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MANAGEMENT PERSPECTIVE

Due to the Water Quality Laboratory centralization, the
time between sample collection and éample analysis is longer thaﬁ
before. It is therefore essential that the sample preservation
techniques currently in use be thoroughly evaluated ;nd modified
where required, if‘the data generated by ﬁhe consolidated laboratory
are to be reliable. |

The second phase of the preservation studies is described
in this report, dealing with 11 pgrameters of nutrients -and
residues. Eighteen regional,f spiked and synthetic Qaters were
investigated over a four month period. It was found that total
nitrégen, dissolved organic carbon apd residge were stable atV4°C
‘and that total P was stable when preserved in 0.3% HySO4. The study
also confirmed that for labile parameters the commonly practiced
preservation procedure of sample storage at 4°C is inadequate and

that samples should be analysed as soon as possible.
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RESUME D'ORIENTATION

. En raison de la centralisation du Laboratoire national de la qualité
des eaux, les intervalles entre le préldvement des gchantillons et leur
analyse sont maintenant plus longs qu'avant. I1 est donc essentiel de faire
une &valuation approfondie des techniques de conservation des échantillons
utilisées a 1'heure actuelle et de les modifier s'il y a lieu, pouf que les
données produites par le laboratoire centralisé soient fiables;

Dans ce rapport, on décrit la deuxi2me phase de 1'&tude sur la
conservation qui porte sur 1] param2tres de nutriants et résidus. Au cours
d'une périodé de quafre mois, on a analysé 18 &chantillons d'eau dopés et
synthétiques de la région. On a découvert que 1'azote total, le carbone
organique dissous et les résidus restaieﬁt stables 3 4 °C et qu'il en allait
de méme pour le P total lorsqu'on le conservait dans une solution de HZQOA
2 0,3 p. 100. L'Eétude permet Egalement de cpnfirmer que la méthode répandue
de conservation des &chantillons 2 4 °C est inadéquate lorsque les paramitres

sont instables et que les &chantillons devraient &tre analysés dés que

possible.
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ABSTRACT

The ceritralization of WQB laboratories has involved longer
time periods between sémple collection and sample analysis. It is
therefore essential that the Sample‘ preservation technigues
currently in use be thdrOUghly evaluated and modified where
required, if the data generated by the National Water Quality
Laboratory are to be reliable.

This report describes the preservation study of 11!
nutrients and residues. Eighteen regional, spiked and synthetic
waters were investigated over a four month period. It‘was found
that total nitrogen, dissolved organic carbon and residué were
stable when stored in plastic¢ containers in the dark at 4°C and that
total P was stable when preserved in 0.3% H350,: For TKN, ammonia,
NO3 & NOj and organic nitrogen, samples should be analysed as soon
as possible. A definite conclusion.could not be made on PON, POC

and ash due to high data imprecision.



SOMMAIRE

En raison de la centralisation des laboratoires de la DQE, les
intervalles entre le prélévement des &chantillons et leur analyse sont
maintenant plus longs. Par conséquent, il est essentiel de faire une
gévaluation approfondie des techniques de conservation des €chantillons
utilisées 3 1'heure actuelle et de les modifier s'il y a lieu, pour que les
données prodﬁites par le Laboratoire national de la qualité des eaux soient
fiables.

Ce rapport décrit une &tude sur la conservation de 11 nutriants et
résidus. Pendant une période de quatre mois; on a analysé 18 &chantillons
d'eau dopés et synthétiques dans la :égion. On a découvert que l'azote total,

le carbone organique dissous et les résidus restaient stables lorsqu'ils

 gtaient entrepos8s 2 1'obscurité dans des contenants de plastique 2 4 °C, et

qu'il en allait de méme pour le P total lorsqu'on le conservait dans une
solution de H,S0, 2 0,3 p. 100. On devrait trds bientdt procéder 2

1'analyse de l'azote total (méthode de Kjeldahl), de l}ammoniaque, du NOj3 et

NO» et de 1l'azote organique. On ne peut tirer de conclusion définitive sur

1'état de 1'azote organique en particules, du carbone organique en particules
q

et des cendres car les donnfes sont trés imprécises.



INTRODUCTION

Centralization of the Water. Quality Branch's analytical‘
laboratories has resultéd in samples having to be sent from the
various regions of Canada to the national laboratory in Burlington.
To ensure sample integrity during transit, NWRI yas requested to
undertake an evaluation of preservatidn procedures for all
parameters routinely measured. 'Thesé' parameters include trace
metals, major ions, nutrients, physical parametérs'and the whole
spectrum of organic constituents.

The study of samﬁle preservation techniques involved
several phases. The first phase evaluated preservation procedures
for 12 major ions and 4 physical parameters in 16 different regional
waters across Canada’.‘ This report describes the second‘phaSe of
the preservation studies; namely, the evaluation of preservation
procedures for nutrients and residue - TKN, ammonia, organic
nitrogen, NO; & NO,, total nitrogen, particulate organic nitrogen,
dissolved organic carbon, particulate organic carbon, total P,
residue and ash.

The procedure normally used to preéerve these parameters
(except total P) is storage of samples .in the dark at 4°C. The
procedure for total P involves the use of 0.3% H,S0,. HoweverL
there arevinsufficient data toidemohstrate that these preservation

procedures are effeétive for long-term stability (more than 2-3



weeks) in a variety of water matrices, particularly waters from the
various geographic regions of Canada. |
After reviewing numerous data sets, including inter-
laboratory data from previous Q.C. studies and a brief literature
survey?~2¢, we grouped the major ions, nutrients and physical
parametersiinto three groups as follows:
Group 1 ~ those parameters for.which there was enough or -nearly
enough supporting data to provide some evidence'.of

sample stability at 4°C.

Group II - those parameters for which there was some data
indicating sample stability at 4°C.
Group III - those parameters for which there was little or no data

or which were known to be unstable at 4°C.
Table 1 1lists the three groups of pérameters. | The
miscellaneous paraméters (Group 1III1) are being examined by a

research section.

EXPERIMENTAL

Study Design and Sample Preparation

In this study, we investigated the stability of Group II
parameters in 18 different waters including natural waters from each

region plus some spiked and synthetic waters (Table 2). Each water

~ was well - homogenized by <closed circuit mixing” before being

transferred into test bottles. ' These bottlesvwefe then grouped into



batch "O", 2, 5, 9, 12 and 15, corresponding to the scheduled
monitoring periods of week'"O", 2, 15. All the nutrient test
samples were stored at 4°C and the P eamples at room temperature.

The total storage time was chosen to be 15 weeks which we
believed would amply cover the‘time between sample colleetion and
data generation. The initial starting time, timel"O" was defined as
the time when all the waters were subsampled into test bottles. The
monitoring of sample stability started right after subsampling.

As the regional weters did not arrive at ;he same time,
and somé arrived late, the true‘time "0" could not be established.
‘Before the analysis could begin, about 2-3 weeks had already elapsed
because of the time taken for sample shipping and for synchronizing
the week "0" analyses. To establish the true time "0", that is the
moment the samples are collected in the field, would have required
analysis in the field and frequent monitoring of the samples until
received in the laboratory. Resource limitations prevented us froﬁ
doing this. Ve were however able to carry out a "true time zero"

preservation study for 28 parameters using Hamilton Harbor water as

the model water??.
Containers

Glass containers of 100 mL size and polyethylene
'EOntainers of size 250 ML, 500 ML, 50 L, 100 L and larger ones were
Chromerge cleaqed,-rinsed and soaked  in deionized distilled water

for at least one week before use?®.
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Analysis

The analysis was performed by the WQNL in Burlington
augmented by some in-house analyses. Six replicate analyses of each
parameper were carried out per water and monitoring period. The
mean and standard devigtions for each paramgter were then
calcula;ed. Some suspect observations were determined to be
outliers (by Grubbs procedureﬁ” or by past experience) and
therefore were not included in the calculations. All raw data are

presented in the Appendix (Tables Al to A7).

Criteria_fqg»Stability

The following was the working ¢riteria.

For a particular parameter in all the waters studied, if
65% of thé data waé randbmly within 10% of the week "0" ﬁean values,
the parameter was considered stable.
Some remarks on the criteria are necessary:
(a) For exceptionally good data; 95% 6: mbfe were within 5% of week
" "0" means.
(b) For . data ~ with a few pronounced and _ uncharacteristic
fluctuétions, 90% of the total data within the 10% limit was

‘accepted as an indication of stability.-



(c) For very 1low levels, .the 10% 1limit was, in general, too
restrictive; a limit of 20% was more realistic.

(d) If there was a general trend (decrease or increase) - i.e., not
a random fluctuaﬁion -- thg 10% limit was considered to be a

significant indication of instability.
RESULTS AND DISCUSSION

Before this study was initiated, many U.S. aﬁd' Canadian
analytiéal method manuals and some pertinent scientific literature
were revie&ed. | The review confirmed the knowledge ghat the
following parameters; namely, NOy & NO,, NH,, TKN and organic
nitrogen are stable for a very short time only and several
manuals®:€+9,!°% recommended water Samples be .analysed‘ as soon
as possible. Our results f;r these parameters (TKN, NH,, organic .
nitrogen, and NO, & NO;) confirmed these recommendafions.
Furthermore, .a recent ";ime zerof preservation study®? showed that
TKN, NH, and NC,& NO, are stable for two and a half weeks only.

Table 3 and Figure ! ’summarize the NO, & NO, data. The
calculations indicate that 11% of the NO,&NO, data are outside the
10% limit. A closer examination of the tabulated results reveals
that these 11% of data are ali greater than the week "0" mean values
and that five waters (pos. 6; 12, 11, 10 and 9) show an increasing =~
tfend' (Fig. 1).. This suggests, by virtue of remark d of thé

criteria, that NOy, & NO, increases with time. This trend was also



observed after 2-1/2 weeks of 4°C storage starting from the "true
time zero"®?. Of further interest, it is noteworthy that Morse et
al.? found the storage at 2°C in the dafk more preferable than the
complex techniques of freezing and chemical additives for
preservation of NO,, NO,, ammonia, orthoéhosphate and total
phosphorus.

