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INTRODUCTION

This studv was undertakenr to assist in the planning and design of
wastewater treatment facilities for the proposed Lake Champlain Fish Hatchery,
to be operated by the State of Vermont at Kingsland Bay, Lake Champlain.
Schematic design information for the hatchery is provided in Sargent, Webster,
Crenshaw, and Folley (1984). The hatchery will draw a maximum of 11.5 mgd
“rom the lake, ard circulate the water through a number of tanks and raceways
where the fich will be reared. The water will then be returned te the lake,
with the discharge stream passina over a fish ladder Tocated on the shore of
Hawkins Bay (see Fiaure 1.)

Preliminary review of the hatchery discharge plans by the VWater Quality
Division (Garrison, 1984) indicated that of all the constituents in the
hatchery discharge, phosphorus was the one 0¢ chief concern for water quality
in Lake Champlain. Prelimipary water guality modeling work (Smeltzer, 1984)
indicated that the possibility existed for the hatcherv discharge to cause a
eutrophication problem in the lake, depending on the phosphorus concentration
in the discharge anrd the turbulent diffusion characteristics of the Take. The
present study was therefore initiated to better quantify the diffusion and
phospherus trarsport characteristics of the nearby region of the Take and,
ultimately, tc provide the basis for a decision or the effluent phosphorus
1imit to be incorporated into a discharge permit for the hatchery.

The general scope of the study was as follows. Phosphorus transport wes
studied by two methods, the first involving the daily injection of a
fluorescent dve into the Take at the site of the proposed discharge. The
distribution of dye in the lake was monitored by boat at intervals throughout
the four month, June-September, 1984 injection period. The Tong-term, daily
dye release was chosen over the more commonly used short-term "single slug"
release procedure so that the dye distribution pattern in the Take would
reflect the full range of wind and current conditions existing in the Take
during the summer. The second method was a "natural tracer" approach,
monitorina the phosphorus discherge from Lewis and Little Otter Creeks (see
Figure 1) and the resulting phosphorus distribution in the lake. The study
was limited to the summer seasnn because this wes the period of critical
cencern for petential phosphorus pollution and nuisance algal growth.
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After completion of the field work, the data was analyzed using a
two-dimensional Tlake diffusion model. The model was calibrated to the
observed dye and phosphorus concentration patterns, and then used to simulate
the Tocal effects of various phosphorus Teoading rates from the proposed
hatchery discharge.

It should be noted that this study focused on the local impact of the
hatchery discharge on the nearby region of Lake Champlain. It is important to
recognize, however, that the hatchery will be one of many point sources of
phospherus to Lake Champlain, all of which have a cumulative impact in
causing, to some extent, a general, lakewide increase in eutrophication.
Depending on the phosphorus level in the effluent, the hatchery discharge
would represent a phosphorus source of similar magnitude to one of the smaller
municipal wastewater discharges on the lake. For example, with an anrual
averaae effluent phosphorus concentration of 32 ppb at 11.5 mgd, the hatchery
would provide a net Toad of 595 1bs/yr of phosphorus to the lake, compared
with Toading rates from municipal facilities such as Burlingtor Main (12,170
1bs/yr), Vergennes (2,010 1bs/yr), Shelburne FD #2 (1,370 1bs/vr), Colchester
FD #1 (940 T1bs/yr), and Shelburne FD #1 (340 1bs/vr), after phosphorus removal
to 1.0 ma/1 at these facilities. Ar analysis of the cumulative Takewide
impact of the hatchery discharge was bevond the scope of this study, but the
hatchery discharge, as with all new discharges, should also be evaluated in
relation to its cumulative impact on Lake Champlain.



METHODS

Dye Release
Rhodamine WT dve in liquid form, supplied by Crompton and Knowles Corp.,

was marually placed in the lake once per day at the shoreline Tocation of the
proposed hatchery discharge. Pre-measured 87 g quantities of dye (363 ml of
corcentrated solution) were used for the manual release procedure. Thus, over
the June-September study period, the procedure provided an approximately

continuous, constant dye release rate of 37 g/dav.

Dye Sampling and Measurement

Dve concentrations in the lake were measured using a Turner Designs
flow-through field flunrometer. Measurements were made in the field by
pumping water from the surface of the lake through the flow-through
fluorometer cuvette.

The fluorometer was calibrated in the field on each dav of dye sampling
using the same flow-through apparatus. Large volume (10 liter) standard
solutions were prepared using pre-measured concentrated standard solutions
diluted with Take water obtained at locations remote from the dve release
point. A series of standard solutions were prepared in this manner, covering
the entire corcentration range to be sampled. Fluorometric units were
converted to concentration values based on a linear regression of

concentration vs. fluorometer units.

Lake Phosphorus Sampling

Grab samples at the lake surface were obtained and analyzed for total
phosphorus according to a method modified from U.S. Environmental Protection
Agency (1983).

Chlorophyl1l Sampling

Chlorophyll-a measurements were made in the field on surface samples by
the in vivo fluorescence technigue using the same flow-through fluorometry
apparatus used for dye sampling, fiftted with appropriate filters. The in vivo
fluorescence values were converted to concentration units by obtaining a
number of concurrent calibration samples or each day of chlorophyll sampling.
The calibration samples were filtered in the field using Whatman (GF/A) glass
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fiber filters, and the filters were returned to the laboratorv for analysis by
the extractive fluorometric technique (American Public Health Association,
1981). Calibratior was achieved by means cf a linear regression of

concentration (determined hy the extractive method) vs. in vivo fluorescence

value.

Position Determination

Position on the lake was determined using a Loran C receiver
(Si-Tex/Koden Model 767C), programmed to provide coordinates in units of
longitude and latitude to a precision of 0.01 minutes. The calibration of the

receiver was periodically checked ir the field at known locations.

Stream Flow and Phosphorus Sampling

Lewis Creek and Little Otter Creek were sampled for total anc dissolved
phosphorus at locations indicated in Figure 1. These locations were chosen to
be as close to the creek mouths as possible. but far enough upstream to avoid
the dilution effect of mixing with the lake. Samplina alona the phosphorus
gradient upstream from the lake was periodically conducted to verify that the
sample locations were, in fact, upstream of the mixing zone, and truly
represented the stream phosphorus concentrations.

Dissolved phosphorus in the stream samples was analyzed by the same
technique as for total phosphorus, after the samples were filtered in the
field using Whatman (GF/A) glass fiber filters.

Flow measurements were also made in Lewis and Little Otter Creeks at
Incations shown in Figure 1. Instantaneous flow rates were determined from
measurements of stream cross-sectional depth and current velocityv, using a
top-setting (to 6/10 of the stream depth) wading rod with a Marsh-McBirney
Model 201 current meter. The drainane areas at the point of measurement were
determined by planimetry of topographic maps, and the flow rates were
multiplied by the ratio of total stream drainage area tc gaged area, in order
to estimate the flow rates at the stream mouths. These ratios were 1.04 in
the case of Lewis Creek, and 1.26 in the case of Little Otter Creek.

Vertical Stratification of Temperature and Phosphorus

Extensive water quality monitoring of Lake Champlain was conducted during
1983 and 1984 to assist in the design of the hatchery. This data included
depth sampling for temperature and total phospherus, the results of which are
-5-



discussed in this report. The data was collected at two stations off
Kingsland Bay. The temperature profiles were obtained using a
bathythermograph dropped over the 0-30 m depth range. The total phosphorus

samples were obtained at discrete depth intervals using a Kemmerer sampler.

Lake Depth and Water Level

For the purpose of preparing a bathvmetric map of the Kingsland and
Hawkins Bav areas, depth soundings weve conducted on July 3, 1984 using a

weighted line. Positicn was determined using Loran C.

Data Aralysis and Modeling

Data analysis and modelinag were dore with the aid of two computer
programs written by Dr, William Walker. The data aralysis program (P2D) is
documented in Walker (1984a). This program was used to reduce and displav the
dye and phosphorus lake concentration data in a two-dimensional spatial grid.
The grid used in this study is shown in Fiqure 2. The 16 x 16 cell grid
included 137 sauare lake cells, each 400 m in Tlength.

The P2D program provided a data smoothing and interpolation procedure to
estimate concentrations in each cell. A weighted average concentration was
calculated for each cell, based on all concentration measurements within a
specified minimum distance from the center of the cell, with the weighting
factor being a power function of the inverse of distance from the cell center.

Modeling and simuiation were done using the S2D program, documented in
Walker (1984b). The S2D program models the horizontal transport through time
of materials originating from specified discharge poirts. Concentrations were
calculated for each cell at various time intervals, using the <ame cell grid
as for the P2D program. Complete vertical mixing to a specified depth in each
cell was assumed.

The S2D program solves a system of mass balance equations simultaneously
for each cell in the grid over & sequence of finite time steps. The general
format for the mass balance equation for an individual cell is given in

eauation 1.



Vi dc./dt = \{'Qik(ci - ck) + Eik (ck - Ci)} - ViKci + w1 (1)
k
where
Vi = velume of cell i,
c. = cencentration in cell 1.

Cp = concentration in an adiacent cell k.
t = time
(. = advective flow between cells i and k.
= bulk diffusion (exchange Tlow) between cells i and k.
K = first-order decav rate.
W. = loading rate of mass directly to cell i.

The program provides for the specification of shoreline boundary cells
into whick no transport of materials takes place, and also for the
specification ¢f far-field cells in which concentration remains constart.
Advective pathwavs must also be delineated.

The data requirements for the S2D program are indicated by equation 1.
The depth of each cell must be estimated in order to calculate the cell
volumes. Loading rates of phosphorus or dye at each discharge point must be
auantified, and the decay rate estimated. Flow rates associated with any
advection paths must also be determined. The diffusion rate is the most
difficult term in the eauation to evaluate directly. However, if
corcentratior estimates are made for each cell, with the assistance of the P2D
proaram, then the diffusior rate can be evaluated by a model calibration

procedure, as diccussed later in this repeort.
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SAMPLING RESULTS AND EVALUATION OF MODEL TERMS

Dye Results
The distribution of dye in thc lake was sampled on 11 dates during the

June-September, 1984 study period. The number of sample locations varied from
date to date, but in all cases a sufficient number of sampnles was taken to
insure complete coverage of the entire area where dye was present at
detectable Tevels. A1l the dye data is tabulated in Appendix A.

Dve concentrations in the lake were generallyv very low throughout the
study. On 5 of the 11 dates sampled, dye concentrations were below the
manufacturer's specified fluorometric detection 1imit of 0.C2 ppb throughout
the studv area. On other dates when dve was apparently detected, the results
may have been irfluenced by a small amount (a few ppb) of background
fluorescence contributed by *the plumes from Lewis and Little Otter Creeks or
from other sources. The 5 dates on which no dye was detected were the
followina: June 18, June 26, July 10, August 15, and September 6. The dye
distribution patterns on the remainina 6 dates are shown in Figures 3-8.
Figures 3-8 were developed with the assistance of the P2D data display
program. The unusually high concentrations measured on August 29 were the
result of the release of 7 times the normal dye quantity on the previous day
(necessitated by the anticipated absence of the individual responsible for the
manual release during the following 7 days).

Lake Phosphorus Results

The distribution of total phosphorus in the lake was sampled on 10 dates
during the June-September, 1984 study period. On each date, samples were
taken at 135 or more locations distributed approximately evenly throughout the
study area. The exception was September 27, on which 97 samples were
distributed across a much larger sample area. A1l the phosphorus data is
tabulated in Appendix B.

The phosphorus distribution patterns on each date are shown in Figures
0-18. Figures 9-18 were developed with the assistarce of the P2D data displev
program. Figures 9-18 show that phosphorus levels in the study area varied
over a considerable concentration range, and the spatial distribution differed
somewhat from date to date. However, on most dates, certain features in the
concentration pattern were apparent. The effect of the Otter Creek discharge

-9-
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-11-



T T
DYE - 8/21
A
16' -
15' -
0 Kingsland
44°14' |- Bay
|
73°20'
SCALE
SQO 0 500 IOpO |5po METERS
| D I D B S T i )

Figure 5. Dye sampling resuits (ppb) for August 21, 1984.

-12-




[ i | I |
DYE-8/29 5
0\‘
5 4
R
0 0
A ‘\* ?
16'
a
, .02
15
Lew,,
<.
o Kingsland =
44°4' Bay ©
<,
D
o
©
>x
| i
73°20' 19' 18’ (7' 16’
SCALE
500 0 500 1000 1500 METERS
Tt — ¥ T —1
Figure 6. Dye sampling results (ppb) for August 29, 1984,

-13-




| 1 |
DYE- 9/13 5
y
0
5 4
o“? W
20 o0
A 1
16' |-
.02
15'
0 Kingsland
44°)14' |- Bay
1
73°20'
SCALE
5(& (o] 592 t000 IS_OO METERS
Figure 7. Dve samplina results (ppb) for September 13, 1984,

-14-




l' T - T T

DYE -9/19 5
o
5 4
R
W0 g0
4 < ¢
16' - -
Vi
|5' /Q —
B o 0
. Cows,
/‘pe*
<.
0 Kingsland = J
44°14' - Bay ®
o,
’O/.
(]
e
©
>
| |
73°20' 19" 18’ 17" 13
SCALE
590 o] 500 I090 |5_00 METERS
CI T 11T i I 1

Fiqure 8. Dye sampling vesults (ppb) for September 19, 1984,

-15-




LB I

PHOSPHORUS - 6/27

A

0 Kingsland
44°14' - Bay

73°20' 19' i8'

SCALE

500 [0} 500 1000 1500 METERS
t

o - - - 1 —
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Figure 13. Phosphorus sampling results (ppb) for August 17, 1684.
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Figure 14, Phosphorus sampling results (ppb) for August 27, 1984.
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could usually be seen extendina rortheastward up the shoreline towards
Kingsland Bay. The effect of the Lewis Creek and Little Otter Creek
discharges could sometimes he seen extending northward inte Town Farm Bay, but
on most occasions, particularly later in the summer, their effect was confined

primarily to Hawkins Bay.

Chlorophyll Results

Chlorophyll-a samples were taken concurrently with the phasphorus samples
on 7 dates during the study period. Generally, the chlorophyll spatial
concentration patterns closely resembled the phosphorus patterns. All the
chlorophyll data is tabulated in Appendix B.

Plots of chlorophyvll vs. phosphorus concertration of corresponding
samples were examined for each sample date. On almost 2!l dates, strong,
pnsitive, linear relationships existed between chlorophyll ard phosphorus
concentrations within the study area. As an example, data obhtained on
Septemher 27 is plotted in Figure 19. The slopes of these relationships, and
the range of values observed differed from date to date so that it was not
possible to develop a genera! model by plotting all the data together. The
Tinear nature of these relationships (and the lTow intercepts) indicated,
hcwever, that for a giver percent increase in phcsphorus concentration, there
would be a chlorophyll increase of roughly the same proportion. This
nbservation was used later in this report *to predict the chlorophv1l response
to arn increase irn phosphorus concentration over a portion of the study area.

Stream Phosphorus Loading

The results of flow measurements made in Lewis and Little Otter Creeks at
locations indicated in Figure 1 are given in Table 1. 1Ir order to gererate a
continuous flow record for the study period, regvession relationships were
developed between the flows measured at Lewis and Little Otter Creeks and
flows measured on the same date at a U.S. Geological Survey gage maintained
continuously on the Otter Creek at Middlehury, Vermont. The Lewis and Little
Otter Creek data was first multiplied by the ratio of total drainage area to
gaged area, as described in the Methods section of this report. Provisional
data for mean daily flow at the Otter Creek gage was supplied by the U.S.
Geclogical Survey. The regressior equations shown in Fiaures 20 and 21 were
used to predict daily flows at the mouths of Lewis and Little (tter Creeks for
the period of June-September, 1684, based on *the daily flow data from Ctter
Creck.
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Table 1. Flow rates (107 m3/day) measured at Lewis and Little Otter Creeks
(see Figure 1 for statior locations).

Date (1984) Lewis Creek Little Otter Creek
6-21 8.3 1.9
6-26 7.2 2.4
7-04 4.1 1.1
7-06 9.2 5.0
7-10 7.7 2.0
7-12 9.8 2.3
7-17 7.7 2.9
7-20 8.5 4.1
7-24 7.4 1.8
7-27 5.0 1.2
8-07 4.0 1.0
8-07 3.1 0.8
8-10 3.0 0.7
8-14 3.8 1.7
8-16 3.7 1.5
8-22 2.4 0.6
8-24 5.9 2.7
8-28 3.4 0.7
8-31 3.0 0.6
9-06 2.7 0.9
9-12 4.8 1.5
0-14 5.1 1.4
9-18 5.2 1.4
9-20 3.6 0.9
9-76 2.7 0.8
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Phosphorus loading rates from Lewis and Little Otter Creeks were
calculated from the phosphorus sampiina results shown in Table 2. 1In order to
generate a continuous phosphorus concentration record, an attempt was made to
€£ind a relationship betweer concentration and flow in those streams. No
statictically significant relationship was found, however. Alternative v,
continuous concentration records were generated by interpoleting between
sampling dates, assuming that each measurement applied to a pericd midway to
the previous and the followirg sample date. Phospherus loading rates for each
date were calculated as the precduct of total phosphorus concentration and
flow.

