O SN B R ]
oo 20 oo LU LA 008 LA LA0 BAJRAZ A02 LD LA LA TP LS 200 10 R0 ) L T L2 B Lt R A0 Wi 3a) Ll A Ll W A L S L L g At A e d g
MU UIFIOEUI W O e BI S G IBUT w2 M UILT S U VI P B ) 2 85 ot O N O I D 00 (D I 00 1D v D
QDU NOONDDIIO et PO DTSN DOV UMD T et W D 0O W v OO P
S0 WSO et V3 19 P wvswnt 13 O IV X 8 8 vone ot NI IS OG0 QO A AD AR I 00 v o0 - 1w QO I3 X vt M D O
900 ........................................
L0

~
(IO v P N vt D T v IAD U v D O TP NI P P AD TV T OV P N O M DN O MU T N
QE ----------------------------------------
ST T ONNMMGONMNDCUNO T NI NN D NSO CININOSTININNM T O N
ZL I OVTETOHON DI TIOMIOO T TNt v D e O DO NN T NN NN DM
B T NOB OO DI v DU NMEIES N WO
= Y. e v s MOMONN N bad
A4

L= QDU D E R DI TTR B BNO AR OIDMDICI IS DN
VA T o P PP Ol E P 9 Wt Pl A St N vt vl wag vt ot v vl v vt v O] O OO OO OO O O OO O O

LOCATION



213

-~ WESTVACOD PAPER MILL STUDY --

1?

CONCENTRATION DATR FOR RUN:

2000

LEHGTH SCRALE:

4

UHIT #

u

Q. < oo
P> ONDOO -
ok e Mgl O
[T - B i
0 OMY We
[ 1 L B

>4

a.

[T DR T b o d o BN ]
S A g ol el gt tY
ES s~ X0
EOELWTWE
b d AR LD QL et
b TTRE L D R FE e ]
| od Lea R VT oo g ue- ot
PN D WY
[ATIRD w5 TS ¥4
[ TR T Ul ) T AT T
wd S d L L
i EmTocd e N7 S N T]
>WHOUWD Al

w GGG DM MGG MMIGOHDINM INID IO MMINID ¢
DA OCCOOOVCUOCLOOCOLOOOCTCCOLOOVLOVCOOODOOOOOOOO
X~ 1«4 S [ T N N IO N N T N D NN N D U N R BN R JNE NN N BN RN N SN TN T N T 2N TN TN N N N |
o e O L AU 000 (2 B A A2 L LA LA L0 A L0 U T A AR LS A0 LU LS A3 L S LU A0 qu L g Lt Lad et s e ad g
Qb= (NI DD DN OIS GVt D OO QO U TN LI PIED O O vt wot (4] et o <P CN I P OO D OO
P DO N PN C T IO T AN IO R0 P ot (O vt O N 8O i M D O
3 €0 vt (O 0 QU O wot vt IV R IO D P vt ot ot ot T 20 P P 3 193 13 vt () 00 wet % vt VI PO PO 10D vy
F e e 1 ¥ T T T
a.

=z 1T I P IO D NI OO RO I II DI O DL O e vt UG TN (vt G (U S S I N TS
UG DODVROCOOVOVCVCLCTUCOROCLVOOVRLTITOTOOCOOOOD
-1 E A A N N N NN RN
e boe 0 LA RIT LAY SR KRS RASAUY A2 ALY LLF LADRRS ALY IOLE KLY RAF RAT AL BLH LA RLFRATLLENAN LAY RS £a) LA0 000 LAT LA A RAS RaTRAIRAS LS
DN S w10 OO ION NN T O (UM O e UM NP9 Q0D GY N U O = G« QXD 0N D
WA LI G Y ALI WIS T M UTOMTT B C10NG O SN O T G O P T RN OMINMN
Pt U, A vt vt (S O 0 QD O O 28 2 GO O vt vt vt O] vt vt (U O 0D P e 39153444431

-l

<L ”~~

pr 4"