Sample sﬁability was observed for total nitrogen, dissolved

.organic carbon and total phosphate. Table 4 suhmarizes the data for

total nitrogen. Except for some large variations between monitoring
periods, particularly in water no. 13 (the concentration of which iS
too low for reliable analyses), the data indicate little change
throughout (Fig. 2). Ninety-five percent of the data are within the
criteria limit, hence stability is inferfed.

Table 5 summarizes the dissolved orgafiic carbon (DOC)
data. As there are many waters with very low DOC concentrations,
some high data imprecision is expected. For example, the data set
for water no. 13 which had the lowest DOC level of 0.2 ppm for week
"0" value, had a standard deviation of 0.24 ppm. Also the weék "o
value for water no. 12 was uncharacteristically low (Figr 3). 1In
spiﬁe of this, 92% of the data were within the 10% 1limit, which
implies stability (remark b‘of criteria). The stability of DOC was
also reported in the "time zero" study®?.

iny five waters were tested for total"P because the

adequécy of the preservative 0.3% H,S0, in glass bottles has been

"widely accepted. Table 6 summarizes total P data, which are also



~

plotted in Fig. 4. The week "2" values are all lower than the rest,
causing fairly pronounced fluctuations in particular for the very
lecw and very high levels (P, and P, waters). The three middle
levels show very little change with time. Overall, the data
confirms the-effeetiVeness of preserving with Q.BZ H,S0,.

Although all the water samples were analyzed for residue
(nonfilterable, d?ied to constant weight at 105°C), the results for
very low residee contents (below 0.002 g/200 ml) were expected,to be
imprecise and are included only for reference. It is those data
containing >0.002 g/200 ml; that is at or above detection limit,
that were used for interpretation of sample stability. The residue
data on thbse samples with contents > 0.002 g/200 ml show that 96%
of the data are within the 10% 1limit described earlier, hence
stabilitf is inferred (Table 7, Fig. 5). However, for particulate
organic nitrogen (PON), particulate organic carbon (POC) .and ash
("fixed nonfiltetable residue™ from 550°C furnace), a definite
cenclusion_could not be drawn due to high data imprecision (Tables

Al-A6).
CONCLUSIONS AND RECOMMENDATIONS

"The refrigeration of water samples at 4°C was effective in

preserviig total nitrogen, dissolved organic carbon, and residue.

Alsoc the preservative 0.3% H;SO‘ was effective for total phosphate.

The p:esent'study confirms previous literature findings that for



TKN, ammonia, and NO, & NO,, samples should be analyzed as soon as

possible,preferably within two weeks and a half from collection

time.
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Table 1. Parameters Grouping

Grouo 111

Parameter Group 1 Group 11
Number
1 Ca NH1 BOD
2 Mg Organic N DO
3 Nz TKN coD
NO3 & NO,
4 K Total N CN
5 "Hardness Particulate Org. N 1
6 S0, Particulate Org. C -~ Acidity
7 (o} N Total P Phosphorus Dissolved
8 NO3 + NOj D. Organic Carbon |Phosphorus Inorganic
9 $i07 " Residue Phosphorus Ortho
10 F (Barringer) Ash Chlorophyll
11 Alkalinity (DIC) Br
12 |- B (Barringer)
13 pH
14 Spec. Conductance
15 Turbidity
16 Colour




.

Table 2. The 18 waters used in the preservation study on mutrients
and residue '

No. » Water Origin and Name Region and Type
1 Pebbleloggitch . o Atlantic, natural
2 Mercy River
3 "St. Lambért . Quebe¢, natural
4 Red Deer ‘ Western, natural
5 Qu'Appelle River
6 Frager Riﬁer Pacific;’néfﬁtél
7 Sumas River
8 . Hémiltoﬂ HArbour Ontario, nét;}ai>:
9 Waters Mixture

10 RM-ANI-2 (ANI-12*%DL) Spiked

11 RM-ANI-3 (ANI-LOW-MED)

12 RM-ANI-5 (ANI-MED-HI)

13 | CRM=92 (SAMPLE C) - Synthetic

14 Lake Huron, Pb'(Ptesetved with 0.3% Spiked

H,S0,)

15 P, (preserved with 0.3% H,S0, )

16 P, (preserved with 0.3% H,S0,) Natural

17 P, (preserved with 0.3% H,S0,)

18 P, (preserved with 0.3% H,S0,)




» 3, Summary of HO3& NO,-N (ppm) Monitoring
Waters Storage Time, Week
0 2 5 9 12 15
Pebbleloggitch  .019+.003 .016£.005 .021+.004 .022+.0046 .021+.004 .016%.005
Mercy River <, 01 <.01 <.0l .0132.004 <.01 <.010M
St. Lambert 2612.012 .2682.009 .2825.005 .2972.003 .296s.005 .259%.032
Red Deer .160+.007 .168+4.005 .171:+.007 .187+.006 .179+.004 .066%.012
Qu'Appelle 3.3524.033 3.247+.062 3.370+.096 3.368+.034 3.308s+.133 3.410+,.083
River A
II 6 Fraser River 2.510%.048 2.558+.026 2.612+,079 2.612+.052 2.5774+.169 2.742+.039
7 Sumas River .013+¢.001 .015+.002 ,014+.001 .020+.003 ,015+,002 .015+.003
Hamilton Harbour3.253¢.023 3.188.072 3.3832.074 3.3583.033 3.3352.078 3.4072.072
9 Waters Mixture .273:.011 .287t.oo3v .291%.004 .296;.003 <.289+,00R .313+.012
M-ANI-2 .386+.016 .407+,003 .413+.007 .4204.005 .413+.012 .450+.018
ANI=12*D.L.)
RM-ANI-3 .9374.035 .998+.010 1,002+.015 1.005+.012 .996+.025 1.062+.019
(ANI-LOW-MED) »
12 RM-ANI-5 1.757+.064 1.807+.021 1.853+.010 1.815+.023 1,812¢,049 2.083s,022
(ANI-MED-HI)
13 CRM-2 .031£.003 .027+.004 .033+.001 .03h+.003 032,004 .032+.003

(Sample C)




e 4 Summary of Total Ritrogen (ppm) Monitoring
No. Waters Sgo;;ée Time, Week
i 0 ) 5 9 12 15
lj-febbleloggitch' .390.016 .39%.004 .356.012 .4172.042 .393s.026 .3804.027
I 2 Mercy River L2532.024  .237%.014 .2672.028 .2892.000 .269+.017 .252+.014
3 St. Lambert T478:.019 .4R6%.015 .4Bls.019 .538+.009 5012, 028 466,034
l4 Red Deer .532£.028 .571%.029 .4845.016 .6035.013 .5652.025 .s_oag.oalo,
I 5 ﬂQ't_JH"Appelle. " 4.3215.146 4.2532.066 4.247%.156 4.287¢.085 4.215¢. 112 4,353,097
River »
6 Fraser River  3.210%.074 3.245¢.025 3.2022.136 3.3632.161 3.304%.075 3.4492.036
! 7 Sumas River .182+.011 0.225¢.101 .1862.018 .1762.059 . 183,040 . 145%.042
! 8 Hamilton 3.87913.032 3.808:.068 3.856+.088 3.906+.080 3.8272.081 3.954%. 048
Harbour : '
io Waters Mixture  .333¢.032 .316s.000 .378s.112 _402£.009 .39s.012 .398+.036
M-ANI-2 5.7865.238 5.736+.226 5.4582.103 5.850s. 128 5,506,552 5.828%. 547
| (ANI-12%D,L.) : '
I11 RM-ANI-3 1.3742.033 1.4402.020 1.358%.019 1.4322.065 1.39R2.035 1,490+, 025
(ANI-LOW-MED) ' ‘
rxz RM-ANI-5 2.6302.093 2.7052.039 2.630s.026 2,604,101 26711063 . R714.104
* (ANI-MED-HI) |
i13 CRM-2 0432005 .027+.004 .095%.066 .00%s.032 .045s.014 .059+.008

(Sample C)

N N . illlﬂ [ ﬂllT



T s Summary of DOC (ppm) Monitoring
hl. Watez; Storége Time, Weeki
l 0 2 5 9 12 15
1 Pebbie- , ‘
lloggitch 10.875+.050 10.917+,194 10.8R32.256 10.533+.121 10.620+.110 10.45+.243
9 Mercy River  7.925:.096  7.80%.179 7.8332.196 7.750+.164 7.867+.186 7.6832.117
I' St. Lambert 2.900+.000 2.683:.160 2.883:.147 3.277+.286 3.160+.313 3.1832.223
4 Red Deer 7.050s.173  3.80.063 4.233+.151 4.367+.258 4.267+.216 4.35%.152
t@'Anwellé 5 180s.086 7.967¢.186 7.967:.103 8.083£.133 7.850+.122 7.90%.261
River
!l Fraser River 6.460:.055 6.283+.117 6.320+.130 6.317+.133 6.2402.114 6.233+.186
i Sumas River  .880%.045  .550£.055  .R40%.055 1.05¢.176 1.120:.084 1.1174.160
B papilton 3.6802.045 3.500£.000 3.60:.089 3.6172.160 3.567+.151 3.683s.264
Harbour
l' ‘ters T 1.375s.126 1.383+.041 1.333:.121 1.583+.337 1.667+.186  1.6%.452
Xture :
Io RM-ANI-2 3.425+.126  3.35:.055 3,383,075 3.500%.158 3.440+.114 3.55.217
W (ANI-12%D.L.)
'1 RM-ANI-3 1.875¢.050 1.820%,045 1.867+¢,137  1.80:.110 1.780:.130 1.783+.293
(ANI-LOW—MED)
2 RM-ANI-5 23, 2002.000 26.6£0.0 25.61722.335 25.55:1.206 25.567+1.971 25.3.405
(ANI-=MED-HI) )
T 00:.000 .380%.084 .6504.495  .467£.151  .340%.089 . 6674.252

3 CRM=2
(Sample C)




6. Summary of total P (ppm) Monitoring
Waters Storage Time, Wéék
0 R 5 9 12 15

Po T0075%. 0003 . 00492, 0001 .0076%.0005 700752, 0010 . 00612.0007 .0070+. 0005
Py T 0160+.0002 .0155¢.0001 .0173+.0008 T 0174%.0006 .01745.0005 .0170+.0008
P, 112420015 .1028%.0006 .1174$,0030 .1186+.0024 .1156£.0021 .11132.0023
Py 27595, 0019 . 2685%.0137 . 2958%. 0060 29262.0030 .3027+. 0090 2860+, 0078
Py L4837£.0032 . 44804, 0060 f62QIz.0559 T5709%.0R01 . 56802, 0690 . 5146+, 0136




> 7. Summary of Residue (g/200 ml) HMonitoring

J . .