A minor inflow to Town Farm Bay alsc existed from Thorp and Kimball
Broonks (see Figure 1). Phosphcorus loading and flow from this source was
assumed to be drainaae area proportional to loading and flow from Lewis Creek,
with the ratic between the two drainage areas heing 0.036.

The phosphorus loading record for the combined inflow of Lewis and Little
Otter Creeks is plotted in Figure 22. Figure 22 shows that considerable
variation in daily lcading rates existed during the study period.
Consequently, for modeling purposes, the studv period was broken into two
intervals within which the Toading rates were somewhat less variable. The two
intervals were June-July and August-September. A statistical summary of flow
and phosphorus loading rates during each interval is provided in Table 3.

Flows measured ir Otter Creek during 1984 are compared with median and
extreme June-September average flows for a long-term period of record in
Figure 23. Fiqure 23 shows that flows during the 1984 study period were
considerably higher than the long-term median durirg the first half of the
summer, and were quite close to the long-term mediar during the latter half of
the summer. Extreme flow conditions were not approached, and the summer of
1984 could be censidered fairlyv "typical” with respect to runoff and potential
phosphorus loading rates.

Wind Data
Because it was expected that recent wind conditions might influence the
diffusion charactericstics observed in the lake cn a given date, wind data was
cbtained from the Natioral Weather Service for a station at Burlingtonr,
Vermont, located 27 km rcrth of the study area. Fiqure 24 shows that the
prevailing wind directions at Burlington durinc the summer were from the
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southeast and the northwest. The major wind events (average daily wind speed
greater than 20 km/hy) are plotted for the study period in Figure 25, with the
dates of phosphorus sampiing indicated. The square of the speed was used in
this plot because the stress applied to the water by the wind is roughly
proportional tc the square of the wind velocity (Hutchinson, 1957).

Table 2. Total phosphorus (TP) and discolved phosphorus (DP) sampling recsults
{ppb) for Lewis and Little Otter Creeks (see Fioure 1 for sampling

lTocatiers).

Lewis Creek Little Otter Creek
Date (1984) ip bp TP bp
£-21 57 -- 97 --
6-27 56 -- 96 -~
7-03 74 -- 115 --
7-10 80 -- 92 --
7-13 57 47 73 51
7-24 60 32 86 46
7-26 51 29 a3 54
8-02 63 32 90 48
8-06 70 35 108 51
8-08 63 29 113 52
8-13 62 36 56 50
8-15 78 a4 108 54
8-17 87 41 128 62
8-21 64 35 72 49
8-27 43 -- 52 --
8-29 42 24 61 31
9-06 a2 20 58 40
9-07 43 28 61 35
9-13 57 24 66 35
9-19 35 24 52 22
9-27 73 30 59 24
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Table 3. Statistical summary of daily flow (10° m3/day) and phosphorus
lToading rates (kg/day) for the combined inflow of Lewis and Little
Otter Creeks.

Time Period Parameter  Mean N Std. Err. Min. Max.
June-dJduly Flow 21.5 61 2.7 4,2 81.7
Loading 15.7 61 2.0 2.8 60.2

August-September Flow 4.9 61 .12 3.4 7.0
Loading 3.0 61 .13 1.3 5.4

Lake Depth and Water Level

A number of factors had to be considered in developing depth estimates
for each of the model cells shown in Figure 2. First, the assumption had to
be made that the mcdel represented concentrations in a uniformly mixed
epilimnion layer, and that transport of materials by vertical mixing to deeper
water lavers was negligible, relative teo other transport processes. Given
this assumption, the task was to evaluate the depth of the epilimnion during
the study, and tc determine the lake depth in the shallow areas where depths
were less than the epilimnion depth.

The depth determinations were complicated by the fact that both the lake
level and the epilimnion depth varied during the course of the study. A
depth-time isopleth plot for temperature at a lake station located within the
study area is shown in Fiqure 26. Figure 26 shows that the epilimnion depth
declined from about 6 m in early June to about 16 m at the end of September.
Based on Figure 26, an epilimnion depth of 13 m was chosen, for modeling
purposes, as representing typical conditions during the summer.

Lake Tevels in the study area also declined during the studv period, as
shown in Figure 27. The depth grid used in the modeling is shown in Figure
28. The depth grid was based on soundings corducted on July 3, 1984. For
modeling purpcses, it was assumed that the depths shown in Figure 28 were
representative of typical conditions during the summer of 1984,

Water levels in Lake Champlain during the summer of 1984 are compared

with Tong-term median and extreme summer water levels in Fiqure 27. Fiqure 27
shows that lake levels during the summer of 1984 were significantly higher
than the long-term mediar levels, but were well below the extreme highs faor

the peried of record.
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To check the assumption of a uniformly mixed epilimnion layer, a
depth-time isopleth plct Tor total phosphorus in the study area is shown in
Figure 29. Figure 29 shows that in early June, there was a significant depth
oradient of phosphorus ir the surface waters, prcbably as a result of
phosphorus loading from heavyv stream runoff occuring at the time (see Figure
22). Throughout the remainder of the summer, however, there were only very
slight phosphorus depth gradients present, indicating that the surface
campling methods emploved in the study adequately characterized concentrations

in the entire epilimnicn,

Dve Decay Rate

It was expected that rhodamine dye would decay in the lake environment,
primarily as a result of preocesses such as photochemical deoradation and
adsorpticn onto settling particles (Wilson, 1968). An effort was therefore
made to quantify dye decay rates in Lake Champlain.

Because most of the dye released into the lake was dispersed to
concentrations below the fluorometric detection limit, it was not possible to
estimate the decay rate by comparing recovery within the lake to the total
aquantity releesed. To obtain a decay rate estimate, two experiments were
successfully completed during the study invelving in situ measurement of dye
decay in plastic bags.

Clear, 2-ply, 6-gallon plastic bags with spouts were obtained from Booth
Bros. Dairy, Inc. These bags were filled with lake water from the studv area
and dve was added to the bags to achieve initial corcentrations of about 1.2
ppb. In the first experiment, a set of three replicate bags was incubated at
the lake surface for a period of 35 days. The second experiment invelved
three bags, suspended at depths of 2,4, and 9 m for a period of 20 davs.
During each experiment, samples were drawn at* intervals from each baq and
analyzed fluorometrically for dye concentration, by methods previously
described. The flow-through fluorometer apparatus was modified for the bag
experiments to use smailer sample volumes. The results of the bag experiments
are aiven in Tables 4 and 5.

Dye decayv rates for each hag were estimated from the slope of the
regression of the natural logarithm of concentration vs. time. The dve decay
rates are plotted as a function of depth in Figure 30. In Figure 30, the
decay rate a* the surface was based on the results of experiment #1 (Table 4),
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Table 4. Results of dve decav bag experiwent #1, beoun on August 22, 1984,

A11 bags were incubated at the surface. Concentrations are in ppb.

Time (days)

Replicate 0 7 15 21 27 35
1 1.23 .88 .52 .37 11 .06
2 1.26 .91 .52 -- -- --
3 1.23 .88 .55 .37 -~ --

Table 5. Results of dve decay bag experiment #2, begun on September 5. 1984,
Single bags were incubated at three depths. Concertrations are in

ppb.
Time (days)
Depth (m) 0 12 20
1.30 1.11 1.03
4 1.30 1.22 1.21
1.28 1.22 1.28



while the rates at the other depths were based on experiment #2 (Table 5).
Figure 30 shows that the dye decay rates declined exponentiallyv with denth, as
would be expected from the fact that light intensity also declines
exponentialiy with depth in Takes, and photochemical reactions are probably

a major dye decay mechanism in Lake Champlain. To estimate the average dye
decay rate in the epilimnion, the regression equation shown in Figure 30 was
integrated over the 0-13 m depth range, preducing an integral of 0.091 m/day,
correspending to an average dye decay rate of 0.0070 day"1 over the 13 m water
column. It should be noted that dye decav rates measured in the bags would
not include losses by adsorption and settling.

Phosphorus Decay Rate

Phosphorus "decay" in lakes occurs bv the mechanism of settiing of
particulate matter. Empirical evidence derived from a large number of
temperate lakes (Reckhow and Chapra, 1983) indicated that most lakes have
annual phosphorus apparent settling velocities in the rance of 4 to 22 m/yr,
with mean values falling in the range of 10-16 m/yr, depending on the data
set.

[t is not certain, however, how well these settling rates would apply to
the epilimnion of Lake Champlain during the summer. If the range of 4 to 22
m/vr were applied to the 13 m epilimnion of the lake, then a range for the
first-order phosphorus decay rate of 0.0008 to 0.005 day'1 would result. It
was found during the model calibration process (discussed later in this

report) that a decay rate value of 0.001 day-1

, at the lower end of the range,
provided the best calibration results. This was the value used in the model
calibration, although the sersitivity of the model to different decay rates

was also evaluated in a later repert section.

Advection and Diffusion

The model used in this study (see eguation 1) included terms for both
advection and diffusion. However, it was anticipated that diffusive transport
would dominate over advection for the large spatial scale studied. Therefore,
no effort was made tc quantifyv advective transport within the lake by
identifying curvent patterns and measurinc their velocities.

The assumption that dye and phosphorus transport could be modeled
adequately by a diffusion model alone was supported by the sampling results.
The Take phosphorus results (Figures 9-18) cenerally show a pattern of roughly
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concentric circular concentration contours radiating outward from the major
river discharges, as wculd be expected from a diffusion model without
advection. This is particuiarly well illustrated by the Targe scale

sampling results from September 27 (Figure 18). The slight northeastward skew
of the concentration contours shown or some dates may have resulted from
advective transport driver by the nerthward lake flow or the prevailing south
wind. However, this effect was minor, and it was found durina the subsequent
modeling work that the dye and phaspharus concentratior distributions could be
modeled adequately without including an advection term. The diffusion rates
were evaluated by the model calibration procedure, as discussed Tlater in this

report.
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MODEL CALIBRATION

The dye and phosphorus <ampling efforts were intended to provide an
epportunity to calibrate the mndel to two independent data sets: one for dye
and one fo» phosphorus. However, the dye data proved te be of Timited volue
for the modeling because of the very small area in which the dye was present
at detectable concentrations. Therefore, the phosphorus results were used as
the primary data for calibration, although the mode! was also calibrated to

the dye data far comparative purposes.

Phosphorus Data

Before calibrating the model to the phosphorus data, the phosphorus
sampling results (Figures 9-18) were examined to see whether the concentraticn
pattern on a given date showed any relationship te recent wind cr stream
lecading conditions. On certain dates, particularly durirg June and July,
there were high concentrations and very sharp gradients present. while on
other dates later ir the summer the phosphorus concentraticns were lower and
somewhat more spatially homogeneous.

The concentration patterns showed ro obvinus relationship to majcr wind
events, however (see Figure 25). Windy days were most frequent during the
months of June and September, and there was no apparent correlation between
the type of phosphorus concentration patfern present and the proximity te a
major wind event.

Phosphorus loading rates varied considerably during the study period, eés
illustrated by Figure 22. Peak loadings occurred in Jure and July, with much
lTower stream flow and Toading rates existing later in the summer. The high
Jure and Julyv lonading rates probablv accounted for the elevated phosphorus
concentrations and sharp gradients observed earlier in the summer off the
stream mouths. Because of these seasoral differences in loading rates, the
node]l was calibrated to the phosphorus data separately for two time periods:
Jure-July and August-September.

An initial attempt was made to calibrate the model to phosphorus
concentrations over the entire study area. Conciderable difficulty was
encountered ir doing this, however, because of the dominatina effect of the
Otter Creek inflow. A much more extensive lake sampling program extending
farther southward and westward would have been necessary to adeguately model
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the impact of Otter Creek on the lake. Because of these data limitations, it
was decided to restrict the model to a smaller area of the lake nearer the
hatchery discharge point, and to use the sampling data for the more distant
areas to establish background, or "far-field" phosphorus concentrations. The
redyced grid used for the phosphorus modeling {see Fiqures 31 and 32) used the
same scale and cell configuratinn shown in Figure 28, except that all cells
west of grid column 8 were eliminated. Preliminary modeling established that
the effect of the Lewis and Little Otter Creek discharges were confined
primarily to the area east of grid column 8.

The average phosphorus concentratiecns in each model cell during June-dJuly
and Aucust-September, generated with the assistance of the P2D data di: lay
program, are shown in Ficures 31 and 32. Diffusior rates were calibrated to
this data using the S2D modeling program. Model input values used in the
calibration process are given in Table 6. Starting with the iritial
phosphorus concentratiors given in Table 6, the model was run through time
until steady-state conditions were reached. The criterion for steady-state
was that the time derivative of concen*tration should be less than 0.1 ppb in
all model cells. For the conditions agiven in Table 6, the time required to
achieve steady-state was about 20-30 days.

The S2D pregram also provided a means for statistically evaluating the
fit of the simulated concentration in each cell to the observed data. The
observed and estimated cell concentraticrns at steady-state were compared and
various error statistics were calculated. A diffusion rate was calibrated so
that the absolute value of the mean error acrecss all cells was minimized. For
the model input values given in Table 6, diffusion rates of 2 x 105 and
2 X 104 mz/day were calibrated for June-July and Auaust-September,
respectively.

The phosphorus concentrations predicted from the calibrated models are
compared with the observed data in Fiqures 31 and 32. Figure 31 shows that
the calibrated fit to the June-July data was only fair, probably as a result
of the great variability in lake phosphorus levels ard lnading rates observed
during that period. The calibrated fit to the August-September data (see

Figure 32) was reasonably good.
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Table 6. Model input values used for calibratien to the phosphorus data.

Term June-July  August-September
Cell depths (m) given in Figure 28
Initial and far-field concentrations {ppb) 19 14

Phosphorus loading rate:
Lewis and Little Otter

Flow (m°/day) 21.5 x 107 4.9 x 10°
Concentration (ppb) 73 61
Thorp and Kimball
Flow (m3/day) 0.8 x 104 0.2 x 104
Concentration (ppb) 73 €1
Advectien other than discharge
plumes (m3/day) 0 0
Decay rate (day-l) 0.001 0.001
Calibrated diffusion rate (mz/day) 20X 105 2 x 104

Table 7. Model input values used for calibraticn to the dye data.

Term Value
Cell depths (m) given in Fiqure 28
Initial and far-field concentrations (ppb) 0
Dye loading rate:
£low (m°/day) 1.0
concentration (ppb) 87,000

Advection other than discharge plume (m3/day) 0

Decay rate (day-l) 0.007

Calibrated diffusion rate (m2/day) 7 x 105 (Jure - July)
2 x 10° (Aug. - Sept.)
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Dve Data

Model calibration to the dye data was done by the same procedure as for
the phosphorus calibration, except that the dye release was the loading
source. A steady-state criterion of 0.001 ppb/day was used for the dye
calibration. The average dye concentrations in each medel cell observed
during the two time periods (calculated with the assistance of the P2D data
display program} are shown in Figures 33 and 34. Model input values used in
the dve calibration process are given in Table 7. For the model input values

5 m-/day were

aiven in Table 7, diffusion rates of 7 x 105 and 2 x 10
calibrated for June-July and Auaust-September, respectivelv. The dye
concentratiors predicted from the calibrated model are compared with the

observed data in Fiqures 33 and 34.

Calibration Discussion

The diffusion rates calibrated to the phrsphorus data were considerably
smaller than the diffusion rates calibrated to the dve data. This was
especially true for the August-September time period. This Tack of
corrcboration is unfortunate, and forces a decisior as to which data set is
more reliable. In this case, the phosphorus data clearly provides the better
basis for model calibration. As noted earlier, the observed dye
concentrations were at the extreme Tower Timits of fluorometric detection.
Considerable error could have been irvolved in measurina such Tow levels.
Furthermore, the dye decay rate could have been underestimated because Tosses
by adsorption and settling were not evaluated in the bag experiments, ard
because ¢t the assumption of complete dye mixirg to the 13 m depth where decay
rates were very low. For example, an August-September diffusion rate of

f)
2 x 104 m‘/day {as calibrated to the phosphorus data) would have fit the dye

data reasonably well if a dve decav rate in the range of 0.08 to 0.16 day—1
were used. This range corresponds to the decay rates measured in the surface
bags (experiment #1), adjusted upwards to account for possible adsorption
losses. Given these potential problems with the dye ca]ibration, the use of
the diffusion rates calibrated to the phosphorus data appears to be justified.
The rates based or the phosphorus data were therefore used in all subsequent

modeling and simulations.



| 1 [ T I

DYE June - July
Calibration ot 0

A «ﬁ ? 0 0 0

16' |- -
o o o o o 070
0 0 0 0 0 0 0
o o o o ¢ 0 Y
0 0 0 0 0
15| o o o
0 0 0
1
0 *“IRI
. .
4 Kingsland
44°14' |- Bay
1 //\1 1
73°20' i9' 8’
SCALE
SQO [o] 590 1000 1IN0 METERS
o1t —1 —T

Figure 33, June-July average observed dye concentrations (ppb)
for e?ach grid cell, compared with +he concentration pattern
predicted by the calibrated model (contour lines).