O

Jong el oot

[ g 4 ‘
NQE!«::&I!!IOOOOOI!OOO.OO.000100122022233221
WEMMSOOOQOOCLOOCOOLOOIOOCLOVOLOOCDOOCOOOOOOOD
X1 t 1 L1 Hiddrrttrl ittt 4+ it dd 1 T4+
oo G e 0 LT 100 L2 LRSI LA LA AT R0 R R A0 LR T Lk L) S L A A W AT R a7 il g tAd R AT ) Wl it Al g
Sa3bd e D51 P O G0 ~t O P 1 B I P o B3 AD W T 35 P et P 0 82 PO O P ) ot I N o
QUM DANTEHONMIAODININ MO et et P T OONMINSO
2L e 5 O N (U At O IV X IV 40 T vt ot vt €3 O3 451 00 e 38 A0 ot V) Pon vt ' N X NI IO I N o
[ e T o T o= T T S T
ZLW

Lal
€ v Q0 00 QD O U OV Q0 P 0 W Pe i vt e (O 10 vt ot e W10 D IO LD oo e D\ wot 3 e vt 40 OS a0 €
Lo o 5 T O e T Y
B O vt P WI N O N UT O IO UTY vt P A O 8 L0 QU DI U 30 ot vt A vt 8 OO IV O OO LY
E 1 CUWHODVDONCmDRINR T O W00 Lt QTN T D v D CO TNV DN O
LI v D v YO N PSS I WIS W00 O O DN 0a M L0 vt e & o~
= v O ONON e O U P00 o~
Nt

L O D AW D E QBB U T M T b BN Q236 E D~ 5 D= S CHB I

WAL WY Aot el P S vl W el Wed et vt vl el el W v el it N vl el vt et e O OO EY OO OO OO O G

LOCARTIOH



214

-~ WESTVACO PAPER MILL STUDY =~

i?

RUM:
LENGTH SCalLE:

CONCENTRATION DATA FOR

2000

6

UNIT 4

Q. ™~ [ X =]
S NDVDOOC -
76 833.0

73 Do IV I o B

WU
0 OMO®
-0 OO
WLt e - D
L mONUWWW OO
O WO o
E MDD =D
LIRS o B R <

e el WD
| o L2 o o
[and FIRT Y Re g o R ¥ 1}

CILIRSL v 22

QORIDW=rO0N
W oot OB B o o o T
LI = 2C LU 1
NIV

u SN U T NN W T TR DU U W L) WO WO WD A I DD
O0Z COOCOLOOOCCLOOOVROCOOTCOOVOOLDOVCOCOOLSCO
bogo~T< 28 SNL DL NN NN AN 2NN NN I A I I 2 T RO O N O DN BN RO B D RN B N R DR NN TN B N A
o 1ot O3 W00 10T LD LAY L0 100 1A 100 RAS 100 L0J LUK AT RAS LANLAN L2 ) L LU W 0D LS ) st st Ll Ll el L
L o b PR T N e Do P P S D PO QX KRN0 vt vt WD T DB N AN O O MY D <3 N CO <UD
P 220 vt O ot X NI AD 00 LI I U vt PO AD OIS P CF U 4D W QO vt W O vt P 10 e 00
T3 oad €T IO S T oot P U UI LT IS0 B 1N D vt 53 O IV ot P 71D 00 oot 055 00 (S OO e O O
P T T T T T
a,.

<z M N0 @ TN NMUNMDIOMN S TN OGS S
QESDDOVCTCODVOULOVOVOCUCOTOORTIOOOOCOCOTD
e =~~J NN TN T N U U U U T O U I T N U U T T T T U T O O O BN O BN
e o € IATAAT RS RA2 1Y A2 UL IR CAD 10 RAT LAY SO0 KT RAMAY LAT IS 100 LAY RAF LAS LAS LAT A0 00 00 000 LA LRI LA AR 05D
LI e B G OISO T O O WP 00O N P O O I P P e D (OO 1Y) e
ed L LI GO U A0 v MIUE N (O W @ O et DU U DU vt vt O V) (U D 1Y) O et vt N U
L v B A IV AD 1Y OV AL O 00 00 10 vt vt vt wvtvet (0] ot 190 10D O8F vt NEY N D 90 NS ot 1D vt vt 0N ) S

- |

_n s

XXl

[we o~ LY

Pt s e )