=\

- .
=

o. Waters Storage Time, Week
0 2 5 9 12 15
1 Pebbleloggitch 0.00018+  0.00023:+ 0.00038¢ 0.00025: . 0.00013:+  0.00000
0.00018 0.00038  0.00013  0.00033  0.00058
2 Mercy River  0.00052¢  0.00028+ 0.00037¢ 0.00015¢ 0.00010: 0.00267%
0. 00026 0.00017  0.00082  0.00010  0.00008  0.00023
II3 St. Lambert  0.00048+  0.00063:+ 0.00063: 0.00068+  0.00055:+  0.00062+
- 0. 00032 0.00032 - 0.00027  0.00020  0.00016  0.00017
la Red Deer  0.01180s+  0.01170¢ 0.01200+ 0.01160+ 0.01097+  0.00986+
0.00055 0.00040  0.00030  0.00060  0.00082  0.00122
!5 Ou'Appelle  0.00437¢  0.00458+  0.00428+  0.004b+  0.00450+ 0.00392s
River 0.00014  0.00018  0.00015  0.00376  0.00023  0.00045
Fraser River  0.00510¢+  0.00540¢ 0.00550¢ 0.00540: 0.00477+  0.00532%
, 0. 00040 0.00020  0.00030  0.00030  0.00059  0.00033
7 Sumas River  0.00190:+  0.00205:¢ 0.00195: 0.00187+¢ 0.00278+ - 0.0N185%
B 0. 00024 0.00024  0.00016  0.00028  0.00084  0.00023
g o Hamilton 0.00082¢  0.00085+ 0.00085:+ 0.00070+ 0.00060+  0.00035+
II Harbour 0. 00040 0.00030  0.00028  0.00020  0.00026  0.00027
9 Waters Mixture 0.00007+  0.00038% -0.00005¢ 0.00015¢ 0.00010¢+ No Data
0. 00016 0.00013  0.00020  0.00026  0.00000 »
RM=ANT -2 10.00020+  0.00002+¢ - 0.00025¢ 0.00016+ 0.00025:¢  No Data
(ANI-12%D.L.)  0.00009 0.00032 0.00030  0.00006  0.00013
11 RM-ANI-3 0.00052¢  0.00050+  0.00040+ 0.00048+ 0.00025: 0.00017+
(ANI-LOW-MED)  0.00026 0.00032 - 0.00012  0.00026  0.00022  0.00006
RM-ANI-5 0.00013+  0.00018+ 0.00010+ 0.00017¢ 0.00045¢ 0,00000
(ANI-MED-HI)  0.00012 0.00026 . 0.00016  0.00020  0.00021
CRM-2 © 0.00013t+  0.00020+ =-0.00003+ 0.00018+ ' 0.00085:  0.00060+
(Sample €)  0.00010 0.00039 0.00026  0.00092  0.0004%

0.00036

-—————————
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APPENDIX

Tables of Raw Data



- 9900 "0 201 (19} #91°0 neE'y [ A 8 1071 $00°0> 10

SE00° 0 7900 0 £€68°0 01's . Z61°0 6Ly AN 90" I $00° 0> 90" 1
Z€00°0 £%00°0 196°0 0z°8 ss1°0 19y €€t 00t 500°0> 00°1
LE00° 0 9900°0 LN oz's 910 6sC°y 1€ 6660 $00° 0> 6660
E00°0 £900° 0 568°0 o018 821°0 8z0° v 9€ ¢ 899 0 $00° 0> 8990 ) FEYREY
9¢00° 0 Iv00°.0 €01 ov'¢ 691°0 oYy 9 "¢ 50" 1 $00°' 0> ww'rT a] 1eddy, nd
- 60100 1AL 00y 85€°0 95" 0 £91°0 08¢0 $00°0> . 08¢°0
60100 6110°0 sy o0’y 909°0 85570 0L1°0 86€°0 400" 0> 86€°0
9110° 0 w00 09°¢ oc'y 81t 916°0 951°0 €570 L1000 09¢°0
6010°0 $Z10°0 S6°€ 06°€ 08°2 $€C°0 651°0 g0 $00°0 9C'0
»010°0 9110°0 60"y oL'€ 815°0 v8Y°0 0510 91¢ "0 810°0 LI ]
£€010°0 6110°0 STy 0s°2 €0 8SS°0 651°0 €e'o 920°0 66€°'0 1s2q pay
- 10000 H2€°0 06°2 {80°0 805°0 9.7'0 AR AN ) $00°0> 2ET°0
- 8000° 0 ‘96£°0 06°2 ) €0Z°0 <8y 0 94270 60Z°0 500 0> 60Z°0
- 2000 0 €990 06°2 _ 190°0 9%°0 9¢7 0 90Z°0 . $00° 0> 90Z°0
- 7000°0 8270 06°2 , 9€0°0 <E%°0 652°'0 92T 0 $00° 0> 972 0
- 60000 0S¢0 09°1 661°0 69%°0 692°0 0zZZ0 $00° 0> 0zZ'0 :
- $000°0 €9¢°0 on°1 - 9z0°0 Ls%°0 05Z°0 L0z 0 S00° 0> Ltoz'o : 3daqueq *3g
- Z000°0 - 008 - 0LT°0 10°0> $92°0 <00°0 0Lz'o
- 6000°0 - 08°¢L - 9€z70 10°0> €20 $00°0 . 9’0
- £000°0 - 00°'8 - 162°0 1000 Y820 100°0 162°0
- £000°0 - 06°L - 8€2°0 100 0> I{x 4] ‘9000 8cZ°0
- 9000°'0 - 06°% - 152°0 10°0> 9270 .900°0 142°0 :
- %0000 - oSy - 6Z2°0 10°0> 6t2'0 $00°0 62Z°0 @Ay Ldaap
- 7000 "0 - 06°01 - Z8C°0 $10°0 71€°0 £60°0 (9c°0
- 0000°0 - 08" 01 - 86€°0 L10°0 260 8%90°0 08¢ 0
- $000° 0 - 06°01 : - - 86€ "0 810°0 20¢°0 850°0 09¢ 0
- z000°0 - 06" 01 - 88C°0 020°0 1E°0 s0°0 89€°0
- 0000° 0 - 09°9 - 60%°0 610°0 9€¢ ' 0 %500 06€°0 . .
- 20000 - : 0z'9 - £€9€ 0 - £z0°0 Lo £€90°0 0%’ 0 4221880131qqag
w guas/d 1w ooe/a /% 1/ 8 1/ 3% /8w 1/%m /% 1/ % 1/% FEFT T
ysy ampisay 9 ‘810 ‘1aeg 200 n ‘830 "23eg - N 1wielr  N-Zon-fon N druedap hn NIl

(0 WP3a) 3nPIeaI U SIWILIIM JO DIV ASH [V JI4CL

N E I I I B I O B B B B BN B B B B B e



- £000°0 - . 09°¢ - 200°9 2190 25"

'l L 65°¢
- 2000°0 - ot'¢ - %10°9 Y8E°0 6S°Y 50" 1 £€9°¢
- 10000 - 0v'¢ - 668" 68€°0 9n°y $0°1 1$°¢
- £000°0 - oy'¢ - z08°¢ 6L 0 9y $0°1 19°g , . .
- 1000°0 - (1T / A - z96°¢ Tico Loy 4 88 61°¢ (101~ INV)
- 7000°0 - 0$°2 - 8EY° ¢ 89¢°0 00°Y 01 Lo°§ . Z-1NV-WY
- 00000 - on 1 - €70 €62°0 65070 9500 _ 650°0
- 00000 - e 1 - 66€°0 e 890°0 0900 8900
- 0000°'0 , - T - 90 2o 890°0 . 0900 890°0
- 0000°0 . - oy 1 - 2T 9o 10°0> 850°0 - 1070>
- 0000°0 - oL'o - , $9¢."0 9920 660°0 650°0 6600 : ‘
- 00000 - 09°0 - €270 7297°0 - 190:0 990°0 190°0 . @anmixiy eaajen
- 0100°0 901 oL'¢ (z1o 898°¢ e 829°0 $00°0> - 819°0
0000 0 1100°0 zo'1 oL°¢ . uUeo 126°¢ i 7Ad 3 1890 $00°0> 189°0
10000 1100°0 01 09°¢ 12270 $T6° ¢ 8Z°¢ 990 - $00°0>. . §99°0
z000°0 $000° 0 80°1 oL'c 821°0 606°€ 8¢ 629°0 <00° 0> 629°0
00000 60000 €01 er'g Lo $98°¢ YA S S19°0 S00.° 0> S19°0 .
0000° 0 £000°0 621 0s°1 - $1°0 Lig't 1A » . L29o $00°0> 629°0 Anoq4ry uojjluey
- 7200°0 L - 06°0 - z61°0 910°0 510 920°0 8L1'0
0Z00° 0 8100°0 8CE 0 06°0 . z90°0 9910 Zio'o 611°0 1$0°0 %10
1200°0 0z00'0 9$€°0 06°0 - 28070 92170 £€10°0 8z170 S€0°0 £91°0
91000 910070 9¢°0 06°0 9620 £81°0 ‘€10°0 BZ1°0 zv0'0 0L10
71000 {1000 U0 08°0 : 690°0 - 961°0 €100 - s€1°0 8%0° 0 €810
1200°0 1200°0 9%€°0 0z°0 6£0°0 6L1°0 1100 €170 . 1L£0°0 8910 -dsaly semng
- %000 ov'e 059 612°0 1s2°¢  €5°¢ 164°0 $00°0> 1oL°0
6£00°0 £500°0 A9 4 059 €171 £91°¢ 8y £89°0 $00°0> €89°0
%£00° 0 15000 852 0%"9 . 1520 ovZ'¢ 15°2 ocL o $00° 0> 0cL 0
0%00°0 $500°0 k{91 - 05°9 S 17 4] 882°¢ L9 8970 $00°0> 8L 0 - |
0%00°0 2500°0 081 on"9 ye° o L T2 T 562 %890 © 500°0> %89°0 : . . |
L€00°0  6%00°0 - 0L°T oLt 97°0 $80°¢ £y €590 $00°0> - $$9'0 - d3a1y 28813
™ pog/8 Tw ooe/d /30 /% /% /8w /% 7/ % T8 /8. SESTTY
ysy anpisay 9 ‘819 -a2myg o0a N ‘820 "3amg N 19301 §-%on-Eon N Pruedag LT NIL