-53-



44°14'

T I T I |

DYE Aug. - Sept.
Calibratic 50“ 0

A o ¢ 0 o o0

o o o o o o020
0 0 0 0 0 o) 0
0 0 o .o O 0 Q
0 0 0 0
B o o /o 02
0 02 .02 _.08
0 41':5.»
0
o Kingsland
= Bay
\ CCZ:::?M |
73°20' i9' 18'
SCALE
500 0 500 1000 1500 METERS
[ - - —— ’ —

Fiqure 34. August-September average observed dye concentrations (pph)

for each arid cell, compared with the concentration pattern
predicted by the calibrated model fcontour Tines).

-54-



Both the dye and the phosphorus data indicated that the August-September
diffusion rate was much Tess than the June-July diffusion rate. There are at
least two possible explanations for this observation. Average wind speeds
were somewhat Tower in August-September than in June-Julv, but the differerce
was not statistically significant. However, there was a mid-summer period of
calm winds in July-August, as shown in Figure 25. It is possible that a delay
might have existed hetween the time when the early summer winds calmed down
and the time that lake circulatior diminished. If this were true, then the
reduced diffusion rate during August-September might be attributable to the
mid-summer calm.

A second contributing factor to the reduced diffusion rate might have
been the progressive development of extensive beds of aquatic plants in the
shallower areas. The plants were not present over significart areas during
June or July, but during the latter half of *the summer they were cuite
abundant in the shallow areas, particularly in Hawkins Bay. As shown in
Figure 35, submersed aquatic plants, primarily Eurasian milfoil (Myriophyllum

spicatum) grew to the water's surface over about a third of Hawkins Bay during
August. The presence of these plants may have inhibited diffusive mixing.
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plants were present in dense beds extending to the water's

surface.
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HATCHERY DISCHARGE SIMULATIONS

The calibrated model was used to simulate the environmental impact of
various phesphorus levels in the hatchery effluent. Two approaches were used
in conductino these simulations. The first approach used the same model terms
as were calibrated to the 1984 phosphorus data. Simulations based on this
approach therefore represent the impact that the hatchery discharge would have
had on the Take undev 1984 conditions, assuming that all model terms were
estimated accurately. The second apprcach involved a consideration of
uncertainty in the estimates of the model terms and the sensitivity of the
model conclusions to variations from the estimated values. This second
approach provided a basis for determinira how much confidence could be placed

in the simulation results.

1984 Background Conditions

The model was run using the input values given in Table 6, with the
4

additional phosphorus Toad from the hatchery discharge flow of 4.2 x 10
m3/day (11.5 mgd). Various effluent phosphorus concentrations were simulated,
includirg 25, 35, 45, 55, and 75 ppb. The simulations were limited to the
August-September pericd when diffusion rates were critically low. The impact
of a given effluent phosphorus Tevel would be considerably less during the
better diffusion conditions existing earlier ir the summer. An additional
simulation was done for an offshere discharge of 45 ppb Tocated about 3000 ft
offshore in the 12 m deep model cell at rew 9, column 10 in Figure 28. The
simulated lake phosphorus levels were compared with the Tevels existing durirg
1984 (shcown in Figure 32) to determine the area that would bhe affected by the
hatchery discharge. Figures 36-41 show the area of impact under various
hatchery phosphorus loading conditions. In each of these figures, the Tightly
shaded regions represent the areas in which the hatchery discharge would
result in an increase in the Take phospheorus Tevel of 1-5 ppb. The darkly
shaded regions represent the areas of greater than 5 ppb increase. The
acreages impacted undev each scenario are given in Table 8.

Figures 36-41 show that the hatchery discharge would have an impact over
a considerable area of the lake during August and September a*t some of the
higher effluent concertrations simulated (e.g. 55, 75 ppb). At the Towest
effluent phosphorus concentration simulated (25 ppb), the impact was
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relatively minor and confined to Hawkins Bay. Figure 41 shows that
discharging a 45 ppb effluent offshore wouid eliminate the areas of greater
than 5 ppb impact that would have occurred with a 45 ppb shore discharge
(Figure 38).

Table 8. The approximate area of Lake Champlain impacted by the hatchery
discharge at various effluent phosphorus concentrations during

August and September,

Area Impacted (acres)

Effluent 1-5 ppb More than 5 ppb
Concentration (ppb) Increase Increase
25 360 0
35 400 40
45 440 80
55 920 &0
75 800 200
45 (offshore) 800 0
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increase. Darkly shaded regions are areas
of greater than 5 ppb increase. Corres-—
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figure.
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increase. Corresponding acreages are
indicated on the figure.



Uncertaintv and Sensitivity Analysis

Because of the complexity of the calculations performed in running the
¢imulation model, it was not possible to conduct a formal uncertainty analysis
by techniques such as the Monte Carlo method (Chapra and Reckhow, 1983). It
was possible, however, to estimate the uncertairty in the model input values
ard to examine the sensitivity of the mndel conclusions to possible variations
in these values. The sensitivity analvsis was conducted in two steps. The
first step censidered e}ror in measuring the model input values under 1984
conditions. The maior influence of this type of error would be on the
calibrated value of the diffusion rate. The second step determined the
sensitivity of the model conclusiors to Take environmental corditions
different from those used ir the model calibratien. Consideration of this
type of variability permitted ar evaluation of how well the model conclusions
would apply to years when weather or other environmental conditions were
different from those in 1984. The sensitivity analysis wes limited to
August-September conditions, because the simulatior results showed that this
was the peried of most criticel impart of the hatchery discharge.

To evaluate the effect of measurement error, the uncertaintv in each of
the model input terms was estimated. A likely range for each variable was
determined and the high and low values in the range were used to recalibrate
the model to the average Auqust-September Take phosphorus corcentrations. The
recalibration procedures were conducted using the same statistical criteria
described in the Model Calibration section. New calibrated values for the
diffusien rate were obtained, reflecting the impact of variability in each
input term.

The uncertainty ranges in each model fterm were estimated as follows. For
the cell depths, Figures 26 and 27 were examined to determine the range over
which the lake level and the epilimnion depth fluctuated during August and
September, 1984, lake levels declined bv less than 1 meter durinag this
period, while the epilimnion depth increased to a maximum of about 17 m later
in the summer. Conseauently the lTow end of the depth range was simulated by
cubtracting 1 m from the depth of each cell in Figure 28 that was more shallow
thar 13 m ir depth. The high end of the depth rarge was simulated by changina
the depths of the deeper cells from 13 m to 17 m. from 13 m to 17 m.

In the case of the August-September loading rate, the error statistics
giver in Table 3 suggest a 95% confidence range of about + 9%, based on the
variability amonc the daily rates. However, error ir measuring flow or
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phosphorus concentrations might have centributed additional uncertainty, so a
range of + 20% was used for the estimates of high and low loading rates for
the sensitivity analysis.

Far-field phosphorus concentrations in the lake also varied considerably
during August and September, as shown in Figures 9-12. At the Tow end of the
range, far-field concentrations of about 10 ppb were observed nn September 7
(Figure 15). At the high end, far-field concentrations of about 18 ppb were
observed or September 27 (Figure 18). The even higher levels recorded on
September 19 (Figure 17) were considered anomalous. In conducting the
sensitivity analysis for far-field concentrations, the diffusion rate was
calibrated to the concentrations present on September 7 and September 27,
representing the low end high far-field concentrations, respectively, rather
than to the August-September average concentrations, as was done frr all other
model terms.

For the decay rate, the literature range was 0.0008 to 0.C05 day_l, as
discussed earlier in this report. However, in conducting the sensitivity
analysis, it was found that an adecuate model calibration could not be
obtained for decay rates higher than about 0.003 day_l. Unrealistically low
diffusien rates would have been necessary to maintain the observed phosphorus
levels in the lake at the higher decay rates. For the purpose of the
sensitivity analysis, therefore, a decay rate range of 0.0008 to 0.003 day'1
was used.

The results of the sensitivity anaiysis for varijability derived from
measurement error are shcwr in Table 9. The model terms were varied, one at a
time, to find the new celibrated diffusion rates for the high and Tow ends of
the variable ranges. Table 9 shows that the calibration procedure was
relatively insensitive to cell cdepth and loading rate over the ranges used in
the analysis. Use of high far-field concentrations, however, could raise the
calibrated value for the diffusion rate to 1 x 105 mg/day. Use of the higher
decay rate would have dropped the calibrated diffusion rate to 4 x 103 mg/day.
This analvsis suggests, therefore, an uncertainty range for the
August-September diffusion rate of 4 x 103 to 1 x 105 mz/day.
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Table 9. The effect of measurement error in the model terms on the calibrat*ted
value for the diffusicon rate.

Calibrated Diffusion

r)
Model Term Input Value Rate (m“/day)
cell depths Tow 2 X 104
high 2 x 10
loading rate Tow 7 X 103
hiah 3 X 104
far-field corc. Tow 2 X 104
high 1 x 10°
decay rate Tow 2 X 104
high 4 x 10°
all terms as for original 2 X 104

calibraticon (Table 6)
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The second phase of the sensitivity anelysis evaluated the effect of
variability in the input terms on the mndel conclusions. To simplify the
analysis, a single model scenario was chosen, involving the impact of a 100
ppb hatcheryv discharge under August-September conditions. The area of the
lake strongly impacted by the hatchery discharge {phosphorus concentrations
increased by 5 ppb or more) was determined for the ranges of input values.

For the cell depths, the decay rate, and the diffusinn rate, the ranges
used in the first phase of the sensitivity analvsis were maintained. It was
assumed that vear-to-year variations ir these two terms would rot exceed the
ranges derived from their measurement uncertainty. Recause of the model
structure (see equation 1), variation in the lcading rate and the far-field
concentration would have no effect on the model conclusions. In other werds,
the hatchery discharge would impact the same number of model cells, regardless
of stream loading or background lake phosphorus concentrations. Therefore,
the sensitivity aralyvsis was conducted only for cell depths, the decay rate,
and the diffusion rate.

The results of the sensitivity analysis are shown in Table 10. The mode!
terms were varied one at a time, and the sensitivity of the model conclusions
to variations ir each term was indicated by the number of grid cells where the
addition of the hatchery discharge increased the phosphorus concentration by 5
2 (40 acres).
Table 10 shows that the model conclusions were most sensitive to the diffusion

£
ppb or more. Each grid cell represented an area of 1.6 x 10" m

rate, over the range of values used in the sensitivity analysis. As many as
17 cells or as few as one cell could be impacted by a hatchery discharge of
100 ppb, depending or the actual value of the diffusior rate. The model
conclusions were much less sensitive to variations in lake Tevel or the decay
rate.

Figure 42 shows the outer 1imits of the areas that would be impacted with
the high and low diffusion values, and with the originally calibrated value of
? X 104 mz/day. This figure is intended tc provide at least a subjective
means of evaluating the uncertainty in the model conclusions, as represented
by Figures 26-41. The uncertainties in the estimates for the areas of impact
for the Auqust-September model scenarios would be roughly proportional to
those shown in Figure 42. In other werds, it ic unlikely, but possible, that
the area of impact could be about twice as large, or considerably less, thar
predicted using the originally calibrated model.
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Table 10. Results of the sensitivity analysis.

*  Number of Model

Model Term Input Value Cells Impacted
cell depths Tow 10
high 7
decay rate Tow 9
high
diffusion rate Tow 17
high 1
all terms as for original 9

calibration (Table 6)
* based on a hatchery effluent phosphorus concentration of 100 ppb, and an

"impact" criterion of a 5 ppb or greater increase in cell phosphorus
concentration.
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"low", "high", and "calibrated" values for the diffusion

rate, using a hatchery effluent phosphorus concentration of
100 ppb.
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DISCUSSION AND CONCLUSIONS

The key conclusions of this study are embodied in Figures 36-41, which
il1Tustrate the impact of various phosphorus levels in the hatchery effluent.
These figures show that the hatchery discharge could have an impact cver a
consicderable area of the lake during August and September at some of the
higher effluent concentrations simulated. The impact would be relatively minor
it the August-September ef7luent concentraticn were reduced to 25 ppb. Based
or the consideration of uncertainty and model sensitivity, it is possible,
although unlikely, that the areas of impact couid be roughly twice as Targe as
indicated in Figures 36-41. It is also possible that the areas of impact
could be considerably less than indicated in these figures. These predictions
(and the chlorophyll and transparency predictions discussed below) represent
expected average conditions, and it should be understoed that on a given day
“he lake water guality could differ considerably from the average condition.
To some extent, the expected range of natural variability was included in the
urcertainty estimate.

The current Vermont Water Quality Standards (Vermont Water Resources
Board, 1985) prohibit any increase in nutrient levels in Lake Champlain which
would "accelerate eutrophication....in a manner which has an undue adverse
effect on any beneficial values or uses", It must be determined, therefore,
whether the phosphorus increases in the Take resultinc from the hatchery
discharge would have such an undue adverse effect on values and uses including
arsthetics, swimminag, and recreation. In order to assist in the
interpretation of this standard, the phosphorus changes predicted in Figures
36-4/ were transformed into more physically meaningful terms. For example,
the linear nature of the chlorophyll vs. phosphorus relationship in the study
area (see Figure 19) was used to predict the corresponding changes in algal
abundance. A phosphorus increase of 1-5 ppb (as would occur in the Tightly
shaded areas of Figures 36-41) weculd represent a change of up to 20%,
depending on the loadina scenario and model cell considered. The quantity of
algae suspended in the water would increase by about the same percentage. A
phosphorus increase of greater than 5 ppb {as would occur ir the darkly shaded
regions of Figures 36-41) would correspond to an algae increase of up to 150%,
depending on the Toading scenario and model cell considered. The amount of
algae arowing attached to rocks and aquatic plants along the shoreline in the

impacted zone would probably also increase, to an unknowr extent.
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It was also possible to predict the changes in water *rarsparency that
would result from the increased algal grewth, based on the relationship
between Secchi disc transparency (SD, m) and total phosphorus (P, ppb) in Lake
Champlain (Smeltzer and Warren, 1983),

1/5D = .0093P + .058

This relationship irdicated that a 1-5 ppb increase in phospheorus levels would
reduce average transparency bv up to 0.5 m (1.6 ft) from existing levels ir
the area, which average about 4-5 m (13-16 ft.). A greater than 5 ppb
phosphorus increase, as would occur in the darkly shaded areas shown in
Figures 36-41, would cause a transparency reduction of up to 2.2 m (7.2 ft).

In Figure 43, the predicted transparency changes in Hawkins Bay resulting
from various August-September hatchery effluent phosphorus concentrations are
compared with transparency conditions in other areas of Lake Champlain. The
Lake Champlair data shown in Figure 43 represents 1979-1984 mean Secchi disc
transparency values measured as part of the Vermont lLay Monitoring Pregram
(data supplied by S. Warren). The transparency values for Hawkins Bay were
based on the predicted phosphorus changes ir a model cell located about 2G00
feet north of the shore discharge location {row 10, column 11 in Figure 28).
The predicted transparency changes would be greater than shcwn in Figure 43 in
the model cell located closest to the discharae.

Figure 43 shows that under current conditiors (no discharge) Hawkins Bay
is about in the middle of the transparencv range for lLake Champlain. A
hatchery discharge of 45 ppb would reduce transparency to levels found off
Button Bay further south in the Take. The effect of an offshore discharge of
45 ppb was rot shown on Figure 43, but the transparency impact would be about
the same as a 25 ppb shore discharge.

In order to arrive at a phosphorus T1imit for the hatchery discharge
permit, the phosphorus predictions for the critical August-September pericd
(Figures 36-41) and the transparency comparisons {Figure 43) should be used
as the primary decision-making tools, with consideratior given *to the degree
of prediction uncertainty irvolved. Ideally, the phosphorus level in the
hatchery effluent should be reduced to as near 25 ppb as possible during the
summer. Higher effluent levels will cause, 0 some degree, an adverse effect
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Figure 43. Predicted transparency changes in Hawkins Bay, compared with
1979-1984 mean transparency levels at seven locations in Lake
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on water quality in Hawkins Bay, marifested by increased alaal "areenness" of
the water and reduced water clarity. Unfortunately, the critical Augqust-
Septemher period corresponds to the time of peak fish feeding in the hatchery.

t may therefore be difficult or expensive to reduce the summer phosphcrus
discharge to Tevels as low as 25 ppb, although concentrations in the 30-50 ppb
range appear to be feasible. To protect water quality ir the lake, a <erious
effort should be made to reduce the effluent phosphorus concenrtration to the
lowest level feasible. This effort should involve either changes in the
hatchery operatiorn, additional treatment of the waste stream, additional
nor-point scurce phosphorus contrels in the region, or some combination of
these.
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APPENDIX A

Dve Date

(Variable rames indicate parameter and 1984 sample date.)