(3] ke

B2 AT vt vt O G XD vt wot vt 0ot [N O €3 O St O ot vt vt vt KO o ot OV IV O O 0N O vt (NI O
WEmMCOCOCQOCOULOVDOOCOOLOIOVOTCOT OO0
Er-QO+ it *+4++ 1 1 111+t +1+3 0 3 L4+ 1 0 P )12
et 5% 0 (AT ALS LT RAK ARTIAN L2 LA0 LA T E A L0 T 00 LIRSS LT 0 R0 02 R0 L 0 2 R tad Rt Rl Ll ad e tad g
L, Vil P O vt a3 vt WO 3 WG QG DNV MM v O O G NI O LB 00 M O D I 0O
ORISR Om ORI TNNMANONINE R INCTOONOIN ™
ST 20188 OO vt 1) vt coet O V) 3 o O G I D UUD ot e vt 30 oot 1573 RN ot ot P oot 1) AL wot vt O
000 -------------------------------
T

~

LU COUD T I O vt I 9 P (D W DO IS AT UM D D NN O S NN

QLMI » » » * % + o o o o % o % 4 s 4 4 e 4 e 4 e e e 4 e e e w e oes

RN NNUI 0O MRS 0O RDININMEIN AN NN O ~OUIW
X I MMINMAOUIMIHININE DNDOMD TN v i T M el
iy Rt ] WXL -1

=

~

L DNUWO D E QL NF WML R NEC - B D0, 2 LN OIN

W Wt ) 9o L A el ot ol 1] Yol P W e vl el el oo el ved vt vt ved el O3] C4 O O O O O IO

LOCAYIOH



215

-~ WESTVACO PAPER MILL STUDPY --

17

CONCENTRATION DATA FOR RUN:

2009

LEHGTH SCALE:

9

H

URITS

FACTOR

TMPETETMMMMOMIMMTMMMMMNNNRNTMMNMPDIGNINMNMIDNNINEMINT ¢
TOODCODOIDOUOCTVSIDITRDOVOILIDOSODOIOIOOD00D
[~ 20 T NN N N Y TN TN N JOO U AN N NN AN NN N N I TN NN NN N N N O NN SO N SO TN T N N R N O B B |
et LATLAS L2 Al L0 ) LA Lad Ll L i) L0 U Lt L A LB A a2 3 a3 LaStad LA B Lag tad tad Ll ) Wad L Ll Ll L L L S
= TOMENITCTTRTINAS T D OO SN OT NG IO OO I v (DY
OISO N T AU O Nt O NIM WO OO OO O MIN OGSO
and O vt TP UL P vt vt IO PO U DD OF v U 1) IO 1) vt vt vt vt D vt v (D NN (Y QO T D NN OO X U7 i v

iOH

FIODAWOSELVI VU TXIACHBINQAIEX OO M o> > IONSBIN
Lt 8 g el vl ot ool ot ot ol v et et vl vl el vl w8 el et g et vt vt vt O Y O O O O Y O NN U NI N N

Ln ]
o
-l



216

-~ YWESTYACO PAPER MILL STUDY -~

18

CONCENTRATION DATA FOR RUH:?

2000

LENGTH SCALE:

1

UNIT &

o

oo
QXROND -
AN O
oM
DN O

.69

PROTOTYPE
3
3

LsHulw OO
N O MO

~ e [ ad
LT x
Wkt [&.]
NIV WII~C  w
NE by
EWSBUD~ P~
wE ORI
[ R 41 2ol IT]
S~BLrLg WL
| o Q> X
Laad 11177 B L VT
CLLEN w3
ORI~
-l Dd L BT
OO X1
22U

w o T MMM TN TN IO S IDMM T ININDN T INT T
AT COVCLOVOODVDOLCOOOOCOVOOLOOVOV OOV
X = ¥ o "3 TN TS TN TN TN N NN TN NN TN IO RO T TR TN 2 TN AT B D D N D NN RN B T N T T N BN 2 N |
e et (2 000 W0 1E L0t LA LS 00 L0 L0 Lf 00 LA LS L LT e LD RS 000 i) L A Gd LS RS R0 100 a0 et Lt Lad L0 RS s s 1l
b b 4 T D 