(°P,3u0d) (0 }234) 2npIeal pur 8JUINAIND JO BIBP AEy |V F1GTL

,



- 0000°0 - [ TA ] - 700 %£0°0 o100 $00°0> 010°0

- -2000°0 - 0z°o - £90°0 0£0°0 010°0 S00°0> .. 010°0

- 7000°0 - 070 - %60°0 1€6°0 £00°0 $00° 0> €00°0

- 700070 - 0Z°'0 - £%0°0 TN z10°0 S00° 0> z10°0

- 2000°0 - © oo - 050°0 1£0°0 61070 <00 0> 61070 (0 e1dues)
- 0000°0 . - 0z°0 - 950°0 $20°0 610°0 $00° 0> 610°0 Z-K¥d
$10°0 2000°0 - 1Ak 44 - veL'e 1 12970 £62°0 916°0

L10°0 0000° 0 - 1A% - 12L°2 48" 1 $HS 0 96770 198°0

810°0 2000°0 - el - €19°7 9Ll 0850 £62°0 £48°0

0200 1000°0 - A - uv'e 9.1 $ES°0 10 LiL-o

610°0 000070 o= 081 - 1€9°2 oLl '829°0 £0¢0 1€6°0 (1H-QdN-1NV)
£20°0 £000°0 - . S ¢l - 1097 89°1 9z9°0 66270 126°0 (S-INV-NH)
- %000°0 - 06°1 - 8cy 1 00°1 ZHE'D 95070 8% "0

- £8000°0 - 081 - 09¢ 1 716°0 88€°0 0900 89%°0

- 9000 -0 .- 06°1 - 89¢ " 1 60 99¢ "0 09070 - "9z9°0

- 2000°0 - 061 - 81 8%6°0 o 85070 0EY"0

- £000°0 - 06°0 . - 5E° 1 7160 98C°0 650°0 LUA ] (QEW-MOT-1NV).
- 8000°0 - 0470 , - el 906'0 o 99070 8€%°0 '€~ INV-NH

™ ue/? e oone/a - /8 1/%m - /8w 7/8%u .o % /8w 1 /8w 1/%u FES]-TY

ysy anpisay o ‘Bap "iawg 2040 N ‘810 -aaeg N 1eior N-Zon-fon N 2tuedag ElN AL

("P,U03) (0 ¥23a) INP}Ea PUE SJUIIING JO BINP ABT IV a1qoL

Il I I O I B BN Em ¢




9000 900" 0 811 Lt v9Z°0 ¢’y et 1w €00 0> . 101
9£00° 0 8%00°0 011 8¢ $8C°0 oty 62°¢ 10°1 $00°0> 10° 1
9(0n 0 $%00° 0 911 08 w10 N¥AL 97°¢ 1071 S00° 0> 10°1
1900°0 9%00°0 211 '8 6o 12°9 0T°¢ 1071 $00°0> 10°1 : _
9£00 0 8900 0. 60°1 18 o SYl'y S1°¢ $66°0 £00° 0> $66°0 - : Jaaty
€000 %9000 10"y 08 €170 9t'y YALS 00°1 $00°0> 0071 ayaddy, np
$600°0 €T10°0 %y 08°¢ {94 9$°0 LTAN ) Lo 1%0°0 - 89¢°0
6010°0 €110°0 99"y 08°¢ 68L°0 %960 £91°0 66€°0 <00°0> 66£°0
1010°0 z710°0 Y1y 0L € $6°7 . (90 191°0 (g o 600°0 98€°0
6600°0 %110°0 €6°¢€ 08¢ 06°2 965" 0. 691°0 L8E°0 <00° 0> 1800
6010°0 1710°0 61°Y 06°¢ 98%°0 z19°0 oL1'0 €970 100°0 i .
2010°0 11070 107y 08°'¢ 961 209°0 991°0 9Ly "0 $00° 0> 9N 0 i20q poy
- z100°0 9€e 0 09°2 - %9070 9%°0 652°0 tiz'o $000° 0> Lo
- <000°0 09¢°0 08°2 9%0°0 S6%°0 192°0 9(T"0 $000° 0> %620
- 50000 Tic'o 082 %€0°0 0% 0 $92°0 S0Z°0 <000 0> S02°0
- 80000 10¢°0 0Lt €920 10$°0 $8Z°0 A €000 0> 91Z°0
- £000°0 61€°0 on'z 6£0°0 20570 692°0 €0 €000 ° 0> €€z0
- $000°0 90¢°0 08°Z _ {o1°0 R YL 192°0 90270 <00° 0> 90Z'0 © 3i9quen 3§
- 1000°0. - 09°¢ - €0 10°0> FATAXY) $00°0> €z o
- 9000°0 - 08¢ - 992°'0 10°0> 9% "0 <00° 0> - 9920
- Z000°0 - 08°¢L - 89270 10°0> 84T "0 000> S gwt'o
- £000°0 - 09°¢ - 18270 10°0> - g0Z°0 9000 11z2°0
- 7000°0 - 0'8 - €0 10°0> 82270 900°0 9(Z°0
- £000°0 - 08 - 8vZ°0 10°0> 1%2'0 . L00°0 897°0 h 2aa1y Koaay
- %000 0 - L°01 - 96€°0 8100 89¢ "0 06070 8L£°0
- 7000 0- - L0l - L8€°0 010°0 6%¢°0 0£0°0 6L€°0
- %000° 0~ - 6° 01 - L6E°0 . 010°0 19€ "0 920°0 18€°0
- 9000°0 - 011 ‘ -~ z6L°0 610°0 S 8l1¢0 66070 €L 0
- £000°0 - 011l - €©Y0 610°0 00%'0 2070 y<e0 ,
- 00000 - FAR N - 96£°0 61070 TR 1} 9600 e o y231880191qq3g
™ go2/4 ™ 0o/ ? /80 /8w /% /% 1/4w /% 1/ % 7/8u . BESTTY
usy -anp1say o '8a1g -3aeg 200 N Big ‘3aeg N 18301l N-Con-Eon N >tueBig €N NAL

(1 4938) INPIeal pur EIUIIIING JO BIBp amy TV 2IqBL

.



- <000 0- - of°¢ - | LTS 11970 1y - s
- 70000 - : S 0LU€- - 919°S %0%°0 90"y 1271 LS
- .0000° 0 - oy ¢ - 8(6°S 80%°0 A TAl] €878
- 2000° 0- - oy € - %8S 70%°0 6Ty 911 €e's .
- £000°0 - on'¢ . - 906°$ 90%° 0 6Ty 1771 0%°¢ ("10#Z1-1NV)
- £€000°0 .- [\ - r{ 4 0l 0 et 6l 1679 Z- INV-FY
- 7000°'0 - of" 1 - 0zE"0 162°0 62070 $00°> 66770
- 1100°0 - oY1 - zico £€82°0 620°0 $00°> 620°0
- <0000 - oy 1 - 141 ] £€82°0 00 $00°> zz0°0
- €000°0 - on° 1 - sI€ 0 982°0° - 620°0 $00°> 620°0
- -€000°0 - oyl - 91¢°0 94770 0£0°0 600" 0£0°0 .
- 2000° 0 - o%° 1 - 0EC0 0620 0%0°0 $00°> 0%°'0 . 2ANINIW W2DIEMH
<0000 z100° 0 N2 0$°€ €10 8z8°'¢ 0T'¢ 8290 S00"> 829°0
£000°0 6000°0 (458! 0S¢ 69¢°0 969°€ 10°'¢ 9290 $00°> 929°0 -
$000°0 6000°0 1071 05°¢ 680°0 6LL°€ e 655°0 $00™> 6550 - _
7000°0- 90000 001 0s°¢€ %21°0 906°¢ 6zt 919°0 S00™> : 919°0
1000° 0- %000 0 811 (iTANY . {3 ] s6l°¢ 8l°¢ s19°0 $00°> <19°0 :
7000°0 110070 AN 0S¢ €ET"0 S6L°¢€ e $29°0 500°> $29°0 - anoqiwy uojjluey
0100°0 61000 SHE°0 05°0 £v0°0 %10°0 065°0 £€€0°0 z9°0
6100°0 8100°0 9¢E 0 05°0 820°0 €170 107> 860°0 £€0°0 1€1°0
0100°0 £€200°'0 1i%"0 09°0 $<68°0 10°1 10 916°0 9¢0°0 {1 |
7100°0 610070 €1°e 05°0 SAM 89€°0 107> 91L° 0" 5070 89€°0
91000 02000 T62°0 09°0 190°0 £61°0 L10°0 Zelro 8%0°0 081°0
6100°0 %200°0 e , 09°0 H90°0 z0z°0 $10°0 8c1°0 6%0°0 (81°0 . 1aa1y eBwng
8€00°0 950070 oL ¢ 0z'9 o 0tz € 57 999°0 600> 999°0:
$%00°0 96000 92 0z'9 920 792°¢€ 9$°2 zoL'o S00°> z0L°0
19000 €000 81 0’9 L6%°0 L€ 09°7 119°0 $00°> 90
6€00°0 .  %S00°0 65T o€ 9 5270 0€Z'¢ ({94 089°0 $00 > 089°0
6£00°0 ~  SS00°0 %91 059 %62°0 o1e ({9 099°0 <00 > 099°0
LE00° 0 6900°0 e . 0£°9 SLEe°0 992°¢ 494 95L°0 $00°> 99.°0 1aaty 228814
™ 00g/d  Tw poz/d 1/8w 7/%a /% /% /% 1/%u /80 1/8a T T3 1 7T
Yoy anp1eay 2 '8a0 vIwg aca N 330 "33®g N 12301 N-Con-Con N Stuedag Cun Nl :