Parameter Units

Latitude (LAT) mirutes at 44°N
Longitude (LON) minutes at 73
Dye (DYE) ppb
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COM#ND: PRINT DATA

MISSING UALUE TREATMENT: INCLUDE

UARTABLES:

CASE 10 LAT-9/13 11 L(N-3/13 12 DYE-9/13 1 LAT-9/19 2 LIN-919 4 DYE-9/19
1 16.5000 19,2500 0.00000 16.5000 15,2500 0.00000
Z 16.5000 19.0000 0.ogoog 16,5000 19,0000 g.00000
3 16.5000 18.7500 0.00000 16.5000 18,7900 0.00000
4 16,5000 18.5000 0,00000 16,5000 18,5000 Q.0eooe
S 16.5000 18.2500 0.00000 1g.5000 18,2500 0.00000
& 16,5000 18.0000 0.00000 1e.5000 18,0000 0.00000
2 16.2000 19,750 0.0000d 16,2000 18,2500 0.00000
8 16,2000 18.5000 {00000 16,2000 18.5000 0.00000

1% i%.gQGQ 18.7500  _ 0.00000 16.2000 18.7500 0.00000
L2000 19,2500 2.79938E-03 16.2000 19,0000 (o000
11 16.0000 19,2500 Z.73938E-03 16,2000 19,2500 0.00000
z 16.0000 18,7500 {00000 le.0o00 15,2500 ¢.eeooo
13 16.0000 18.5000 0.00000 16.0000 15,0000 0.00040
14 16,0600 18.2500 (.oooe 16,0000 18,7500 0.00000
3 le.0000 18,0000 8.39333E-03 16,0000 18.5000 0.00000
le 16.0000 17,5000 S,5999%E-03 16,0000 18,2500 0.00000
17 16.0000 7.2500  2,799338E-03 16.0000 18.0000 {.00000
16 1e.0000 17.0u00 0.00000 le.Go0d 17.5000 0.Gooao
19 16,0600 16,7300 U.00008 1e.0000 17.2500 {1,00000
Z0 16,0000 16,5000 ¢.00000 le. 0000 17,0000 0.00000
21 16.0000 16,7500 1.11933E-02 16,0000 16,7500 .00000
2z 16.2000 16,5000 0.00300 le.0000 16.5000 0,00000
23 16,2000 16,7500 0.90009 16.0000 16,2500 ¢.00000
24 16.2000 17,0000 0.00000 16.2000 16.5000 a.opooa
25 16,2000 17.2500 .00000 1o, 2000 16,7500 ¢.00000
26 16,3500 17,1500 §,559333E-03 16.2000 17.0000 0.00000
27 16,3300 16.3300 0.00600 1g.2000 17,2500 0.00000
28 16,2500 16,7300 2.7535EE-03 16,3500 17.1700 (. 0Ge00
Z3 3.8000 16,3000 {00000 16.4000 16.9500 0.00000
30 15,8000 16,7500 &,33555E-03 16,3100 16,7300 0.00000
31 15,6000 17,0000 2.39333E-03 15,8000 16,5000 {,00000
3 5.8000 17,2500 1.11993E-02 S, 8000 16,7500 . 00000
33 15.8000 17,5000 8.39333E-03 15,6000 17.0000 {t.00000
34 15,8000 17,7800 2.79995E-03 13,3000 17,2500 g.ooopd
35 5.8000 18,0000 2.73933E-03 15,8000 17,5000 {1,00000
3 5.8000 18,2500 G.00000 15,8000 17.7500 {.00000
37 15.8000 18.5000 {060 15,6000 18.0000 0.00000
a8 15,8000 18,7500 a,00000 15,5000 18,2500 0.00000
39 15,8000 13,0000 0,00000 15,8000 18.5000 0.00000
40 15,6000 19,4000 2.795355E-03 18,8000 18,7500 {.oopot
41 15,6000 19.0000 {,00000 15,8000 19.0000 0.00000
4z 15,6000 18,700 i, ceoao 15,2000 19,2500 0. 00000
43 5,600 18, ‘HHU u Junuu 15,6000 19.400¢ 0.00800
44 5.6000 15,6000 19,2500 ¢.o0000
45 15.6000 1 15,6000 15,0000 0. 00000
& 15,6000 17.;5@0 z 56000 18,7500 G.0Go00
47 S.6000 17,5000 2.7393% Ud 15,6004 15,2000 ¢.0o0o0
& 15,6000 17,2500 2,240 U”E 0z 18, 6l0d 18,2500 0, 00000
45 15, €020 17,0000 1.673%3E-02 15. et 1g.0a00 0.0u o
s 15,0000 16,7500 Z,729%28-03 15,6000 17,7500 0.0
. 15, 16,5000 2.73993€E- 03 17,5000 0. v
3¢ 15,6000 16,2200 279358 i 17,2500 G.060a0
55 54000 1e.7540 2.73::;:—UJ 19,6003 1704300 RUMRN
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COMatiD: PRINT DATA

UARIABLES:

CASE 10 LAT-9/13 11 LON-9/13 12 DYE-9/13 1 LAT-9/19 2 L(W-9/19 4 DYE-9/19
54 15.4000 17,0000 1.36300E-02 15,6005 16.7500 0.00000
55 15,4000 172500 3.64000E-02 5. 6000 16.5000 000000
56 15.4000 17,5006 0.00000 15. €000 16.2800 0.00000
57 15,4000 17,7300 2.79336E-03 15.4000 16.7500 000000
58 15.4000 18,0000 2.73933E-03 15.4000 17,0000 0.00000
=9 5.4000 18, 2500 (.00000 15. 4000 17.2500 0.00000
&0 15.4600 18.5000 0.00G00 15.4000 17.5000 0.00000
61 15,4000 18,7500 0.00000 15.4000 17,7500 0.00000
62 15,4000 13,0000 0.00000 15.4000 18,0000 0.00000
3 15,4000 19,2500 0.00000 15. 4000 18,2500 0.00000
64 15.4000 13,5000 0.00000 15.4000 18,5000 0.00000

5 15,2000 19,5000 0.00000 15.4000 18,7500 (00000
&6 15,2000 19,2530 0.00000 15.4000 19.0000 0.00000
67 15,2000 19,0040 (.00000 15,4000 19,2500 0.00000

§ 15.2000 18.7500 0.00000 15.4000 13.5000 0.00000
£9 15,2000 18,5000 0.00000 S, 2000 19,5000 0.00000
70 15.2000 18,2540 0.00000 15.2000 19,2500 0.00000
71 15,2000 18,0000 0.00000 5. 2000 15.0000 0. 00000
72 15,2000 17,8000 0.00000 15.2000 13,7500 0.00000
73 15,2000 17,6000 2,799956-03 5. 2000 18,5000 .00000
74 15.2000 17,4600 2,79993E-03 15.2000 18,2500 0.00000
75 15,2000 17,2000 2,24000E-07 15,2000 18,0000 0.00000
7% 15.2000 17,0000 2.51933E-02 15,2000 17,8300 0.00000
77 15,0000 16,6700 2.24000E-02 15, 2000 17,6000 0.00056
75 15.0000 17,0600 1,96000E-02 15,2000 17,4000 1,34999E-02
74 15,0000 171500 3.36000E-02 15,2000 17,2000 0.00000
80 15,0000 17,4300 1,40000E-02 15,2004 17,0000 4.299936-03
81 15,0000 17,6000 2.79395E-03 15,0000 16,5600 €.63399E-02
62 15,0000 17.8000 0.0000 15.0000 17.0000  4.30000E-02
83 15,0000 18,0000 0.00630 15,0000 17,1500 000000
84 15,0000 18,2500 2.73993E-03 15.0000 17,4000 2.72933E-02
&5 15.006G0 16,5000 2.79998E-0% 15,0000 17,6060 0.00000
86 15.0000 18.7500 0.00000 15.0000 7.8000 (00930
§7 15.0000 19,0000 0.00000 5, 0000 &, 0000 0.0000¢
85 15.0000 19,2500 0.00000 15.0000 13,2500 0.00000
§3 15,0000 19,5000 0.00000 15,0000 18,5000 000600
30 14,8000 19,5000 0.00000 15.0000 18,7500 0.00000
91 14,5000 19,2500 0.00000 15. 0000 19,0000 6. beooe
92 14,8000 190000 2.799986-03 15.0000 13,2500 0.00000
93 14,5000 18,7500 0.06000 15,0000 19,5000 0.00000
34 14,5000 18.5000 0.00000 14,8000 19.5000 0.00000
35 14,8000 16,2500 2,73996E-03 14,5000 19,2500 0,00000
% 14,8000 18,0000 2.79933E-03 14,5000 13,0000 0.00000
97 14,5000 17,6000 2,24000E-02 14,5000 18,6500 0.00000
93 14,2000 17,6000  2.79998E-03 14,8000 13.5000 0.00000
59 14,8400 17,4000 1,11999€-02 14,6000 18,2500 000600

100 14,8600 17,2000 1.11993E-97 14,8500 18,0000 0.00000

101 14,3000 17,0000 0.112000 14,5000 17,8000 0.6a000

102 14,6000 17,2000 0.143400 14,8000 17,6000 0.00000

103 14,8300 17,4000 0.112000 14,5000 17,4000 §.89584E-03

104 14,5000 7.6000 3.40000E-02 14,6040 17,2000 LN

10s 14,5170 12, 600 0. 00000 14,6000 17,0000 gL

Liw 14,410 15,0600 2.79333E-1 14,6500 12,5000 dLuou

167 14. 5406 17,8200 &, 39933 14,7900 16,6300 G, 00060

103 14,8300 16,9100 0.155000 14,5700 16,3100 0.00300
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COM4AND: PRINT DATA

VERTABLES:
CALE 10 LAT-9/13 1) LON-9712 12 DYE-9713 1 LAT-9719 2 Lit-9°1% 4 DYE-9-19
109 14,6200 16.6c00 4.76000E-02 16.6500 17,0200 G.00000
110 14,5300 10,5000 4.76000E-02 14,1800 lo.e50d 0.00000
111 14,6600 17,0200 0. IUj-Uu 13.ee00 16.00060 0.00000
117 14,1500 16,7000 5,03353E-(:2 13,5600 16.0300 g.aogoo
113 13.6700 16.0200 5.bUUUUE 02 14,6000 17.2600 0.00000
114 13.3800 16,0700 8.1ZG0CE-02 14,6000 17.4G0¢ 0.00p00
118 14.¢000 18,2520 0.00000 14,6000 17.6000 {,00000
11e 14,6000 18,8000 0.00000 14,6200 18,0500 0.060000
117 14,6000 18,7500 ¢.goo00 14,4300 18.0z00 0.00000
116 14,6000 15,0000 {00000 14,3400 17.8200 0. aeGo0
119 14,6000 19,2500 0.00000 14,6000 18,2500 0.00000
120 14,8000 13,5000 (0600 14, €000 18,2000 0.00G00
121 14,771 20,0000 0.00000 14,6000 13.7500 ¢.0g000
122 14,9000 19,7500 G.00000 14,6000 15,0600 (. CGGa00
123 14.4000 13,5000 0.0a000 14.8000 13,2500 (1.00000
124 14.40060 19,2500 0, aaeoa 14,6000 19,5000 t.Qgaod
125 14,4000 19,0000 0.00000 14,6000 13.7500 ¢.00000
126 14,4000 18,7500 ¢.00000 14, e000 20.0000 0.00000
127 14,4000 18,5000 S5.59339E-03 14,4000 20.0000 0.00000
1z8 14,2000 19,2500 Z2,79358E-03 14.4000 19,7500 0.00000
129 14,2000 15,5004 0.00000 14,4008 13,5000 (. 60000
130 14,2000 13,7500 0.00000 14.4000 19,2540 C.o0000
131 14,2000 20,0000 5,59333E-03 14.4000 13,0000 0.00000
132 MISEING HISEING (. Geoon 14,4000 18,7500 g.00000
133 MISSING MISSING 0.00000 14,4008 18.5000 0.00000
134 MISSING HISSING (. p000c 14,2000 19,2500 a,00000
135 MISSING MISSING 0.00000 14,2000 13,5000 ,00000
13e MIQEIMG MISEING 0.00000 14,2000 19,7500 a.60000
137 MISSIN MIS5ING 0.00000 14,2000 20,0000 0.00000
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APPENDIX B

Phosphorus and Chlarophyll Data

(Variable names indicate parameter and 1984 sample date.)

Parameter Units

Latitude (LAT) minutes at 44°N
Longitude (LOM) minutes at 73°W
Total Phosphorus (TP) ppb
Chlorophyll-a {CHL) ppb
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ABSTAT 3.04 FILE: B:DIFFUS  REVH3D
COMMAND: FRINT DATA

MISSING URLUE TREATMENT: INCLUDE

USRIABLES:

CASE 1 LAT-6/27 2 LON-6/27 3 TP-6/27 4 LAT-7/13 S LIN-Z/13 6 TP-7/13 7 CHL-7/13
1 16.2000 19.2500 16.2000 16.5000 15.2500 17.0000 4.60000
2 16,2000 13,0000 18.0000 16.5000 13,0000 15,0000 5.00000
3 16.2000 18.7500 13.0000 16.5000 18.7500 15.0000 4.60090
4 16.2000 16,5000 18,0000 16,5000 18,5000 1€.0000 3,60000
5 16.2000 18.2500 16.000¢ 16.5000 18.2500 16.0000 4.20000
6 16.0000 19,2500 19.0000 16.5000 18,0000 16,0000 4.20000
7 16.0000 13.0000 21.0000 16.2000 18,2500 15,0000 4.80000
8 16,0000 18.7500 18.0000 16. 2600 18,5000 17,0000 4.40000
9 16,0000 18.5000 18.0000 16.2000 18.7500 17.0000 4.40000

10 16.0000 16,2500 18,0000 16. 2000 19,0000 17.0000 4.60000
1 16.0000 18.0000 18.000¢ 16.2000 13.2500 20.0000 7.00000
12 15.5000 13.2500 16.0000 16.0000 19,2300 22,0000 7.00000
13 5.8000 13.0000 18.0000 16,0000 19.0000 23.0000 4.40000
14 5.8000 16.7500 20,0000 16.0000 18,7500 19,0000 5.60000
15 5.8000 16.5000 12.0000 16.0000 18.5000 18.0000 5. 20000
16 15,8000 18,2500 17.0000 16.0000 18,2500 24,0000 7.00600
17 15.8000 18.0000 15.0000 16.0000 18.0000 24.0000 8.€0000
1 15,6000 17,7500 19,0000 1€.0000 7.5000 27.0000 2.00000
19 15.8000 17,5000 13.0000 16.0000 17,2500 25.0000 3.60000
20 15,5000 17,2500 16.0060 16. 0000 17,0000 27,0000 3.00000
21 15.8000 17.0000 19.0000 16.0000 16.7500 24,0000 9.00000
2z 15.6000 16.7500 22,0000 16,6000 16,5000 24,0000 7. A0060
23 15.8000 16.5000 19.0000 16.0000 16.2500 23.0000 6.40000
24 16,0000 17,5000 13.0000 15,8000 16. 5000 24,0000 B.20000
25 16.0000 17.2500 19.0000 15.8000 16.7500 27.0000 §.20000
2 1€, 0000 17,000 15,0000 15,5000 17.000¢ 27,0000 8, 20000
27 16.0000 16.7500 20.0040 15.2000 17.2500 23.0000 8.00000
2 16.0000 16,5000 16.004 15,8000 7.5000 25,0000 6. 20000
29 16.0000 16.2500 21.0000 15,5000 17,7500 24,0000 7.00000
30 1€.2000 17.2500 22,0000 15,8000 16.0000 25,0000 7.00000
31 16.2000 17.0000 19,0000 15.8000 18.2500 22.0000 6.40000
32 16.2000 16.7500 18.0000 15. 6000 2.5000 22,0000 5.60000
33 16.2000 16.5060 18.0000 15,8000 18.7500 21.0000 5.80000
3 16.1700 1€. 3000 21,0008 15,2000 19,000 24,0000 6. £0000
35 16.4000 17,2500 24.0000 15.8000 19.2500 18.0000 8.40000
36 16,3200 17,0000 13,0003 15. €000 19,3800 19,0000 8.60000
37 16.4000 16.7500 19.0000 15,5000 13.2500 27.0040 7.80000
36 5.6000 19,4300 14, 0000 15, €000 15,0000 22,0000 6.60000
33 15.£000 13,2500 14.0060 15,6000 1£.7500 18.0000 €.40000
30 15,6000 19,0000 15,0060 15, €000 8,500 26,0000 7.E0000
41 15,6000 18.7500 15.0000 15, €000 18.2500 20,0000 700300
4z 15,6000 15,5001 15,0000 13.£000 15,0000 22,0000 4.00000
43 5.6000 18,2500 5.0000 15, co0u 7.7500 21,0000 10,4004
44 §.€000 18,0000 15,0000 15,5000 17,5600 27,4400 10, 2000
45 5,600 17,7500 13,0000 15,8000 17,2506 21,0000 860000
4 LELETLD 17,5000 17,0040 15 ERRE il
' 13,8000 17.2500 15 ERITTY
dc 15,8000 17.0060 12 el
g 15.£000 16,7500 13,200 8.

5 13, €000 16,5000 15,4060 se.budu 5

) 15,6000 16. 2500 15,4000 24,0000 B.c00t
52 15,4000 19,5000 14,0040 15,5000 25,6000 11,4000
5: 15,4004 13,2500 15,0000 54000 26,0200 10 2000
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ABSTAT 3.04

COMMAND: PRINT DATA

[ASE

94

cc
o

26
57
a8
29
60
3]
62
63
b4
65
b
&7
63
69
70
71
72
73
74
75
76
77
78
73
80
81
g2
83
84
65
)
87
84
89
30
)
32
a3
949
33
%
97
94
34
100
161
162
103
104
105
106
107
168

UARIABLES:

1 LAT-6/27
15.4000
15.4000
15,4000
15.4000
15,4000
15.4000
15,4000
15.4000
15.4000
15,4000
19,2000
15,2000
15,2000
15.2000
15.2000
15,2000
15,2000
15,2000
15,2000
15,2000
15,2000
15,2000
15,2000
18,2000
15.1000
15,1000
15,1000
15.1000
15.1000
15,1000
15,1000
15,0000
15,0000
15,0000
15,0000
15.0000
15.0000
15,0000
15,0000
15,0000
15,0060
15.0000
15,0000
15,0000
15,0000
14,5000
14,5000
14, ay04
14.9000
14,5060
14,9200
14,5000
14,8000
14,8000
1

4,800

2 LON-

14.
18,
18.
18.
18.
17.
17,
17.
17,
16,
15,
1%,
19,
15,
18,
18,
18.
18,
17,
17,
17,
17.
17.
1k,
18
17.
17.
17,
17,
17.
le.
14,
13,
13,
19,
18,
18,
18.
18.
17.
17,
17,
17,

6/27
0epo
7300
3000
2500
6000
7500
3000
2300
0040
7500
7500
3000
2500
i
7300
000
2500
hydy
8009
/000
4000
2000
6000
9000

.0000

8000
6000
4000
2000
0oea
3000
7500
5000
2500
gooo
7500
5000
2300
odot
aood

Le00d

4000
1000
acol

1é, 2068

1z,
17,

17.00

O L Y
OO ny g

17,6300

s e
oL ol
ToOAEn
el e v

3 TF
14
15
14
15
14

15,
13,
14,

30

18,
13.

2

17.

16,

20

le.
18.
14,
14,
13

c
13

14

18.
34,
14,
15,
13,
15
14,

3l

30,
le.
19,

17

18.
13,
14.
lo.
15.
le.
15.
15.4
3.0000

\ -
13
a9

77

[

18,

-e/27
L0000
L0000
0000
L0000
0000
Qgao
0000
goao
.0e0n
geoo
0000
i
aroo
goag
L0000
(oo
goog
i
0000
Goao
N
000
(000
0ao0
0000
Geao

(GO
0000
L0Qoe
0ood
aea
aeoo
L0ge0
0000
ity
e
gadi
0ooo
]
HH

Aee
goog
Goan
Uy

6D

L aoy

aaoo .

4 LAT-

15,
15,

i
ot

15,
15
15,
15.
15,
15,
15,
15,
15,
15,
15,
15
15,
15,
15,
15,
15,
15,
15,
15,
13,
15.
15,
15.

c
a

15,

c

13,
15,
15.
15,
15,
15.
15,
15,
15,
15,

15,

[
e

15,
i3
15.
14,
14,
4.
14,
14,
14,
14,
14,
14,
14,

7/13
4000
4000
4000
4000

400U

4040
4000
4000
3000
000
3000
3000
3000
3000

.2000

2000
2000
2o
2000
2000
2000
206a
2000
2000
2000
ebbg
1000
1060
1000
1000
1000
1064
aaog
Uy
(004
oaaa
ooog
aoac
Goas
aoog
(4ad
aaug
qedd

REUGE

uol
2000
8900
Julid
3000
SU00
2000
2000
ghoe
2000
004

3 LIN-

17,
18,
18.
18.
18.
19,
13,
15,
14,
17.
17.
17,
17.
17,
17,
17,
17,
17
17.
18,
13
lg.

18,

[ T i S Ny vy S LY
SRR SRR UGN « P |

~ =

—
o~

[ e
~NOTE sy D

17

. 5000

7713
7500
agoo
2500
000
7500
0o0g
2500
5000
0000
goae
6000
4600
2000
(oo
0000
2000
4000
600
800G
0000

R

sooeo
7300

000
L2500
L5000
L 0000
7.3000
L6000
L4000
L2000
LGROO
¢.§000
L0aaa
7,1700
4000

ol 0

i
L0006
el
L5000
700
.00

ot

Y

UG
;L gaon
Foetbo
NI
7Lcuthd

Luog

Souutd
Ny
LA

LUl

& TF
26

LA o B DY

L DD L MY O LD o G o PO e

4
o) O LN oy L 0N SO o) oo O

(A% ]
Lo oo

o

(L)

24,

FILE: B:DIFFUS

-7/13
L0000
L0080
.0ooo0
L0000
L0000
000
L0000
L0006
L0000
L0090
.agoo
Lo
iy
L0000
L0000
Lego
L0000
Logo
L0000
L0000
L0000
Lqoag
000
L0600
L0g0a
L0000
.0000
.qoao
0000
L00g0
L0000
L00ag
L0000
LQoao

7.,0000

Lo

.0000

LGoad
g
UG
Nty
L4000
L0040
L0aeo

RUBIR

Uy

7 CHL-7/13
10,2000
9.00000
11,2000
9.80000
8.80000
9.60000
3.40000
9.40000
7.40000
10,4000
1z.0000
11,6000
8.20000
3.00000
9.€0000
11.0000
12,0000
11,8000
11.4000
11,4000
11.¢0000

.qoooa

.20000

Nyl

.80000

PR

o

OO BN T = v )

(X<
™
[
[
L
[=}

80000
L2egoo
80000
L20000
.20000
LBO000
L2000
.&aooo
8.80000
10,4000
§.20000
9.46000

80000
10,4000
10,4000
G.00000
e, 2000
40000
20000
Ndie
Soeo
et

enoon Lo WDl D

[~aNN e

1l oon O oen

IRETUITIY

Lo

©n

8e00t
LBLOLT
00000

L oy noon

REVE30
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ABSTAT 3.04

COMMAND: PRINT DATA

VARIABLES:

CASE 1 LAT-6/27 2 LIN-6/27
109 14.8000 18.0000
119 14,8000 17.8000
m 14.8000 17.6000
112 14.8000 17.4000
113 14.8000 17,2000
114 14,8000 17.0000
115 14,8000 16,9000
116 14,7000 17,8000
117 14,7000 17.6000
118 14.7000 17,4000
119 14.7000 7.2000
120 14,7000 17,0000
121 14,7000 16.3000
1e2 14,6000 19,7560
123 14,6000 159.5000
124 14,6000 13,2500
125 14,6000 13.0000
26 14.¢000 18,7500
127 14,6000 18.5000
128 14,6000 18,2500
129 14,6000 18.0000
130 14.6000 17,6000
131 14,6000 17,4060
132 14,6000 17,2000
133 14,6000 17.1500
134 14,5060 17.4060
135 14.5000 18.0000
136 14.4000 18.0000
137 14,3000 12,0000
138 14,3000 17.3000
133 14,4000 19.5000
140 14,4000 19,2500
141 14.4d00 13.0000
42 14.4000 18,7540
143 14.4000 18,5204
144 14,2000 13.5000
143 14,2000 19.2500
146 14,8000 19.0000
147 14,8000 19.2500
146 14,8600 15,5000
143 14,8000 15,7500
150 14,8400 16,7800
181 14.8100 16,5500
152 14.9060 16,4100
153 14,8400 16.0400
154 14,7700 15,9500
155 14,5700 le. 300D
18 14,3800 16, e50l
157 13,3400 le.5eul
155 13,5200 15,3100
199 13.1700 15,4300
160 M1SSING MIZZING
16l HISSING HISSIHG
162 MISSING HI1ZZHG
163 MIS5ING HIZZING

3 TP-6/27
31.0000
14,0000
14,0000
14,0000
15.0000
97,0000
13.0000
20.0000
19,0000
15,0000
50,0000
£8.0000
15,0000
15,0000
15,0000
22.0000
31.0000
34.0000
32,0000
16.0000
15,6400
20.0000
23,6000
23,0000
34,0000
3.0000
le.0000
5,000l
15,0000
30,0000
32,0000
40,6000
20,0000
27.06a0
40,0060
37.0000
15,0000
4.0600
S.0oon
14,0000
£3,0000
So. 0090
41,0000
ERUHIE
43,0000
as. 0000
a5,6000
135.000
111,000

MISSING

MISaIHE

Hizall

MIS51NG

4 LAT-7/13

14,
14,
14,
14,
14.
14,
14,
14,
14,
14.
14,
14,
14,
14,
14,
14,
14,
14,
14,
14,
14,
14
14,
14,
14,
14,

_an

8000
8009
BUOD
a00d
guoo
s000
8300
5000
ela0
a0G0
6000
£000
6000
6000
6000
4&04
3200
7000
2000
7000
7000

QGG

6000
gt
0o

aalie

L0300

L3300
v

VA0
8300
L3300
L5000
L4004
L4000
A0
4000
L4000
L4000
AL
L2000
20T
L2000

gt

9 LOH-7/13
17,8000
18,0000
18,2500
15,5000
18.7500
19.0000
19,2300
19,5000
19.5000
19,2500
19,0000
16,7560
18.5000
18,2500
13,0000
18,0000
17,9500
17.8000

7.6000
17.4000
7.2000
17,0500
17.2000
7.4000
17,6000
17,3600
16.8300
16,7000
16.3700
16,3700
5.9700

5.9700

15.9100

16,5500

16,4800

16,4600

15,3200

13,5000

13,7500

15,0600

13,2500

13,5000

13,7500

20,0000

20,0000

13,7500

13.5000

.
19,2800

FILE: B:DIFFUS

& TP-7/13

27,0080
23.0000
20.0000
7.0000
2.0000
2.0000
34.0000
36, G000
41.0000
35,0000
34.0000
3. 0000
25.0000
24,0000
24.0000
24,0000
27,0000
6.,0000
4.000¢
1.0600
3.0000
€.0000
2.0000
2,0000
7.0000
3.0000
1.0000
. 0000
3.0000
SSIMG
3.0000
104.000
63,0000
62,0000
57.0000
MISSING
05,0000
26,0000
24,0000
21,0000
21,0000
21,0000

M

20,0008 a

41,0600
38.0000
Z0,0000
3.0
24,00
g7
22,0000
aung

40600
25,0000
24,0000
25,0000

7

.20000

20000
8.00000
3.80000
9.80000
9.,40000
9,80000
9,80000
11.4000
10.4000
10.2000
4.40000
40000
40090

CHL-7/13
5
2
i

=J o

oo

~d =~

L2h0a0
20000
60000
20000
LB0000
40000
40000
.60000
80000
20000
60000
MISSING
HISSING
9,80000
MISSING
MISSING
HI351ING
5.20000
MISSING
HIS5ING
MISSING
MISSING
6.80000
8.60000
7.200gl
7.40000
7.40000
7.40000
S.4000
14,0000

cnoE oo U ooy O o~ S

|

L

GO0

Sodnaid
a0l
7.80000
7.oband
7.00003
§,20040
8

PEHGRT

REVE30



ABSTAT 3.04 FILE: B:DIFFUS  REWZ2
COMHND: PRINT DATA

MISSING VALUE TREATMENT: INCLUDE

VARIABLES:

CASE 9 LAT-7/26 10 LON-7/26 11 TP-7/26 12 (HL-7/26 13 LAT-6/8 14 LON-8/8 > TP-8/8 16 CHL-8/3
1 16,3000 19,2500 17,4600 4.47000 1e.5000 13,2300 10.0000 2.94000
Z 16,5000 13,0000 17,0000 4.47000 16,5000 19,0000 10,0000 2,54000
3 16.5000 18.7300 14,0000 4.47000 16,5000 18.7300 10,0000 1.34000
4 16,5000 18,5000 12,0004 4.31000 16,5000 18,3000 10,0000 1.54000
S 16,5000 18,2500 14.0000 3.593000 16.5000 18.2300 10.0000 1.74000
b le.Stoo 18,0000 13,6000 3.95000 16,5000 18,4000 11.4co 2.14000
7 16,2000 18.2500 1e.0000 4.47000 16,2000 18,2500 10.0000 2,34000
8 le.z000 18,5000 lo.0000 4. 75000 16,2000 16,5000 10,0000 1.34000
9 16.2000 18.730¢ 15,0400 4.47004 16,2000 15.7500 10,0400 2,14000

10 16,2000 13,0000 15,0000 4.47000 le.z0og 15,0000 10,0000 2, 54000
11 16.2000 13,2500 12.0000 4.31000 16,2000 13,2500 12,0000 2,94000
12 16,0000 15,2200 13.0000 4.31000 le.0000 19,2800 10,0000 2.74000
13 16.0000 19,0000 13.0000 4.47000 le. 0000 13.0000 10,0004 2,14000
14 16.0000 18,7500 16,0000 4.31a00 le.0Go0 8.7500 10,0004 2, 14000
135 16.0000 18.5000 le.0000 4.73004 16.0000 13,5000 10,0000 2,54000
e 15.9000 18,2560 le.0000 4.73000 15,3600 18.2500 11,0000 2.54000
17 16.0000 18.0000 25,0000 4.63000 16.0000 18.0000 12.0000 2.94000
18 1o.0000 17,5000 15,0000 4.31000 1e.0G00 17,5000 11,0040 2,54000
13 16,0000 17,2500 le. 0000 4.47000 16.0000 17,2300 13,0000 2.74000
20 le,0000 17,6000 19,0000 4.31a00 16,0000 17.0000 12,6000 &.,33000
21 16.0000 16.7300 7.0000 4.74000 16.0000 16.7500 2.0000 2.14000
22 le.0000 16.500¢ 15,0000 G, 27000 16,0000 16,3000 13,0000 2,14000
23 16.0000 lo. 2500 21.0000 3.11000 1o.0000 16.2500 28.0008 3.54000
24 13.6000 16,3000 31,0000 S, 43000 16,2000 le. 5000 14,0000 £.,34000
23 15.8000 16.730G0 8.0000 4.63000 16.2000 16.7500 2.0000 2.14000
26 15,8000 17.0000 27,0000 4.31000 16.2000 7.0000 14,6000 1.594000
a7 15.8000 17,2500 15,0000 4.47000 16,2000 7.2500 18.0000 2.14000
2t 15,8000 17,5000 19.0000 4.47000 16,3400 17,1700 20,0000 £.14000
29 15.8000 17.7500 15.0000 4.63000 lo.3c00 1e.9200 12,0000 2.14000
3 15,8000 18,0000 9. 0000 4,31000 16,3000 16,7500 12,0060 2.,34000
31 15,8000 16.2500 17,0000 4., 63000 15.8000 16,5000 14,0000 2,54000
32 a.,8000 16,5000 24,0000 3.e3000 15,8000 16.7500 13,0000 2.54000
33 15.3000 18,7500 11,0000 4.13000 15.8000 17.0000 53,0000 2.74000
KL 13,8000 19.0000 12,0000 4. 15000 15,8000 17,2500 12,0000 2,73000
33 153.8000 13.2500 11.0000 3.93000 15.8000 17.3000 13.0000 2.74000
3t 15.e000 19,4000 16,0000 3. 93000 13,8000 7.75040 1e.00t0 2,54000
37 15,6000 19,2300 11,0000 3.53000 15,8000 18.0030 12.4000 3.1400¢
38 o, 6000 19,6000 §.0000 395000 5,800 18,2800 15,0000 374000
39 15,6000 18,7300 11,0000 3.39000 15,8000 18.5000 11,6000 2,7400¢
40 15,6000 16,5000 13,0000 4.15000 15.8000 18,7500 10,0000 2,14000
41 15,6000 16.2300 3,000 4.47000 15,8000 19,0000 10.0000 2.14000
4z 18,6000 18,0000 22,0000 4. 63000 15,8000 19,2560 10,0000 2.34000
43 15,6004 17,7500 15,0040 4.79000 15,6000 1946043 12,0000 4.94000
44 15,6000 17,5000 S.000n 4.47000 a.6000 19,2500 11,0000 3,5400(
43 15.£000 17,2500 15.000g 4.47000 15,6000 18,3000 g 2. 51000
Sk 15.e000 17,6000 150000 4Lz 15,6000 FEN St Ll
47 1.elag le. 7500 14,0200 4. 72000 18 cugn 12,87 b 2. 34Ut
4 15.el0d le. 5000 de il 4.0 2000 15,600 N Lz wauu o0
43 15,8600 le.3000 e i 4.3160¢ 15,6020 16.000¢ 13,0000 £.3400u
L 15,4600 16,7500 15,4000 463000 15,000 7.7200 15,0000 339000
)| 15.4000 70000 L7050 d.cadil 15.e00d 1700060 14,0000 2.5400¢
8z . 4060 17,2500 19,00 4.c3000 KRG 17,2500 14,0000 2,400
33 15,4004 17,5680 4.0 4.cll0y 13,0400 17.0009 12,0000 2.54000






ABSTAT 3.04

COMMAND: PRINT DATA

VARIABLES:

[ASE 9 LAT-7/26 10 LIN-7/2¢
109 14.8600 16.8400
110 14,7800 16,5700
m 14.9200 16,4500
112 14,6000 18,2500
113 14.6000 16.9000
114 14.6000 18,7500
115 14,6000 15,0000
1le 14,6000 19,2300
117 14,6000 19,5000
118 14,4000 20,0000
119 14.4000 13,7300
120 14,4000 13,5000
121 14,4000 19,2500
122 14,4000 19,0000
123 14,4000 18.7300
124 14,4000 18,5000
125 14,2000 15.2500
126 14,2000 19,5000
127 14,2000 19,7300
128 14,2000 20,0000
123 16.2000 16,3000
130 16,2000 16,7500
131 16.2000 17,0000
132 16.2000 17,2500
133 16.3700 17.1300
134 16.4000 16.9300
135 16.3200 16.7400
136 HISSING MISSING

137 MISSING MISSING
13& HISSING HISSING
139 MISSING HISSING
140 MIS5ING HISSING
141 MISSING MISSING
14z HISSING MIGSING
143 MISSING MI5SING
144 MISZING MISSING
145 MISSING MI35ING
1de HISSING HISSING
147 MISSING MISSING
148 HISSING MISSING
145 MISSING MISSING
150 MISSING HISSING
151 MIS51HG HISSING
152 MISSING MISZING
153 HIS5ING MISSIHG
154 HISSING HIZ5IHG
1535 MISSING HISSING

1% MISEING MISS NG
157 HISAINS MISSING
18z HIZSING MIGEHHG
159 MISSING MISSING
L&l MISEING HIZSIG

lel HISSING MISSING
162 MISSING MISSING
163 HISSING Hlcalhio

11 TP-7/26 12 (HL-7/26

£0.0000
61,0000
51.0000
32.0000
30.000¢
25,0000
26.0000
14,0600
13.0000
14,0000
14.0000
14.0000
25.0000
35.0000
28.0000
26.0000
35.0000
14,0060
14.0000
13,0000
20,0000
19,0000
21.0000
17.0000
18.00060
21,0000
18.0000
MISETHG
MI535ING
MISEING
MISSIHG
MISSING
HI551NG
HIS5ING
MISSING
MISSING
MI55ING
HIGSING
HISSING
HISSING
MI551iG
HISEING
MI551HG
H!SCIHG

MI551
MISSIHG
H]L_I

231HG

anﬁ

HIb:H
HG
r

3.43000
>.3%000
9.27000
3.11000

.27000
2.E7000

27000

3
2
3.83000
3.e07000
3,83000
3.83000
3.82000
9.55000
7.51000
3.91000
S.51000
6.935000
383000
3.67000
3.63000
4,730600
4.47000
4,31000
4.15000
4.47000
4,e500(0
4, 47000
HI&!
M1
MI& ING
HISSING
MISSING
MISSING
MISSING
MISSING
MISSIHG
MIS5ING
MICSING
HMIS5ING
MISSING
MISSING
MIZEING
MISSING
HIGSING
MISSING
MISSIHG
MI551NG
MISSING
HMISEDIG
HEESING
MI35ING
HISZIHG
MIS3IHG
HIZSTNG
MIZ34a

13 LAT-8/8
14,5500
14,3300
14,3100
14,6100
14,0300
13.6700
13,3509
14,2800
14,8400
14.9100
14,6000
14,6000
14,6000
14,8060
14.56000
14.cl00
14,4000
14.4000
14,4000
14,4000
14.4000
14,4000
14,4000
14,2000
14,2000
14,2000
14,2000

HISSING
HISSING
MISSING
MISSIHG
MISSING
HISSING
MISSING
MISSING
MISSING
MISSING
MISSING
MISSING
H]SS]NG

1153IMG
HIS&ING
MISSING
MISSING
MISSING
HISSING
MISSING
HIS3IHG
HMISSING
MISSIHG

I-h‘
MISSING
H]::Ihb

FILE: B:DIFFUS

14 LIN-8/8
18.0200
17.8400
18.0500
16,8800
16.6500
16.1000
15.9900
16.8200
15,5600
1e.4400
18,2500
18,5000
18,7500
18,0000
19,2500
18,5000
20,0000
19,7500
13,5000
1" :.J[m
13,0000
18,7500
18,5000
19,2500
13.5000
19,7500
20,0000
MISSING
MISSING
MISSING
MISSING
MISSING
MISSING
MISSING
MISSING
MISSING
MISSING
MISSING
MISSING
HISSING
MISSING
MISSING

MISSING
MISSING
MISSING
MISSING
MISSIMG
MISSIHG
MIs= -
HISSIHG
MISSING
MISSING
MISSIHG
MISSING
MISSING

15 TP-&/8
12,0000
16.000¢
17.0000
88.0000
113.600
13,0000
106.009
6&. Q000
63.0000
09,0000
13.0000
13,0000
11,6000

3,0000
11.000¢
12.0000
11.0000
1z.0000
12,0000
43,0000
10.0000
12,0000
14.0000
11.0000
12.0000
12,0000
11.0000

HISSING

| \SING

HISSING

MISSING

MISSING

MISSING

HISSING

MISSING

MISSING

MISSING

HISSING

MISSING

MISSING

MISSING

MISSING

MISSING

HISSING

MISSING

HISSING

HIERTg

BIOT

[P 1M

HISEING

MISSING

MISSING

MISSING

HISSING

HISSING

REVE32

16 CHL-8/8
2.,74000
2.54000
2.54000
14.5400
16.1400
17.7400
13.7400
12.5400
10.5400
.74000
3.14000
2.74000
2.3400(
2.954000

2,74000
HISSING
HISSING
HISSING
MISSING
MISSING
MISSING
HISSING
HISSING
MISSING
MISSING
MISSING
MISSING
MISSING
MISSING
HISSING
MISSIMG
MISSING
MISSING
MISSING
MISSING
i IS HHE
MESSING
MISSING
MISSING
HISSING
MISSING
MISSING
HISSING



ABSTAT 3.04

COMMAND: PRINT DATA

MISSING VALUE TREATMENT: INCLUDE

VARTABLES:
CASE
1 16.5000
2 16,5000
3 16.5000
4 16.5000
5 16.5000
6 16,5000
7 16,2000
g8 16,2000
9 16.2000
10 16,2000
1 1e.2000
1z 16,0000
13 16.0000
14 1€.0000
15 16.0000
16 16,0500
17 15,9300
18 16,0000
15 1e.1600
20 16,0000
el 16,0900
22 156.0000
23 16.0000
24 16.2000
23 16.2000
26 16.2000
27 1e.2000
28 16,3000
29 16.3000
30 16,3000
31 15.8000
ae SLBOGO
33 15,8300
34 5.8000
5 15,8300
36 15,8000
37 15.8000
38 S.8000
39 5.8000
44 15,8000
41 15,8000
4z S.8000
43 15, €000
44 5.6000
45 15,6000
4r, 15,6000
47 19 eni
4& 15,6000
45 15,0000
=0 15,6000
3 15,6000
3z 15,0600
33 15,6000

19.
18,
18.
18,
18.
18.
18.
18.
18.
19
13.
19.
13,
18,
18,
18.
18.
17.
17,
17,
16,
le.
16.

17 LAT-8/17 18 LIN-8/17

2500
4000
7500
3000
2100
0000
2500
000
7500

RUCHY

2500
2500
0000
7500
3000
3200
2200
S000
2000
goao
7500
2000
2500

le.ciot

16.
17.
17,
17.
17.
16.
16,
18,
17.
17,
17.
17.
18,
18,
18.
1%,
13,
19,
13.
13,
13,
18,

15,500
L2200
5.0000
7ol
ERNIHY

L2500

[ =yl
iy

7100
aooa
2500
2560
0000
7500
000
7500
o0au
2300
S0od
7500
0000
2500
009
pastik
06oc
2560
4000
2500
0000

.....

Bl

13 TP~

10,
L0000
10.
L0000
10,
L0000
1.
10,

10

10

1

817 20 CRL-8.17 21 LAT-8/27

0000

gooo0

0000

0000
fooo

9.00000
g.0aco0

1z,
11,

foog
(nna

9.00000
9.00000

11,
0o
14,
12,
12.
Ngan
L0000
L0000
L0000
L0000
L0000
L0000
L0000
g
L0ooo
L0000
.uooo
L (0o
6.0000
0000
. 0000
L0000
LGooe
2.0000
L0000
140,
0.0000
Lo
L0000
oo
Leaoo

10

—
[ I N

™ =
~J

Lhn Y oen LN o B oo, M-

b b s R e -

—
o+ N

b= s b b b
(=T SR PR S o I [ e R s

0000
0000
{aao
0oog

juoe

G
L0000
RHHIT
S
ERia

O
RUHOY

o
o r

=

rn &£

LRt JIx B fu B b B Ch B e £ In R o R

LR BornoCn

L3 T A B SR R S £ N

[ B s

rn

I SV G T G T 4o R SRR ST L ~ I & |

La Gl

cn LN

oy

-

.54000
L 20000
.54000
10000
0000
LB2000
10000
LB2000
24000
L 26000
82000
94000
26000
54000
.8z000
L2600
.26000
L 82000
94000
L 3R000
38000
0660
.54000
.82000
.Eo000
L ZR000
.60000
L S4000
82000
L2600
82000
22000
340400
Loc 000
22000
M)
L6600
10000
34000
L4000
L 26000
L e
66000
70000
. 98004

.....

L IELE0

LI

ool
Lecddd
Lcec il

200

16.5000
16,5000
16.5000
16.5000
16.5000
16,5006
16.2000
16,2000
16.2000
16.2000
1g.2000
15,9600
16.0000
16.0000
16.0000
16.0000
16.0000
16.00G0
16.0000
16,0000
16.0000
16,0000
16.0000
16,2000
16.2000
16.2000
16.2000
16,3700
16,3700
16,3100
15.8000
15,8000
15.8000
15,8000
15.8000
15,5000
15,8000
15,6000
15.8000
15,8000
15,8000
15,8006
15.6000
15,6000
15,6000
15,6000
15,0000
156, e0d
15,6000
15,000
15,8000
15.e00d
15, eull

FILE: B:DIFFUS

22 LIN-8/27
19,2500
14,0000
18.7500
18,5000
18,2500
18.0000
18,2500
18.5000
18.7500
15.0000
19,2500
15,2500
15,0000
18,7500
18,5000
18,2500
18,0000

7.5000
17.2500
17,0000
16.7300
16,5000
16.2900
16,5000
16.7500
17.G000
17.2500
17,1300
16.9200
16.7300
16.5000
16.750¢0
17.G000

7.2500

7.5000
17,7500
18.00800
16,2500
18.5000
18,7500
15,0000
19,2500
19,4000
19,2800

13,4040

18,750

16,5,

L&, 2500

18.0000

17,7500

17.5000

17,2500

17,0000

23 TP-8/27
10.0000
300006
12.0000
13,0000
13.0009
16,0000
13.0000
14.0000
14,0000
13,0000
3.00000
11,6000
13.0000
14,0000
14,0000
13,0000
16.0000
13,0000
14.000¢
14,0000
12,0000
11.0600
16.0000
12.0000
14,0000
14,0000
12,0000

a.0000
13.0000
14,0000
15,0000
18,0000
15,0000

7.0000
16.0000
17,0000
23.0000
17.0000
16.0000
17.0000
15.0000
13,0600
12.0000
13.0000
*E 006
LUl

S aa6d
16,0000
14,0000
20,0000
24,0000

3.0000

REVE34

24 CHL-8/27
7.31939
6.79000
8.91000
10,5000
9.44000
14.7400
9.44000
16.5000
12,0900
10,5000
4.14000
7.84433
11.0300
9.9€935
9.44000
14,7406
13.1300
€.,26000
9.44000
16,5600
8.91000

79000

.78000

.79000

.79000

.84959

31939

L2600

26000

. 73000

8.3300(@

13.1300

13.6800

11,4300

11.0300

12,6200

21,6300

11,5600

10.3000

14,7400

12.0800

&, 33000

g.38000

8. 38000

10,5000

10,80

1.5y

& 3ty

13,1540

9.44000

23,2200

24,8100

9.44000

oy SN N Y oy O oy

oy O

e s gy



ABSTAT 3.04

COMMtiD: PRINT DAaTA

(ASE 17 LAT-8/17 18 LIN-8/17

VARTABLES:

54 15.6000
o5 15,6000
36 13.6000
57 15,4000
58 15.4000
%9 15.4000
60 15.4000
3 15,4000
62 15.4000
63 15.4000
64 15.4000
65 15,4000
£b 15,4000
67 15,4000
65 15.4000
69 15.2000
70 15,2000
Al 15,2000
72 15,2000
73 15,2000
74 15,2400
75 15.2000
76 15.2000
77 15,2000
78 15.2000
74 15,2000
80 15.2000
81 15,0000
g2 15.0000
g2 15,0000
04 15,0000
85 15.0000
8¢ 15.0009
&7 15.0000
g8 15,0000
] 15,0000
90 15.0000
N 15.0000
2 15.0000
43 15.0000
94 14.8000
495 14,8000
96 14.5000
97 14,8000
93 14,8000
59 14,5000
1010 14,2000
i 1AL EG
16z 1 }
103 £, 5000
104 14,8000
105 14,5000
106 14,8444
167 14,6000
108 4,000

l6.
le.
16,
1k,
17,
17,
17,
17.
18.
18,
18.
18.
13,
15,
13,
15,
13,
13,
18,
18,
18,
18.
17.
17.
17,
17,
17.
le.
17.
17.
17.
17.
17.
18.
18.
18,
18.
13.
13,
13,
13.
13.
19.
13,
18.

15,

il

7500
000
3000
7300
4000
2500
5000
7500
0000
2500
5000
7500
0000
2500
5000
000
2500
0000
7a0u
=000
2800
000g
8000
6000
4000
2000
0004
goim
0ata
3300
4000
6000
3000
00ao
2500
o000
7500
{aoa
2500
000
s400
2500
aaog
FE0D
Sood

ERIUE

RITG
R

72000
0000

T

19 TR-8s17
16.0000
15,0000
13.0000
15,0000
15,0000
17.0000
15.0000
14,0000
15,0000
13.000¢
10.0060
16.0000
5.00000
10,0000
10.0000
11.0000
10.0000
12,0000
10,0000
10,0000
15,0000
17,0000
16.0000
15,0000
14,0000
15,0000
14,0000
19,0000
19,0000
20,0000
16.0000
18,6000
1€.0000
16.0000
14,0000

0000
9,00000
9,00000
3,00000
3.00000

Lgeco

10,0000

(N}

11,6000
12,0000
13,0000
16,8000
17,006
le, B0
le 0000
le. 0000
24,0060
4200303
22, G063

20 (HL-8/17

6.

4

n oL

GO oLy L oL L) G B b B B U cn Oy O

LA B, B N SN

rn

rn ocn

[ e SUNN ' R SN O I &N

wn

B S S A |
..M i .r_~

on oo

n

N &£ Ch ¢n N

ooy Oy

[, R SR S P SO %)

22000
LB2000
.26000
Leel00
34000
22000
22000
66000
. 33000
.8e000
26000
26000
26000
L 70000
L92000
. 70000
,93000
LBE000
93000
93000
54000
Lee(00
L 35000

LER000
L SAG00
24000
Le200d
22000
LEGen
L2a0in
16209
LBZ000
L93000
L2el(0
53000
L2e000
L 70000
L 704900
LSRG
L 25000
L2ello
10000

v

FILE: B:DIFFUS

2 LAT-8727 22 LIN-8/27

15.
15,
15,
15,
15
15,
15,
15,
15,
15,
13,
15,
15,
13,
15,
15,
15,
15,
15.
13,
15,
15,
13,
15,
15.
15,
13
15,
15,
15,
15,
13,
15,
15,
15,
15,
15.
15.
15,
15,
14,
14,
14,
14,
14,
14,
14,
14,
4.
14,
14,
14,
14,
14,
14,

6000
8000
6000
3000

4000

4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
Z000
2000
2000
2400
2000
2000
2000
2000
2000
2000
2000

L2000

guoa
0009
Y
(000
(oag
0000
que
i
agao
0000
Q000
0u0e
(g
8000
e
gaoc
a(oo
800t
&ag
gooa
slac
8ol
20al
8000
sG00
el
B0
g 400

16,7500
16,5000
16.3000
16.7500
17.0000
17.2500
17,5000
17.7500
18,0000
18,2500
18,5000
18,7500
19,0000
19,2500
19,5000
19,5000
13,2500
13,0000
18,7500
18,5000
18.2500
18,0000
17.8000
17.6000
17.4000
17,2000
17.000¢0
16.8400
17.0000
17,1600
17.4000
17.6000
17.8000
18,0000
18.2500
18.5000
18.7500
19,0000
19,2500
19.5000
19,5000
19.2500
13,0000
18,7300
18.5000
18,2500
18,0600
17,84
17,6000
17, 4Gu
17,2000
17.1600
17.2740
17,4000
17.6000

23 TP-8/27

15,0000
15.0000
15,0000
13.4000
16.0000
17.0000
14,0000
15,0000
16.0000
14,0000
15,0000
14,0000
14.0000
14,0000
11.8000
14.0000
15.0000
14,0000
14,0000
+.0000
14,0000
15.0000
15,0000
17.0000
14,0000
14,0000
18.0000
22.0000
18.0000
15.0000
15,0000
15,0000
15.0000
16.0000
16.0000
16.000¢
14,0000
15.0000
13.0000
12.0000
15.0000
12.0000
14.0000
20,0000
21,0000
18,0000
2.0000
=
13.0uu
18,0000
15.0000
44,0060
20,0000
30,0000
17,0000