("P,1003) (z weas) SBupiojjuce ojuIlajm Jo WIPp amy TV Qe

;



- 1000° 0~ - : 0%°0 . - 920°0 9¢0°0 - S00°> . 10°>

- £000°0 - 050 - %20°0 ¥20°0 - $00°> 10>

- 1000°0 - 0£°0 - 720°0 2z0°0 - £00°> 107>

- 90000 - 0y 0 - ZEo' o Z€0'0 - £00°> 107> S

- £000°0 - of"0 - 7€0°0 7€0°0 - $00°> 10> (0 adusyg)

- 2000°0- - 0z*> - (2070 £20°0 - $00°> R 1135 Z-WYD

- £000°0 - 9°97 - - €497 18°1 9960 (o 9940

- %000°0 - 9°9Z - 789°2 6,71 8.6°0 wig'o - $68°0

- 1000°0 - - 979z - $99°Z 8Ll .7 9870 60€°0 <8870

- 00000~ - 9°9Z - oLz 1871 01970 062°0 0060 ;

- 0000°0 - 9°92 - €L 181 929°0 670 £26°0 (IH-Q3R-INV)

- $000°0 - 9°9Z : - $9LT. 81l 0£9°0 $62°0 $26°0 "(S-INV-NU)

- 2000’0 - 0z'z - SE 1 1071 64€°0 9%0°0 SI%°0

- 1100°0 - 08°1 , - <zy'l $66°0 2T IR T oty 0

- <000° 0 v - _08°1 - oy%°1 £66°0 00%°0 (%00 Ly9°0

- $000°0 - 06°1 - Siv'l 9860 9L€°0 $50°0 629°0 .

- €000°0 - 081 - 999" 1 €66°0 S1%°0 ¥60°0 69%°0 (QAW-M0T-1NY)

- %000" 0 - 08°1 - £9%° 1 1071 860 $50°0 - TN €-INV-HY
wopoe/¥  [w ooe/d 1/8% /8% /8% 1/3u M\we 1/% /% 1/8u Jajep

ysy: enp1eay 0 ‘830 -amg 200° N ‘810 "338g N w301 N-“oN-Con N Sruedig uy NAL _

("P,u03) (7 ¥a3a) anpyeal pus $IV2}IIMM Jo BIGP ABY Ty S1qUL



9610 15079 12870 S00" 0> 180

920070 £900°0 € 18 €2t
£200°0 1%00°0 22| 6°L (9o 6ZL° Y vt 68870 5007 0> 6840
€€00 0 1900° 0 €L .08 €10 iy 9 € 118°0 $00° 0> 11870
€000 25000 s1°1 0'8 £6%°0 61€°Y 8Y°¢ 6LH'0 500°0> 6040 :
6£00°0 ¥%00°0 Lz 8¢ 7oy 0 294" Y LM v86°0 S00°0> 7860 - aaaty
£%00°0 ¥%00°0 L 0'8 91°0 €€ £E°E - $00° 0> 10°0> e11addy, )
11o°o $210°0 L8's Ty { 1] 9%°0 991°0 962°0 <00° 0> 961°0
£800°0 8110°0 Lte"9 Ty 66£°0 98%°0 %91°0 24 1] <00° 0> zze'0
$010°0 zz10°0 {4 1y Lv 0 <8%°0 410 ol 0 £00° 0> _01€°0
8010°0 1Z10°0 o1°'9 € 6L€°0 187°0 110 01€°0 <00 0> 01¢'0
9010°0 c110°0 {9 T 9L£°0 L0v°0 1910 0Z°0 £06" 0> (T
9210°0 611070 LI (3] %05°0 9050 9810 R ) ) o0 . TE0 dwaq pay
- t000°0 2ze'0 82 1€0°0 76%°0 82°0 01Z°0 €00 0> AT
- L0000 T LzETo 6°2 %€0°0 (LN 8L2°0 16170 $00°0> 46170
- 0106°0 0€E°0 81 660°0 ay7° 0 982°0 29170 $00°0> %91°0
- 50000 (N 1€ 0€Z°0 05%°0 88770 791°0 $00° 0> 7910
- 70000 %LE0 L $v0°0 %0 9.2°0 691°0 £00° 0> - 69170
- £000°0 " 90%°0 o€ 150°0 8¢v°0 94Z°0 o 00" 0> 1o RECTLLL AT
- %000°0 - 8¢ - 612°0 10°0> 9iz'0 ~ glo°0 622°0
- £000°0 - LL - 6120 10°0> $92°0 710°0 6L2'0
- $000°0 - 9°¢L - £0€°0 10°0> 88270 L1o°o £0€°0
.- £000°0 - 8L - 882°0 10°0> otz’o - 81000 . 8820
- %0000 - 68 - - 69270 T 1000 76270 <1070 692°0
- £000°0 - o8 - $€T70 107 0> g€z 0. 11070 $6Z°0 loaty Adaan
- £000°0 - 9°01 - 19¢°0 L10°0 ue'o £90°0 9%e°0
- €000°0 S 901 - - I8ET0 620°0 L$T°0 99070 €20
- $000°0 - 011 - $L€°0 61070 682°0 £90°0 96€°0
- $000°0 - 80l . - 8s¢°0 £€20°0 992°0 690°0 - SEE'0
- <000°0 - Tl - tve'o 0z0°0 952 0 6900 £2¢°0
- z000°0 - u - £15°0 020'0 90 oo £6%°0 4>311880)21q934
™ noe/2 W ooe/d /% . /% 1/ /8 /3 )/ B VR 1/ _ aajep
yey Inpysay 97 *819. "138¢ 204 N ‘Bip “1a38q N 1PI0} zlugumoz N dSwuedag n—_.z NIL

(S W39m) P19l PUB $IVI}AIM JO eiep.asy gV d198L




- £000°0 - £€c - 0956 0y o o1y LT M LIS
- : 5000°0 - €€ - : Iwe°s 1190 80 v s0°1 [ % 9
- 7000 0~ - $'€ - L6’y (1o (3 AT (41 Sy
- 00000 - 7€ - ole"s 00%°0 88" € Wi 16"y
- 9000°0 - LAY - zoy°s rAL A 76 0"l 66"y © (WeZ1-1NY)
- €000°0 - 7€ - L4 MY [ LA 10° Yy <01 90°S | T T- INV-WY
- €000°0 - (A - €8€°0 L62°0 980°0 <%0 0> 980°0
- 000" 0- - -1 - Z9%°0 162°0 110 <00 °0> YA N)
- ’ 7000°0- - [ - 8t€’0 - S6T°0 %00 $00°0> <%0°0
- 7000 0~ - L8| - . €TI0 $8Z°0 0%0°0 $00°0> 0%0°0
- 0000°0 - 91 - 196°0 06z°0 . 1€2°0 - 6007 0> 1s2°0
- 0000 0 - €1 - 8l£°0 T T6T0 920°'0 S00°0> 92070 CBANININ BadIEM
9000 0~ 8000°0 Lo’1 9t SiL'o S siLe €t 08%°0 S00°0> S$%°0
2100 0~ 1100°0 €l L't 8€9°0 L08°¢ €€° ¢ csy°0 S00°0> Lo
S000 0~ zZ100°0 1160 St €01°0 AR ot’e (L9 0 $00°0> A4S/ AN
$000° 0- %2000°0 zZ0° 1 L€ o110 026°¢ y g w0 $00°0> 08%°0
£000°0 80000 907 1. $°€ 601°0 0e6°¢ UM 09%°0 <00° 0> 09%°0
6000 ° 0 80000 Z0°1 9°¢ sol°0 £€S6°¢€ e €1§°0 <00°0> L16°0 AN0GIBY UCI|lEBY
%100°0 0200°0 €9€°0 8°0 9¢0°0 9L1°0 Z10°0 L1170 {v0°0 7910
1100°0 6700 0 €SE°0 8°0 {(£0°0 8LI'0 Z10°0 611°0 (%00 99170
9100°0 72000 we 80 L€0°0 T vo <1070 o <%0°0 LS1°1
9100°0 0z00°'0 L{9%€°0 6’0 LEDO 9070 <10°0 - o110 1$0.°0 161°0
?2100°0 L100°0 rA Al % [ %€0°0 L1'o %10°0 L0110 15070 851°0 : . -
€100°0 6100°0 0LL°0 6°0 [S 1] oiz'o %1070 ovi‘o 9¢0°0 961°0 daaly semng
£%00°0 £500°0 e £'9 [ 74 1] L01°¢ %6°T 19670 <00°0> {96°0
LEODD %500°0 (YA 9 9% 0 8L2'¢ 9°7 869°0 . G007 0> 869°0
L200°0 €500°0 L7 4 €'y I3 2] 196°2 05°2 9%°0 - S00°0> {9%°0
1€00°0 €600°0 t A4 (9] 0eZ'0 L7228 Y €97 %99°0 S00°0> 999°0
0%00 "0 0900°0 €87 9 €0 LUT'E 19'C (09" 0 <00°0> 1090
8€00°0 %$00°0 . 06°C %9 €s2°0 0l€c’¢ ' 019°0 <00° 0> 019°0 - A3A1Y 2asway
W 0oc/8 1w oooe/d /80 /% 1/8m /% 1/ 8w /% 1/%w Lo/ ’ EERLTY
ysy anp1say 0 ‘810 "2am4 204 N "Ba0 "1a®g N 18301 N-“oN-fon N 21usdag Chn NIL A

("P,1003) (¢ XIIA) INP1PI1 PUB BIUIIIING JO PISP AFW  “EV I[qPL

.

B ! I I l» Al I i !



- $000° 0~ - 10°0> - . #%1°0 ie0’o - $00°0> o>

- %000 0- - 20°0> - 290°0 %00 o $00°0> $20°0>

- %000° 0 - 01 - 101°0 €00 820°0 $00°0> 690°0>

- 0000° 0 - €0 - 8v1°0 %€0°0 690°0 <00°0> 900" 0> _

- £000°0 - 20> : - %80°0 €€0°0 %(0°0 $00°0> 150°0> (0 °1dueg)

- 0000°0 - 70> - 2€0°0 z€0°0 T 150°0 $00° 0> 10°0> Z-WiD

- 0000°0 - o'z - 619°2 <81 11670 85270 T 69170

- 2000°0 - 04z - 869°2 v 1 01570 88270 86.°0.