REV#34

24 CHL-8/27
11.5600
7.31999
10.5000
9.44000
15.8000
20.0400
10.5000
12.6200
14.2100
13.1500
13.1500
12,6200
14.2100
12,6200
9.90999
12,0900
12,6200
12,0906
13,0800
14,2100
11,5600
12,0900
13.1590
15.27200
11.3600
12,0500
17.9200
14,2100
15,2700
17,9200
15,8000

5.5000
15.8000
17.3900
17,3900
20,5700
14,2100
16. 8600
14,7400
11.¢300
15,2700
12,6200
13.0800
15,2700
14,5100
16.&E00
11,5600
14,7400
17,9000
12,5200
15.8000
20,0400
13.6800
17,9200
1e.8600



ABSTAT 3.04

COMAND: PRINT DATA

CASE 17 LAT-6/17 18 LIN-8/17

VARTABLES:
109 14,5500
110 14,3400
111 14.3700
11z 14,6300
113 14.0400
114 13,6500
113 13.3500
e 14,8600
117 14,8400
118 14,3200
118 14,0000
120 14,6000
121 14,6000
12¢ 14,6000
123 14.6000
124 14,¢000
125 14,4000
12e 14,4000
127 14,4000
123 14,4000
123 14,4040
130 14.400¢
131 14,2000
13z 14,2000
133 14,2000
134 14,2000
135 14,4000
13e MISSING
137 MISSING
13 MISSING
135 MISSING
140 MISSING
141 HISSING
142 MISSING
143 MISSING
144 MISSING
143 MISSING
14e MISSING
147 HISSING
143 MISEING
149 HISSING
150 MISSING
151 HISSING
152 MIZSING
153 HIZSING
15 MIZSING
155 MISsING
156 HISTING
57 Pizzlhd
158 Mlssiho
159 MISSING
1eh HISSING
16l HISSING
lez MISSING
163 MISSING

18.0500
17,8100
18.0400
16,9300
16,0600
16,0300
10,0000
16,8800
16.35000
16,4400
18.2500
18,5000
18,7300
19,0600
19,2500
19,5000
19.9700
13,5000
19,2500
19,0006
16.7500
18,5006
13,2500
19,5000
19,7500
20,0000
19,7500
MISSING
MISSING
MISSING
MISSING
MISSING
MISSING
MISSING
MISSING
MISEING
MISSING
MISSING
MISSING
MIZSING
MISSING
MISEING
HIZ51NE
MISZIRG
MIS5 NG
HISE1HG
MIESING
HISSING
MISSING
MIZZING
MISSIHG

MISZING

19 TP-3/17
18.0000
15,0000
13.0000
70,0000
139.000
128,000
143.000
ga.60o0
g7.o000
gg.0000
15.0000
1300060
13.0000
10.0000
1¢.0000
5.00000
14,0000
4,0060600
9.00000
12,0000
14.0000
1e.0000
13,0000
5.00000
9.00000
11,0000
9.00000

MISEING
MISSING
HMISSING
MISSING
HISEING
MIS5ING
HIS5ING
MISSING
HISSING
MISSING
HISSING
HISS5ING
MISEING
MISSING
MISSING
MISEING

HICLING

ool
HISSING
HIZSIN

Mislic
HISENE
MISZING
HISSING

MISSING

20 CHL-8/17

9. 94000
3. 358000
9.94000
11,5460
22,1800
24,9200
29.2e00

2.3800
9.30000
5.8el0q

3
4.
4
3

LBehad
L 26008
L7000
L70000
LHSA00

3

4

3

3

4.34000
§.82000
4.,2e000
3.70000
2,70000
4. 28000
3.70000
I
I
|
I

MISSING
MIS3ING
MIZZING
MISSING
HIZEING
MISSING
HISSING
HMISSING
MISEING
MISSING
HISSING
MISSING
HIZSINS
HISSING
NMISSING

&l LRT-8727
14,3800
14,2300
14,3400
14,6400
14,1200
13,8700
13,4300
14,8900
14,8300
14.5e00
14,6000
14,6000
14,6000
14,0000
14,0000
14,6000
14,6000
14,4000
14.4000
14,4000
14,4000
14,4000
14.4000
14.4000
14,2000
14,2000
14.2000
14,2000

MISSING
MISSING
HISSING
MISSING
HIS5ING
HISSING
MISSING
HISSING
MISSING
HISSING
MISSING
HIZSING
HISSING
MISSING
MISSING
MISSING
MISSING
HISSING
HISSING
MIGSING
mizallily
HISSING

=

LoD IS I e
<
y O

PRSI 4 ]

DU 3 i B ¥ 0

g

MG
SSING

MISSHIG

r

- e~ —

22 LN

18.
18.
17,
le.¢
e,
le.

FILE: B:DIFFUS

-8/27
0e00

lo.05

16.9
1.0
le.
18,
18,
18.
13,
13,
15,
13.

A
£U
4

19,
13,
19,
13,
18.
18,
13,
19,
13,

2

7500
gooa
2340
2000
7500
L0000

2EN1
A Y

=000
2500
iidy
7500
5000
2S00
000
7500
L0000

MISSIMNG
HISSING
HISSING
HISSING
MISSING
MISSING
HISSING
MISEING
MISSING
HISSING
MISSING
MISSING
HISSING
MISSING
HISSING
MISSING

MISSING

HISSING

Mi3

IR

HESEING
MISSIHG
» MISSIHG
HISEING

23 TP-8/27
14,0000
12.0000
10,0000
43.0000
52.0000
2.0
o7.0000
40,0000
45,0600
43,0000
13.0000
13,6000
10.0000
12,0000
14,0000
12,0000
5.00000
13,0000
11.0000
12,0000
15,0000
12,0006
18.0000
13,0000
12,0000
11,0000
12.0000
11.0000

MISSING
HISSING
MISSING
MISSING
MISSING
MISSING
| 3SING
MISSING
MISSING
HISSING
HISSING
HISSTHG
MISSING
MISSING
MISSING
HISSING
HIS5IHG
MISSING
HISSTHG
Hilzalive
HISaIHS
MISaInG
MESEING

MISZING

REVEZ4

24 CHL-8/27
13,6800
13.1500
11,0300
23,8700
31,7000
41,7700
34,3500
14,2100
13.6500
14,2100
9.96999
11,5600
11.5e00
14.7400
12,6200
11,0300
9.96939
9.44000
17,3500
le.cell
15.8000
15,2700
17,9200
13,1500
15.8000
13,1500
12.6200
12,0500

MISSING
MISSING
MISSIMG
MISSING
MISSING
MISSING
MISSING
MISSING
HISSING
HISSING
MISSING
MISSING
MISSING
MISSING
MISSING
HISSING
MISSIHG
MISSING
HIESIHG

BEES

H1aShG
MISSING
MIS5He
MISSING
HISSENG
HIESING
MIS3ING

—— e
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ABSTAT 3.04 FILE: B:DIFFUS  REW3S
COMAND: PRINT DATA

MISSING VALUE TREATMENT: INCLUDE

VARIABLES:

CASE 25 LAT-9/7 26 LON-9/7 27 TP-97 26 CHL-97 23 LAT-9413 30 LON-9/13 31 TP-9/13
1 16.5000 19.2500 11,0000 9.77000 16.5000 13.2500 13.0000
2 16.5000 13,0000 11,0000 9.77000 16,5600 19,0000 13,0000
3 16.5000 18.7500 12,0000 11,3300 16.5000 18.7500 12.0000
4 16.5000 16.5060 10,0000 9,77060 16.5000 18.5000 12,0000
5 16.5000 18.2000 10.0000 9.77000 16.5000 18.2500 12.0000
6 16.5000 18,0060 11,0000 821000 16.5000 18,0000 12,4000
? 16,2000 18.2500 11,0000 8.98999 16.2000 18.2500 12.0000
8 16. 2000 16.500( 13,0000 10,5500 16.2000 16.5000 12.0000
9 16.2000 18.7500 11.0000 8.93999 16.2000 18,7500 12.0000

10 16.2000 19.0060 11.0000 9. 38000 16.2000 15.2500 13,0000
11 16.2000 13,2500 12.0000 3.98939 16.0000 19,2500 14.0000
12 16.000( 19.2500 11,6000 8.95953 16.0000 18.7500 12.0000
13 16,0000 19,0000 11.0000 10.1600 16.0000 18.5000 12.0000
14 16.000( 16,7560 11,0600 10.1600 16.0000 18,2500 13.0000
15 16.0000 18.5000 11,0000 8.98939 16.0000 18.0000 14.0000
16 15.5600 18, 2500 14,0000 12,5000 16.0000 17.5000 14,0000
17 16.0000 16.0000 14,0000 14,4500 16.0000 17,2500 14.0000
16 16.6000 17,5000 12,0060 7.05339 16.0000 17.0000 14,0000
13 16.0000 17,2000 12.0000 8.21000 16.0000 16.7500 17,0000
20 16.0600 17.0000 12,0000 8.21000 16,0000 16.5000 5.0000
21 16.0000 16.7500 19,0000 £.26000 16.0000 16.7500 20,0000
7] 16.0060 16.5000 14,6000 7.43000 16,2000 16,5000 12,0000
23 16.0000 16,2500 23.0000 15.2300 16.2000 16.7500 12.0000
24 16.2000 16.5000 12,6000 6. 26000 16,2000 17,0000 13,0000
25 16.2000 16,7508 11.000¢ 5. 87000 16.2000 17.2500 14.0000
2 16. 2000 17,0000 11,0000 . 67000 16. 3500 17,1500 15.0000
27 16.2000 17,2500 10,6000 6.65000 16.3900 16.9800 14,0000
28 16. 3000 17,2500 11,0660 5.67000 16,2500 16.7300 14.0000
79 16.3700 17.030¢ 11.0000 5.87000 15.6000 16.5000 13.0000
30 16,3000 16,7300 12.0000 5. 87000 15.6000 16.7500 14,0000
3 15.8000 16.5000 15.0000 §.93593 15.8000 17.0000 14.0000
3z 15,8000 16.7500 12,0600 7.43000 15.6000 17,2500 14,0000
33 5.2000 17,0900 14,8000 8.21000 15.8000 17.5000 14.0000
3 5. 8000 17,2500 12.0000 895939 15,5000 17.7500 14.0000
35 15.8000 17.5000 12.0000 8.98999 15.8000 18.0000 14.0000
3 15,5000 17,7500 11,0000 #,95939 15.8000 18,2500 12,0000
37 5.3008 18.0000 11.0000 8.93959 15.8000 18.5000 12,0000
38 5.5000 18,2500 16,0000 8.95933 15.8000 18,7500 13.0000
39 5.8000 18.5000 10,0000 §.21004 15.8000 19.0000 14.0000
40 15,5060 18,7560 11,0000 8.21000 15. 6000 13,4000 14,0000
41 5.8000 19,0000 11.0400 9,7700 15.6000 19.0000 14,0000
42 15,8000 19.2500 10,000 .77 15,6000 18,7500 13,0600
43 5. €000 19,4000 11.0000 8,98 15,6000 18.5060 14,0000
44 15,6000 13, 2500 12.0000 8,959 15, 6000 16,2500 14,0000
45 5.€000 19,0000 11,0000 3.77000 15.€000 18,7010
1 15,4000 18,7000 11,600 £.21000 15, 6000 TR
Eh P 18.5000 9.00000 7.43040 15,6000 25,000
46 15, €400 15,2500 10,0000 T AR000 15, €000 14,6600
43 5.6000 180000 10,0060 g, 21000 15,5000 5,000
50 5. €000 17.7500 10,0000 7.43000 15,6000 16,7500 14,0000
51 5.€000 17.5000 11.0000 7.43000 15,6000 16,5000 13.0000
52 15,6000 17,2500 12,0000 8. 21600 15, €000 16, 2900 21,6006
53 15, €000 17,0000 12,8000 7.43000 15,4500 16.7500 16.0000

_89_‘(\




ABSTAT 3.04

COMMAND: PRINT DATA

CASE

rn ocn rn
n B

o oen o Lnoon
O oo ) M

oo hh o
In L) RO

n

-

dom N s ) O T O O
T PR AW S = Vo Bl v a BENU R - 5

o -
n

i

NE N NN
O O ~J

gl

VARIABLES:
25 LAT-9/7

13,
15,
15,
13,
15,
13.
15,
15
13,
15,
15,
15,
15.
15,
15,
13.
15,

c

o

15,
15,
15,
15
15,
13.
15,
15,
13,
15,
13,
15,
15,
15,

15

[

W

15.

13

6000
e000
£000
4000
4000
4000
4000
4000
4000
4000
4000
4000
43¢0
4000
4000
2000
2000
2000
2000
20040
2000
2000
2000
2000
2000
2000
2000
0000
0000
gooo
gogn
6000

L0000
1§,
15,

fa
000
(aea
oouo

gy
15,
13,
14,
14,
14,
14,
14,
14.
14.

0aoo
eo0o
BGOG
]
8000
&000
g00o
aito
700

flfl '

14,2007

14,8
14,

14

cullis

Sdba

B0
14,
14,
14,
14,

S0
€00
=000
00

26 LON-9/7

16,
le,

16

17,
17,

17,

17

7500
3000

. 3000
g,

7000
0000
2500
5000

L7500
18,

finng

&, @

13.
18.
15,
19,
159.
19,
18.2

13

17

17,
16,

17,
17,
17.
17,
17.
18.
18.
1&.
18.
13,
19.
13,
13,
13,
13,
15,
18.
14,
18,
17,

<
I

17

17

3000
7500
aead
2300
3000
a000
300

3.06000
18.7

§.5000
18.
i&.
17.
17,

300

2500
0o0o
8004
&000

L4000
17,

2000
0000
8300
0000
1500
4000
£000
8000
aoaa
2500
000
7300
ooog
2500
NI
2000
good
75
hag
2500
agoo
apuo

o000
17,
17,
17,
17,

4000
2000
0o
200y

L4000
17.

R

27 TF-3/7
13.0000
14,0000
1,000
14,0000
11.0000
11,0600
9.00000
10,0000
3 uoﬂ@n
9.00000
10,0000
12.0000
13,0000
1a.0000
14,6000
13,0000
11.0000
9.00000
&, 00000
11,0060
10,0000
9.{0000
10,0000
3.00000

10,4000
11.0000
14,0000
13,0000
14,0000
8.00000
10,0060
8.00000

LGooo

Loeoot

1a.6000

3.00000
2.,0000

13.0000

12,0000

2.0000

12,0000

10,0000

10,0000

10.000¢

11.0000

3.00000

10,0000

1ﬂ OUUU

lxlco

19.UDJU
1e.00u0

40,0000
10 naga

-90~

{

28 CHL-9/7
7. 43000
p.eo000

43000

?.03999
7.43000
7.82000
6.65000
9.77000
10,5500
8.21000
11,3300
10,5500
8.21000
870100
05000
43000
L8700
09000
L03600
L70000
iy
03000
42000
L9000
L5000
70000
L 70000
.0gu00
LBP000
L3000
L2ellig
09000
QcUUU

N Ll oen L

cn on

N U g ooy LN~ N e I

\1(_!1 oy Ch

[

[N Vs

L770eo
. 21080

[=n B v ul
ro
[
[=
[
=

.....

oo
o

|:‘ T
Loy
':

.4*U0b
RHI0C
. 31000
192000
2004
L2000
L3L0GT
2000
77000
g, dU

LI Ly £ oon

(R IR N

15,13
3.094¢

FILE: B:DIFFUS

£9 LAT-9/13 30 LON-9/13

15.4000
15,4000
15,4000
15,4000
15.4000
15,4000
15.4000
15,4000
15.4000
15,4000
15 4000

152000
15,2000

3.2000
15.2000
13,2000
15,2000
15,2000
15,2000
15,2060
13,2000
15,2000
3.2000
15,0000
15.0000
13,6000
15.0000
15,0000
15,0000
15,0000
153.0000
15.0000
15.0000

S.0000
15.0000

&, 0000
14.8000
14,8000
14.8000
14,8000
14,8000
14,5000
14.8000
14,8000
14.8000
14,5000
14,8000
14,8000
14.e600
14, e000
14,6000
14,0100
14,4100
14,3400
14,0200

17
17

13,
18,
18.
18.
149,
13,

15,
1%,
13.2
19,
18.
18,
18,
L0000
17,
17,
17.
000
17,
le.
17,
17,

18

17

17

19
19,
18.

18,
L2500
(00
st
,6000
A0
L2000

o

3=

.0000
L2300
17.
17.