- £000°0 - €52 - 2 8"l 6050 €62°0 208°0

- 2000° 0 - 1’8z - - 29977 (871 %05°0 868270 26170

- 1000° 0- - PRT A - 265°2 TR 68Y°0 €$2°0 o (1H-Q - INV).

- 0000°0 - 9°9z - 619°2 98" 1 w'o (82°0 65,70 (S~ 1NV-NY)

- 200070 - 81 - 91 01 "82°0 190°0 e 0

- <000°0 o L1 - Lee" N 00°1 9o £90°0 (gc°0

- %0000 - 1"z - 69¢°1 10°1 L62°0 - %0 - 65€°0

- 01000 - 6°1 - £eC’ 1 9460 %62°0 €900 - 19670

- %000°0 - 61 - 89¢€° | 166°0 o1c 0 190°0 1e'o © (GER-HMOT-INV)

- <0000 - 81 - 8Lc" | 10°1 S0€°0 €90°0 89€°0 . g-INV-HY
W poe/d4 w00 /d /%0 7/ 8w /% /% /8w /8w /8% 1/8 T o-a23em

ysy anpisay D 810 ‘3aeg 204 N "830 *3amg N 1901 N-‘on-fon N owweBip Cun oL

("P,3003) (¢ RIam) INPIE3l pus ©IVIIINT 3O DIVP AFY €V 1901



LE00°0 $%00° 0 w01

€8 65170 VLTAL) 9¢ "¢ y88°0 $00 0> . v8e°0

£€00°0 6900. 0 zo'1 18 ¥Zo £ETy ue'e £68°0 $00°0> €680
06000 8€00°0 186°0 18 7160 08" % ve'e 99" 1 £00° 0> 94" 1
L€00°0 €%00°0 10°1 1’8 98Z°0 SiETy 9¢" ¢ $$6°0 $00° 0> $56°0 _ :
9€00°0 Z900°0 60T 6°L 6Y1°0 ey gc'¢ 17870 €00°0> 1%8°0 - 1aa1
9€00°0 9%00° 0 1 0°8 109°0 LIA M) Core 766" 0 S00°0> 766°0 wpleddy np .
z010°0 zi10°o e Ly 185°0 929°0 98170 T4 UM $00° 0> o
$010°0 oo v 9y 79%°0 %09°0 £81°0 01y 0 10070 Lino
$600°'0 6010°0 sT'¢ €Y SIE°0 009°0 6170 1Z9°0 L00° 0> 1Z9°0
8600 0 1110°0 or'e vy 65970 €09°0 . 261°0 [ALA1] €00°0> - €Iv’0
%010°0 1210°0 £8°¢€ (L) 80%°0 009°0 0ne'o LLET0 210°0 £8£°0 o A _
901070 £210°0 oL'€ o'y 961 5870 €61°0 £8€°0 60070 Zot 0 1a2gq pay

- 0100°0 ueo 9°€ vE1°0 k2290 I T YA 0gz 0 $00°0> 0£2°0

- 9000°0 14:7441] LM 0o SES°0 96Z°0 6270 £0070> 6€Z°0

- 9000° 0 162°0 e £€0°0 9€$ "0 662°0 L6270 <00 0> Lez o

- 8000°0 16270 £°¢ 0£0°0 9%5°0 00¢°0 99270 $00°0> 9%z 0 .

- %000 0 eo o€ £€coo 4 I98)] 96270 6920 <00° 0> 692°0

- L000°0 T gte0 8z Z%0°0 1950 L6270 20 $00° 0> w520 Jaaque " 3g

- z000°0 - 0’8 - 862°0 10°0> 962" 0 - w10°0 862°0

- 700070 - Lt - z62°0 910°0 19270 <1070 To9zo

- 20000 - 9°¢ - T62°0 1070 892°0 91070 z82°0

- 1000° 0~ - 6L - vEC 0 10°0> 02e’0 20°0 vEE0

- 70000 - Lt - 6820 100> 7zo £10°0 68Z°0

- Z000°0 - 9t - €z 10°0> €670 81070 €Lz'o daary 4Loaap

- £000°0 - 901 , - 8% 0 12070 0s¢ o 19070 Lin°0

- 7000°0 - %01 - 99¢°0 820°0 6Lz’o 990°0 9¢E"0

- 7000°0 - 901 - L8%°0 £20°0 L6€°0 £90°0 -~ 9990

- £000° 0- - Lol - v6€°0 10°0> LzZ€0 £90°0 ~ m6E0

- %0000 - %' 01 - v1v°0 22070 12€ "0 14070 Z6£°0

- 1000°0 - S 01 - 10%°0 L10°0 91€°0 %4070 06¢°0 y>3118801214993d
W Ooe/d4 W gug/3 /B 1/%a 1/8 /% 1/ 1/ % n/8u . /8m . 1ajep

usy anpieay o -Bap "a¥g 200 N 830 2284 N 1830l N-Pon-fon N P1uwdag tan NiL

(6 ¥I2m) anpreas pur sJLd1IINT jJO wiop avy "¢y I1qBL



- SELS .mmw.c LY 90° 1 s

- ‘200070 - Lt
- 7000°0 - 9 - 06L'% - 0v'0 €L 90" 1 Wy
- 0100°0 - £y - 1£6°§ 1Z9 0 Csn'y 90°1 15°¢
- 1000°0 - S€ - 18L°€ 1yo €LY 40" 1 tes .
- 1000°0 - [ % - 89¢L°¢ 8Iv°0 (YA} 90°1 B T ("1QxZ1-1NV)
- 2000°0 - v°'€ - 9€0°9 iy 0 €Sy -~ 8001 19's Z-INV-WY
- €000°0 C - 1°T - 00Yy°0 662°0 101°0 <00°0> 1o1°0
- 0000 °0 - S 1 - 80%°0 8620 0110 $00°0> o11°0
- 0000°0 - 61 - 68€°0 %620 $60°0 $00 0> S60°0
- 2000 0- - 1 - 00%°0 €62°0 001°0 £00°0 LO1°0
- $000° 0 - €1 - L6€°0 96270 16070 900°0 £01°0 o
- £000°0 - €1 - 91y°0 662°0 L1170 <00°0> Lo anx 1K 8131y
%0000 0100°0 608°0 S°€ £60°0 €06°¢€ 0y°¢ £05°0 . §90°0> £05°0
%0000 8000° 0 6$8°0 6°¢C 912°0 858°€C - €€ BES°0 $00°0> 8570
70000 %0000 658°0 L€ 01%°0 €50y Yt £€2L°0 $00° 0> £2L°0
1000°0 9000°0 $19°0 9°'¢ 801°0 Le'e €€ ¢ L8%°0 $00° 0> (8%9°0
2000°0 £000°0 658°0 ‘g 860°0 £06°€ 6€°€ €10 $00° 0> €1s'0
700070 £000°0 980 S 911°0 €06°€ e €€5T0 $00° 0> €650 anoqiey uol]luey
9100°0 810070 zig-o 1 $91°0 690°0 610°0 880°0 790°0 0$1°0
£100°0 1200° 0 90 €1 9€0°0 891°0 10°0> 1600 wo'o 891°0
6000°0 9100°0 1$9°0 (| z€0°0 081°0 920°0 £80°0 100 9510
21000 0200°0 "o 01 £50°0 020 020°0 1io 9070 (81’0
0100°0 $100°0 6920 0°1 0$0°'0 £81°0 610°0 16070 €L0°0 991°0 o
8100°0 72000 €620 08°0 L(£0°0 o 810" 0 . 971°0 €01"0 . 6IT°0 3aA1y eBWNG.
L€00° 0 1S00°0 16°7 €°9 S€T°0 ‘981 ¢ 96°¢ 9z9°0 <00°0> 979°0
500" 0 150676 PL A 99 61€°0 f'e 9s' £€89°0 S00°0> £49°0
1£00°0 1500°0 €2 £y wmeo S6€°2 £9°2 $9.°0 $0070> $9L°0
6€00°0 2500°0 6% £9 9€Z°0 eS¢ 89°2 (99°0 $00°0> 199°0
%0070 8500°0 9y ‘T'9 S0 1 s '€ Yy 1€6°0 $00°0> 1€6°0
8€00°0 £500°0 18°2 €9 9€€°0 sLTe 29°2 $59°0 $00°0> $59°0 Asaty 1268814
W 00:/3 W oog/®? 1% /8 /% 1/8w /% 1/3m 1/8m /% aajep.

ysy anpisay. D ‘80 ‘3awg 200 N ‘810 114 N 18301 N-Con-EoN N d1us8ig tun L

("P,1003) (6 NIIA) INPIEA PER OIUIFIINT JO BIVP apy "¢V QUL

.

) ' . .“ !




- 0000°0 - 0L°0 -~ 1£0°0 0£0°0 19070 500°0> 1%0°0

- 0000 -0 - o%°'0 - 144 0] 0%0°0 780°0 <00°0> 28070

- £000°0 - ov'o - 7900 €00 6L0°0 $00°0> . 6.0°0

- €000°0 - oy'0 - Lo (£0°0 8070 L00°0 ¢80°0 :

- 1000°0 - o€ 0 - 2IL"0 9¢0°0 ‘8L0°0 $00° 0> 8.0°0 (0 21dweg)

- 9000° 0 - 09°0 - e 9¢0"0 9L0°0 <00°0> . 9L070 : T-WHD

- 2000°0 - 779z : - €19z $8°1 64570 9492°0 €28°0

- 7000°0 : - €92 - 8ty 28°1) 896°0 . 0L1°0 8190

- 1000°0 - (98 %4 - 089°2 .81 94670 L2 TA] 098°0

- 1000°0 - €Sz - 9162 8L 96%°0 oz 0 9L "0

- 1000°0 - 1°¢2 - _ L9t 08°1 1€5°0 982°0 {180 ~ (1H-QER-1INV) -

- $000°0 - 6792 - §19°2 28°1 29670 £€62°0 55870 (S-INV-WY)

- £000° 0 - 07 - 8sh i 20°1 9L "0 Z90°0 8En° 0

- 2000°0 - L1 . - LIS B 00°1 £€62°0 190°0 L2 ]

- 6000°0 - IR | - oy 1 866°0 €50 £90°0 81%°0

- £000°0 - 81 - 9% 1 66°0 ol o 190°0 _ LYo

- %000 0 - 81 - Un1 00°1 80%°0 %900 Y0 (QEH-MOT-1INV)

- 20000 - 81 - (Y428 00 z0°'1 £V 0 990°0 . 6090 - €-INV-WY
™ 002/3 W 002/? /% /% /3 1/3w 7/ 8w 1/3%u /% 1/% ETI

ysy anp1eay 5 ‘810 -imyg 20a N "810 ‘284 N 19301 N-“on-Fon N dwueflag i NAL

("P,2000) (6 ¥I3a) I0pIsaL PUB SIUITIINM JO PITP ABY "¢V 214FL



8971°0 iy 60°¢t €01 1600°0> €01

9£00°0 1%00° 0 . 6001 0’8
<£00°0 (%0070 - . 90°1 8L 09¢°0 61y (e 6180 $00°0> 608" 0
£€00°0 7%00°0 {01 8¢ SE1°0 . 62E'Y 1€ 6160 000> 61670
L€00°0 £900°0 80°1 Lt 1$1°0 91°y - (e 068°0 $00°0> 068°0
9€00°0 9%00°0 $96°0 o8 59970 o'y v'¢ 9080 $00°0> 9080 aanty
60070 $%00°0 90" 1 8L €057 0 €8e°Y e €160 000> €£16°0 a1 1sddy, nd
0010°0 1110°0 . <6°¢ X 21%°0 625°0 181°0 8%c" 0 $00°0> 8%¢ "0
6600°0 0110°0 e ) €02 56670 8.1°0 Leo <00 0> _uc'o
8600°0 . (010°0 vl Iy L19°0 $95°0 €81°0 28¢°0 $00°0> 8070
%0100 €110°0 60" ¢ 0y 00%° 0 285°0 €L1°0 €Z%°0 %10°0 - 60%°0
'9800° 0 9600° 0 e vy vzl $$%°0 281'0 192°0 9000~ €L2°0 :
60100 1210°0 19t (2] 052 9650 8.1°0 €090 . €10°0 9% 0 . *a@aq pay
- $000°0 1o $'€ <80°0 125°0 €0€°0 Y2z o $00°0> %z 0
- £000°0° 9620 Lz 260°0 105°0 887°0 €12°0 $00°0> €1z o
- $000° 0 9z 0 €€ Wz o 12¢°0  S62°0 9220 $00°0> 922" 0
- 800070 AL ov°0 720°0 18%°0 86270 681°0 $00°0> 681°0
- 9000°0 6920 £¢ £€0°0 £5v°0 €62°0 91°0 €007 0> 091°0 .
- 90000 Lie°o 0'¢ 16170 81570 00€°0 81270 © 600' 0> 8120 . 1daqueT ‘3§
- 0000°0 - 8L - 692°0 10°0> 09Z°0 © 600°0 692°0
- 1000°0 - I - 9Lz'0 10°0> z9z°0 - %10°0 94270
- 1000°0 - Lt - €52°0 10°0> 092" 0 €10°0 €$2°0
- 2000°0 - 6L - 00¢ "0 10°0> 882" 0 7100 00¢ "0
- - - 6L - 92°0 10°0> 99z'0 81070 292°0
- - - 78 - 95270 10°0> 8€2°0 810°0 9620 aeaty koaay
- 2000°0 - g0l - 01y°'0 820°0 0zg 0 2900 800
- - - Lol - 90%°0 %20°0 81¢°0 %90°0 z8¢°0
- 1000°0 - < o1 . - Tivo 810°0 92¢°0 490°0 26€ "0
- - - Lot - 89¢°0 10°0> %0g°0 %900 89¢°0
- 1000°0 - Lot - 80%°0 810°0 g0 £20°0 06€°0
- - - e - 25¢°0 610°0 8$2°0 $10°0 €€C0 4218801214934
™ 00e/d  w goc/d q/8m /8 1/% 1/%w /% /B0 /% 1/% . ae3ep
uysy anpysay o ‘810 ‘eg 204 N ‘Bap taawg N 1oL N-Yon-fon N dwwwBag Chn ML

(Z1 ¥*aa) anpreaa PR ©3UR}AIG JO BINP ANy “cy UL

!!!!Iilllii":!‘l!!



- 8L°¢ 0Ly 0 sy c.a._ . §E°¢

- - - 9°¢
- %0000 - g - 88°¢ 80%°0 sy - 201 ST
- 1000°0 - £ - §25°y $iv°o 80°¢ o1 1y
- 2000°0 - S°€ - 190 16£°0 1y 90°1 s :
- €000° 0 = v - 916°¢ 90%°' 0 oy 90" | 16°¢ ('10sZ1-1NV)
- - - 0 - (s oo 10°€ w01 sy Z-INV-WY
- - - 1 - 18€°0 L6270 v80°0 $00°0> 980°0
- 100°0 - $1 - €6€°0 €682°0 0I1°0  ~ §00°0> - OI1"0 ,
- - - N - 6090 z62°0 (o €00°0> . 11D
- - - I - L6£°0 920 S 911°0  400°0 121°0
- - - 9°1 - $8E°0 18270 " £60°0 $00°0 860°0
- - - 0z - AU L6270 60170 900°0 s11°0 23n3x 1N waaiEp
%0000 8000°0 80 Le 0z1°0 9%69°¢  0z°¢ 96970 500°0> 96%°0
- 2000°0 128°0 L€ 8L€°0 e 1ee 09%°0 © 000> 09%°0
- 90000 €€8°0 I 180°0 198°¢ 9 '€ 1250 $00°0> 1250
- %000°0 £08°0 £€c <01°0 v8°¢ %€ 71670 $00°0> © 9lgt0
2000 0 - £000°0 1 L '9UE £21°0 8°¢€ o€ 05%°0 $00°0> 0s%°0
€000°0 6000°0- $SL°0 9°€ 960°0 £26°¢ e 86%°0 $00°0 €0§°0 inoqaey uo3l|imey
£000°0 £200°0 zic o <1 o €91°0 810°0 £€80°0 290°0 1IN
2200°0 $E00°0 10Z°0 1 200 %170 10°0> 690°0 $80°0 910
1200°0 £200°0 SiE"0 11 0€0°0 6L1°0 €10°0 660°0 $90°0 %91°0
<0000 0%00°0 2o T 660°0 <€z°0 €10°0 15170 1£0°0 7720
£100°0 $Z00°0 %zZ"0 z1 9£0°0 92270 £10°0 o 1£0°0 €120 : 4
6000 "0 £100°0 6£2°0 01 651°0 8E1°0 10°0> 850°0 080°0 8€1°0 . 13a3y swung
€€00°0 800" 0- €S2 <8 %9270 €16z s2°2 £99°0 500 0>. €99°0
0200°0 L£00°0 €0 €9 69€°0 e %7 0690 $00°0> 0£9°0
1%00° 0 %5000 iz 9 <1270 € e 1972 £9°0 $00°0> €090
6200°0 9%00°0 6€°2 9 £22°0 g 191 0£9°0 $00°0> 0.9°0
o%00° 0 1500° 0 8z b9 199°1 (zeg 002 2290 000> - 129°0
8£00°0 0$00° 0 vl 19 Lo 8€e°C £9°2 800 000> 804°0. 23a1y aaswiy
™ oue/8 1w oo/s /% 1/% . /% 1/%u /8% )/ %u /% . 1/8u © o aajey.
yey enpisay o ‘830 ‘13wg 20Q N 'Bio t2amg N 1e0L  N-Con-fon N MueSag Chn ML -

(°P,3002) (7] J2aa) anpleas pun SJUIYIING JO UIEP ABY GV DIqUL



- - S a..~.c - 9%0°0 620°0 oo $00°0> . ¢200

- - - 0z'o Co- S0°0 - 00 810°0 $00°0> - 810°0

- z000°0 - 0€°0 - 2€0°0 teo'o 10°0> €0070> 070>

- - - o%"0 - 620°0 6Z0°0 10°0> $00° 0> 100> .

- - - oy°0 - 0%0°0 0t0°0 010°0 S00° 0> 010°0 (0 a1dues)

- €100°0 - . 91 - : $90°0 o%0°0 s20'0 S00°0> "620°0 . : - T-WYD

- 9000°0 - 1762 - 169°2 (8°1 {£5°0 %8270 1Z8°0

- €000°0 - (T4 - €69°C 18°1 265 °0 16270 £€88°0

- - - 9t - 9Lt 81 7t9°0 062'0 926" 0

- - ) - 6°€Z - £6$°C A/ 9¢6°0 L6T°0 £s8°0 :

- - - | Y4 - ie9°t i 166°0 11e€°0 79870 “(TH-QZW-1INV)

- - -~ LA 74 - "9°'Z. €t8°1 11470 662°0 018°0 . (S-INV-WY)