S000
7500
0000
LL‘O[I
S000
7500
0000
2500
5000
soge
=00
(000
7500
s000
2500

5go0
6000
4000

0000
azaq
0000
1500

4000
17.
17.
18.
18.
18,
18.
19.
13,
13,
19,
st

(3
8000
4000
Z500
5000
7500
aeoa
2500
S000
3000
0000
7500
5000

GG

G
L0
L8200
La10g

a1 TP-
15,
.toag

14

15,
15.
15,
13,
14,
14,
14,
14,
14,

c

T

14,
14,
15,
14,
14,
13,
16,
15
15,
15,
17,
24,
0000
14,
13,
14,
14,
15
15,
ICR
14,
14,
14,
16,
14,
14,

20

9/13
gogo

0000
(oo
0ood
{000
0000
{000
0000
il
{000
6ogo
0000
0000
0000
(600
0ooc
0000
0000
foao
0000
qaog
0000
0600

iy
0000
aaoo
0000
(ooo
0000
Jaie
000d
e
0000
¢o0a
0000
poog

HISSING

14,
14,
14,
14,
16,
15,
14,
NIRRT

Vo

agoo
0000
oo
0ooe
(T
G000
(pog

Loty
Q00D

Qoo
GO

FEVE

at
(]
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ABSTAT 3.04 ' FILE: B:DIFFUS  REWSS

COMAND: PRINT DATA

VARIABLES:

CASE 23 LAT-9/7  Ze LON-9/7 27 TP-9/7 28 CHL-9/7 29 LAT-9/13 30 LON-9/13 31 TP-9/13
109 14,5000 18.0500 11.0800 4,70000 14.8200 16.6600 54,0000
110 14,3400 17.8100 13,0000 3.09000 14,8300 16.3000 57.0000
m 14,3400 18.0700 14,0000 7.43000 14.6800 17,0200 48.0000
112 14,6300 16,9300 50,0000 15.1300 14,1900 16,7000 50.0000
113 13.9800 16.6000 55.0000 22,2300 13.6700 16.0200 66.0000
114 13,800 16,3200 £1.0000 23,7600 13.3800 16.0700 60.0000
115 13.3500 15,8300 £3.0000 24,2000 14.6000 18.2500 12.0000
11e 14,6500 16,7300 47.0000 &.98534 14,6000 18.5000 14,0000
117 14,8400 16.5000 43.0000 8.60000 14.6000 18.. .00 14,0000
113 14,9200 16,4460 43.0000 8.9549459 14,6000 19.0000 14.0000
114 14,6000 18.2500 13.0000 7.43000 14.6000 19.2500 14,0000
120 14,6000 18,5600 12,0000 5. 87000 14,6000 13,5000 13.0000
121 14,6000 18,7500 15.0000 9.77000 14,4000 20,0000 13.0000
122 14,6000 13,6000 14,0000 11,3300 14,4000 19,7500 14,0000
123 14,6000 19,2340 16.0000 17.9eld 14,4000 15,3000 13.0000
124 14,6000 15,5000 14,0000 17,5700 14,4000 19,2500 13.0000
125 14,4000 20,0000 14.0000 14,0000 14,4000 19.0000 14.0000
lZe 14,4000 19,7500 15,0000 18,7400 14,4000 16.7500 14,0000
127 14,4000 18,5000 To.0000 13.1300 14,4000 18.5000 14.0000
125 14.4000 15,2300 1€.0000 17,5700 14,2000 19,2500 21.0000
123 14,4000 19,0000 12,0000 10.1e00 14,2000 19,5000 14,0000
130 14,4000 18,7300 12,0000 7.43000 14,2000 13,7500 13.0009
131 14,4000 18,5050 13,0000 7.03353 14,2000 20,0000 14.0000
132 14,2000 13,2500 lo.0000 13,3500 HISSING MISSING HISSING

133 14.2000 19,5000 15,0000 13,2300 HIS3ING HISSING MISSING

134 14,2000 19,7500 15.6000 15,1300 HISSING HISSING MISSING

135 14,2000 20.000¢ 10,0000 21.4700 HISSING MISSING HISSING

136 MISSING MISSING MISEING MISSING HISSING MISSING HIS5ING

137 MISSING MISSING HISSING MISSING HISSING MISSING MISSING
132 MISSING HISEING MISSING MISSING MIS5IMG HISSING HISSING
133 HIZSING HISSING HISSING HISSING HIESING 1IS5ING MISSING
140 MISSING HISSING MISSING MISSIHG HIS5ING MISSING MISSING

141 HISSING MISSING HISSING MISSING HISSING MISSING MISSING
142 MISEING HISSING HISSING HISSING HIZ2ING HISSING HISSING
143 HISSING MIESING MISSING MISSING HMESSING MISSING MISSING
144 MISSING MISSING HISSING MISSING HISSING MISSING MISSING
145 MISSING HISSIMG MISSING MISSING MIS5ING MISSING MISSING

146 MIS3ING MISEING MISEING HISSING HISSING MISSING MISSING
147 HISSING HISSIHG MIGSING HISSING MISSING MISSING MISSING
148 MISSING HIGSIHG MISSING MISEING HISSING MISSING MISSING
149 MISSING MISSING HI::IHu HISSING MISSING MISSING MISSING
150 MISSING MISSIHG HISSH MISSING MISSING MISSING HISSING

131 HISSING HISSING HI;:ING HISSIMG HISSING MISSING HISSING
15z MISSING HIZEING HISRING MISSING MIGSING MIGSING HISSING
153 MISSING MISEING MI3sING HISSING HISSIHG HISSING HISSING

184 HISSING MISSING HIZEING MISEING HISSING HIbS'Hb MISSING
185 MISSING MISSING HIZSIHE HISSING MISSING ' : VLI
Wi MISSING MISSING MIZaiih MISSING HMIZEING Alezing
i MInSIHG MIS5ING MISSHG HIZSING MESEING MISSING
1538 HISSIHG MIGSING HIZEING HISEING MISEING HIZSING

MIS5G MISSING MISS IS MISaING HISSING MISSING MISSING
Led HISSING MISSING HIZSIHG MISSING MISSING HISSING MISEING

MISSING HISSING MISSING AlSsING HISEIMG MIZSING HISSING
¥ HISEING HISEING HISSING MIGEING . MISETNG MISSING MISSING
HISEING MISSING MISSING, | MIS:aIHg HISSIHG MISEIMG HISSING

|



ABSTAT 3.04

COMHAND: PRINT DATA

MISSING UALUE TREATHENT: INCLUDE

UARTABLES:

CASE 1 LAT-9/1%
1 16.5000
2 16.5000
3 16,5000
4 16.5000
9 16.5000
b 16.5000
7 16.2000
8 16,2000
93 16,2000
10 16,2000
11 16,2000
1z 16.0000
13 16.0000
14 16.0000
15 16.0000
1o le, 0000
17 16.0000
1& 16.0000
19 16.0000
20 16,0000
él 16.0000
e 10,0000
23 16,0000
24 16,2000
S 16,2000
26 16.2000
27 16.2000
23 le, 3500
29 16.4000
30 16,3100
31 15,8000
3z 15,8000
33 5.8000
34 15,8000
35 15.8000
36 15,3000
37 15,8000
28 15,8000
39 15.8000
40 15,8000
41 15,8000
4z 15,8000
43 15,6000
44 15,6000
] 15,6000
ar 15, €000
4 15,0004
o 15, l00
49 15.€060
=0 S.el00
5 15.¢000
oz S.€000
] 3.0000

2 LIN-9/13
19.2500
19.0000
18.7500
18,5000
18.2500
18.0000
18.2500
18,5000
18.7500
14,0000
19.2500
19.2500
19.0000
18.7500
18.5000
18,2500
18.0000
17.5000
17.2500
17,0060
16.7500
16,5000
16.2500
16.5060
16,7500
17.0000
17.2500
17.1700
16.9500
16,7300
16.3000
16,7300
17.0000
17,2500
17.5000
17,7540
18,0000
18,2500
13,5000
16,7500
19,0000
18,2500
19,4000
19,2800
13,0000
18,7500
15,5000

a0 s ¥
18,2500

3 TR-

A s i s Ak o St e o e e e

4419

7.00000

10

22
2L

000
18.
13,
13.
14,
13.
25,0000

.Qo0o

0000
0aog
0000
{1600
gooo

5.00000
8.00000
&.00000

1

el

21
21
2l

19,
15,
18,
13,
14,
13,
15,
14,
14.
16.
15,
15.
1.
19.
16.
z3.
L0060
L0000

2l
20

e

L0000

o 3

e

g3,
18,
20,

12

L0000

0000

.qeoo
.0000
,0000

(g0
0aoo
ekl
(ooo
aoao
goon
4000
a0oe
(oag
0000
ageo
0003
0o0a
0000
aaog
0000

(oo

gaoo
oQu
u@on
0000

B.0GQGd

10,
0G0

15

guut

RUUHI!
9,000
GO0

Luliay
LAG00
RUnae

agne

.97

& LAT-9/27

12.0000
12,0060
12.0000
12.3300
12.3300
12,3300
12,6600
12,6600
13.0000
13,0000
13.0000
13.3300
13.3300
13.3300
13.4800
13,4200
13,6600
13,6800
13.6600
13,6600
13,8600
14,0000
14,0000
14,0000
14,0000
14,3300
14.3306
14,3300
14,3300
14.3300
14,6600
14,0600
14,6600
14,8600
14,6600
14,8600
14,6600
14,6600
15.0000
18,0000
15,0000
S.0000
13.0000
18,0000
15, GDDU
1:

5._MUU
15.0e00
S.EE00
‘ 15,6600

22.0000
22,5000
22,0000
21,5000
20.7000
Z1.u000
21.5000
21,5000
21,0000
20,5060
20.0000
19,7600
19.6000
20, 000
20,5000
Z1.0000
21,5000
z1.0000
q0 5000
19.JUUD
15,0000
13,5000
20,0000
20,5000
21.0000
20.4000
20,0000
19,5000
19,0000
18,5000
17.8300
17.5000
17.0000
17.0000
17,5000
18.0000
18,5000
19,0086
19,5000
20,4000
19.5000

S.UJUJ
17,5000
16.3000

7.0600
17,2000

8 Tk~
18.

16
18
16
17

20

1

&0

1

&l
20,

37

21

[

FILE: B:DIFFUSL

9/27
0oco
0000

.0000

L0000

.0000
17.
15,
14,
18.
1z,
13.
13.
12,
15,

aaoo
0000
0000
0060
ooco
0ogo
Q]
0000
0eoo

0000
.
8.
13,
13.
12,
1v.
13,
13.
L0000
16.

aaoo
0000
i
pooo
0060
0000
aoog
gooa

000

Qoo
13.
10,
12.
13,
12,
13,

0000
aago
0600
0Qoa
oy
(o0

.0000
15,
14,

gooa
0000

G000

0000

Joada
17.
20,

0000
Qoo

.0000
14,
lb.
16,
3,000

i
0goo
(e

......

000
s Gond
.aoeg

9 CHL-9/2

11.7100
MISSING
11.7100
11,0500
10.0600
10,7200
10.0600
9.40000
10.7200
8.0&000
§.08000
7.42000
7.75000
5,73000
8.74000
2.7000
12,0400
7.42000
6.10000
8.08000
9.40000
7.08000
7.09000
8. 43000
7.75000
10,7200
6.76000
6.10000
6.76000
75000
75000
.75000
.7a000
7000
9.40000
13,3500
12,7000
§.41000
8.74000
MISSING
7.75000
.ltUUU
42000
L1000
L2000
A
74000
]
.43000
0.7z00
43000
A
lﬂuUu

~J

~dJ

My Y~y

~J o

n

n oo

l'hrr\ ﬁ”-»—-r.'.ﬁ (SRR~

REVE10




ABSTAT 3.04

COMND: PRINT DaTa

CASE

34
cc

Je
7
58
39
60
3

I}

{57
63
64
63
£6
67
68
(]
70

-

[, S TR KV

I N R e e S B |

~1
[ B SO IS T SR S = N < IR = BN o o

-J

O WO D WO o OO 00 L0 oD 00 o OO o 0D

[N~}

(N RN =}

[Na)
D M~y O CH L ) Pa = S D O

ey

10g
16

103
104
10s
1lc
147

102

VARTAELES:

1 LAT-

15,
13,
15,
15
13.
15,
13,
15,
13,
15,
15,
15,
15,

c

o

13.
15,

c

15,
15,
15,
15,
13,
15,
18
15,
15,
15,
15
15,
15,
15,
13
15,
15,
13,
13,
15,
15
15,
13,
14,
14,
14,
14,
14,
14,
14,
14,
‘1.
14,
14,
14,
14,
14,

13,

3/19
e000
e0ao
£000
4400
4000
4000
4000
4000
4000
4000
4000
4000
4000

L0060

4000
2000
2U60
2000
2660
£Gao
2000
2000
2000

L2000

2000
2000
2000
Gooo
0020
{000
0000

0o

0000
0aao
00po
oooa
0000
aago
0000
G000
gooe
gaoo
8000
2000
aag
2000
2000
2000
2009
=000
aoed
eaco
2500
7300

P

oLt

2 LO-

16,
16,
le.
le.
17,
17,
17,
17.
18,

o
W

18,
18.
19,
15,
19,
19,
19,
15,
18,
1€,
18,
18,
17,
17,
17,
17.
17,
le.
17,
17.
17,
17.
17.
1€,
18.
18,
18.
19,
18.
1g,
15,
19.
13,
18,
18.
18,
13,
17.
17.
1
17,
17,
le.
1€.
le.

3/19
7960
2000
2800
7500
gooo
2500
5000

S00
4000
£300
5000
7500
4000
2500
2000
000
2500
aooe
7500
&g
2500
gooa
80og
6000
4000
2000
eoog
gedo
poag
1500
4000
eG00
gooe
@oan
2500
a00u
7500
oeao
2500
000
5000
2500
pgoc
6500
S000
Z2o00
ooou
e
e000

200

2u0d
food
Rt
5200
8109

3TF
17
16
17

[ L S I O S I
[ SR < W T oI SR & O

[V Sy
[0 B P N '}

b
™

23,

e

'

LL

2l

0,

18

S3

3.
_93. -

-3/19
.0000

000

L0000
18,
L0000

oo

L0000

.0000

000

0000

Lgooa

0000
5. (000

L000c
L0000
L0060
G000
0oog
0oop
L0000
0000
Loee
Looa
L0000
L0ooe

.oaoo

(000

.aoog

.0po

L0000

eao

0o
2 (000
BRI

0000

L0000

Rk

L0000

L0000

0o
L0080
o0

.ooao

0aog
000
Laa

50000
7.e00d
.00

R
MU

RO
aogo

& LAT-9/27
15,6600
56600
15.6600
15,6600
16.0000
16.0000
16.0000
16,0000
16.0000
16,3300
16.3300
16.3300
16.3300
16.3300
16.6600
16.6600
16.6600
16,6600
16.6600
16,6600
17.0000
17,0000
17.0000
17.0000
17,0008
17,0060
17.0000
17,3300
17.3300
17.3300
17.3300
17.3300
17,3300
17,3200
17.6600

17,6556

17, ealil
17, €6l
17,600
1&g, 0000
18.0000
18,0000
18.0000
16,0000
MISSING
HISSING
HISSING
MISEING
HMIS5it:
HISSING
HISEING
HIGSING
MISSIHG
MIZSING
MIS3ING

7 LON-9/27
13.0000
15,5000
13.0000
19,3400
19.0000
18.2000
17.5000
17,0000
16,5000
18,5000
15.0000
15,5000
20,0000
20,3000
20,5000
20,0000
13,5000
19,6000
18,5000
18.0000
17,5000
18,0000
18.5000
19,0000
19,5000
20,0000
20,5000
2n.sooe0
20,0000
19,5000
19,0000
18,5000
18.0000
17,5000
13,5000
18,0000
19,5000
20,6000
20.5000
20,5000
20,0000
14,5000
13,6000
18,5000

HISSING
HISSING
HISSIHG
MISSING

FILE: B:DIFFUSI

& TP-4/2
20,0000
17.00a0
10,0000
10,0000
10.0000
1e.0000
20,0000
18.Go00
14,0000
10,4000
11,0000
g.00000
8.00000
10.0000
10.0000
16,6000
12.0000
12,0000
12,0000
12,0040
13.0000
12,0000
12,0000
10,0000
12.0000
10.0000
10.0000
10,0000
16,0000
11,0060
12.0000
14,0000
14,0000
15,0000
13.0040
11.0000
11,0000
11,0000
11,0000
12.0000
10,0000
11,0000
14,0000
13,0000

MISSING

HIESING

NEESING

AR

[

[ Sy

[ T A B SRR Ao T S N T i

oo

LS U och B

9 CHL-9727
§.41000
7.09000

78000

L5000

. 78000

44000

74000

(9000

78000

L2000

78000

L4el00

.46000

45000

. 78000

.45000

.44000

44000

12000

45000

12000

45000

45300

L 78000

45000

72000

.43000

45000

.43000

12000

.78000

78000

.78000

, 44000

.44000

L 78000

.78000

76000

78000

11060

11000

L 78000

.77000

4,78000

MISSING

HIS5ING

HISSING

DS

ticzlte

MISSIHG

MISSING

HISEIHG

MISSIMNG

HISSING

HIS3{HG

L, T N S S PO LS FE T ~ R SRS ~SEE YT o o B T SO T -

[, T R SN " U U N i N ST SO SN S - N SN

n L oo IaopoOn

ol o An
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