- S000°0 - 6°1 - 6S%°1 €0°1 (YA 760°0 6% 0

- 1000°0 - L1 - L1yl 886°0 oeo 650°0 6I%°' 0

- €000°0 - 91 -~ €0y’ 1 101 ee’o - 1900 - E6E°0

- 000070 T 6°1 - se 1 £96°0 Lieo 0.0°0 L8E°0

- 10000 - 81 - 19: 15 | $L6°0 €&eeo L90°0 . oI%° 0 . (Q3N-MO01-INV) _

- €000°0 - 92 - 69¢°1 10°1 - t6Z70. 990°0 - 6S€°'0 . €-1NV-Wi
Tw 0oz/¥ W ovz/? /%% 1/%m 1/ 3w 1/8u 1/ % )/ o /% T/ 8w FERL

ysy anpisay 2 ~8ap -jaeyg 20Q N 810 riaeg N 1®30% zvug.vmoz N dwuwdag Eun NI o

(P, 100D) (] NP2m) INP1OAZ puUR SJWIVIIM JO 'u.lv awg gy 21q9L



w00 0 £500°0 v0° 1 %8 uio 62€° Y see 60670 000> 646°0,
6200°0  €£%00°0 %01 6L %0%°0 81y 15°¢ 8060 S00°0> 806°0
8€00°0 09000 8071 Lt 88270 16"y BE € 116°0 S0070> 116°0
9200°0 0%00°0 60°1 L %8170 z0z° Y R [ 't 680 SU0TO> Zo8°0.
RLO0 0 8€00°0 911 8L 91€£°0 S62°Yy oy <6870 S00° 0> $68°0 , . dealy
8200°0 1€00°0 91°¢ 6L 8yi'o "'y 15°¢ ¥96°0 $00° 0> %96°0 - apjeddy, ny
%4000 2800°0 29°¢ 1y 0€L°0 65570 89070 LA (€0°0 11570
£R00°0 06000 69°¢ 'y 629°0 1€5°0 650°0 €270 (40°0 09%°0°
$800°0 1100 89°¢ £y #1°2 16570 vL0°0 12970 9800 Ls%°0.
T110°0 L010°0 14 289 vy 90%°0 69970 £20°0 09€ "0 98070 S 9LE0
1010°0 €010°0 AR Sy 081 205°0 0800 98¢ "0 90’0 zzvo A o
9600°0 00000 8y’ sy £6°T  9wo 0900 98¢ "0 060°0 91%°0 Jaaq pay
- 9000° 0 %0€°0 0'€ 08170 144 M) 622° 0 89170 820°0 961°0
- $000°0 $6Z°0 0°¢ 9€0°0 S0S°0 20e°0 SL1T0 820°0 €0z 0
- 1000°0 - z'¢ - 65%°0 £52°0 28170 %Z0°0 9020
- 600070 6€€°0 0°¢ 6%0°0 (89°0 192°0 6610 (z0°0 . 9220
- 9000° 0 6L2°0 S € €£0°0 £6%°0 882°0 08170 £20°0 €0z°0
- %0000 61€°0 vg 8%0°0 Lew'o 612°0 981°0 zz0°0 80z°'0. Jioqueq °3g
- - - 9L - £€92°0 10°0> €20 zto°o £92°0
- 1000°0 - I - ©BIT'O 10°0> 00z 0 82070 8z2°0
- - ~ 9L - $92°0 10°0> L1eo . 820°0 9270
- - - 9L - 9920 10°0> £€270 . £€0°0 9920 .
- %000°0 C- Lt - (s2°0 10°0> LIz o 0€0°0 tsT'o
- 0000°0 - 6L - 0sZ 0 0100 Y1zo 9z0°0 0%Z°0 T deany Saey
- - - z-o1 - 78€.°0 £1070 0ze"0 1500 1LE"0
- - - €01 - o £20°0 85€°0 1%0°0 66€°0
- 00000 - €01 - 76£°0 y10°0 SSECT0 . g90°0 8€°0
- - - %" 01 - 89¢°0 10°0> Z6€°0 9£0°0 89¢°0
- - - Lol - 0% 0. 10°0> 662°0 CImto 0% 0 .
- ~ - 801 - vL€°0 €100 9Z¢°0 SE0°0 19¢°0 42318801219934
W goe /a4 w gofa /% /30 /8 1/ /% 1/ 8w 1/ 8u. /8% v
ysy anprsay. o "Bap -amy o04a N 820 *3a8q N ye30r  N-Yon-fon N dvusBig un ML

(S1 333a) anpyeas pus sjuarim jo s3ep oy ..oc ,v_a-.-..



- - - %€ - 86v°9 8290 68y 81°1 Lto'9
- - - £°¢ - $$9°¢ 90 C6LC 1 10°¢
- - - L - 99¢ "y 9% 0 96'Y 61°1 €19
- - - 8¢ - 65%°¢ 65%°0 8"t (T A | 00°¢ - i
- - - 8'¢ - 1€S°¢ 1$%°0 . 98¢ 2z 80°¢ (1QxZ - 1NV)
- - - 9°¢ - 85%°¢ 8L%°0 o8¢ 811 86y T I-INV-NY
- - - €1 - z6£°0 10¢°0 160°0 $00°0> 160" 0
- - - A - 09€ "0 S0 0 $50°0 $00° 0> $S0°0
- - - €1 - 1€y°o L06°0 92170 $00°0> Z1°0
- - - 91 . - £8L°0 91C "0 490°0 $00 0> £90°0
- . - 81 - 69€°0 91¢°0 £50°0 $00°0> £€s0°0
- - - L/ - 70 €€€°0 Lo $00° 0> Lo BIMIXIY 8iauy
€000°0 9000° 0 L0 L% 801°0 956°¢ on°¢ v6$ 0 S00°0> v5¢°0
- £000° 0 1eo 9°¢ SI1E°0 606°¢ 8¢ 62570 - S00°0> 6250
1100°0 00000 Y%L°0 9°¢ 910 188°¢ 82°¢ £09°0 $00° 0> 09°0
- %0000 $8L0 S'€ 001°0 600°% 8¢ 625°0 $00° 0> 625°0
- 1000°0 98L°0 6" 860°0 166°¢ LAY 16670 . 500°0> 165°0 v
- €006°0 Y90 1y 160°0 9L6°¢ 99°¢ v1$°0 £00°0> 2150 AN0GJBY uo3|lwey
$100°0 7zZ00°0 862°0 01 LE1°0 00 %10°0 N VAN SE0°0 907 0
£100°0 6100°0 682°0 01 © %00 9170 zio'o 6210 S10°0 ™o
s100°0 {100°0 £0€°0 1 840°0 171°0 110°0 K2R ) 91070 0€1°0.
6000°0 £100°0 110 A 01 9.0°0 1€1°0 L10°0 £60°0 120°0 911°0
€100°0 0Z00°0 1sz°0 LA 90Z°0 001°0 910°0 8900 910°0 . 980°0
2000°0 97000 €Lz°0 z'1 {He'o 611°0 810°0 $80°0 91070 10170 d2a1y evmng
%7000 z500° 0 £9°2 6°S <8Z°0 uy'e 02 6LLT0 810°'0 LeL-o
€%00°0 8500°'0 €9°2 z9 §5Z°0 L16°¢ L €0 v20°0 900
SE00°0 9500°0 e €9 169°0 65Y°¢ @i €eLo 9000 62L°0
900°'0 05000 €2 T°9 Lsz°0 129°¢ 6L°¢ $€9°0 900°0 199°0
1200'0 €500 "0 8S°2 99 £€€6° 1 199°¢ 8L 959°0 £00°0 1990
<100°0 0500°0 91 %9 £02°0 61v°¢ oL 1070 $00°0 61L°0 daaty ose1y
W oog/3 1w oog/8 .1/ 1/% /8 1/ 8w /% 7/8u 1/%a /8 dajup
yey anpreay 2 %10 raamy 004 N "810 ‘jamg NP1 . N-Yon-fon N dtuedig twn NYL

("P,W02) (] Weaa) Inpyeas pus oIwa}aaem Jo ®Jep aoy -9y IqEl .



- 1000°0 - ot'o - 100 620°'0 £€0'0 rATIM) v0° 0

- - - az’o - €50°0 0€0°0 010°0 £10°0 £20°0

- {00070 - 0z 0> - {90°0 2€0°0 %20°0 110°0 $€0°0

- - - 06°'0 - $50°0 260°0 600°0 910°0 €20°0 .

- 0100°'0 - 0L 0 - 850°0 £€0°0 910°0 110°0 82070 © (0 @1dues)

- - - 0%:0 - 650°0 L60°0 000°0 £10°0 €0 . Z-WuD

- - - 1°67 - 60L°2 90°2 9€$°0 ctro 6%9°0

- - - T°Ce - €6°T o' 166°0 11€°0 798°'0

- - - 1°¢2 - 806°1 'z $E$0 €0t 0 8€8°0

- - - 8¢ - $6°2 rA I/ 8050 A4 ] 0£8°0

- 0000°0 - €€t - $€6°2 60°2 965" 0 60€°0 $98°0 (IH-Q3R-INV)

- - - L9 - €Le 60°2 s "0 o £89°0 (S-INV-WY)

- - - 91 - €yl £0°1 {9€°0 940°0 . €9y 0

- - - (3 | - ey 1 90°1 £€sE°0 oo 92490

- 1000° 0 - L - 6% 1 01 6L€°0 890°0 9%°0

- z000°'0 - 9°1 - 88y 1 80°1 AL ] 9.0°0 . '80%'0 |

- - - 1T - (S 'g0° 1 , 8¢°0 140°0 Sy 0 (Q3W-MOT-INV).

- 2000° 0 - T2 - 29y 1 0°1 91€°0 940°0 T6€°0 o g-INV-WY
Tw (0z/8 1w 00z/3 /80 1/8% /8 1/ 8% /% /% /% 1/%a ©aajep

ysy anpisay 0 "Ba0 "awg 20Q N ‘830 -33®g N 1ol N-Con-fon  w dwuwdig ‘un MLL

(P, 3002) (G] WPam) anpyeas pun SJUaLIINM JO BITP ANy 9V VL



A7. Raw data of total P (ppm)

[

Storage Time, Week -
Water : : — e .
week 0 week 2 week 5 week 9 week 12 week 15

Pg .0072 .N047 . 0051 . 0055 . 0048 . 003997
. 0081 . 0049 .0083 .0077 . 0066 . 00743
. 0080 . 0049 .0079 . 00R5 . 0061 . 006651
. 0080 .0049 . 0069 .0079 . 0064 . 00657
.0080 . 0049 . 0076 .0078 . 0068 . 007596
. 0076 . 0048 .0073 .0077 .0058 . 006593

Py : .0161 .0155 .0161 - L0182 .0169  .016749
.0156 .0154 - .0165 .0174 .0174 .016869
.0161 .0156 .0182 L0174 .0177 .016688
L0160 . .0155 L0176 .0170 .0167 .018317
.0160 .0155 .0179 .0179 .0176 .017332
.0160 .0153 .0175 .0167 .0179 .01603

Py . 1098 .102 -1194 .1149 . 1143 .110618
.1119 .103 <. 0002 - .1180 .113069
L1127 .103 .1190 .1183 L1170 .113635
L1127 .103 .1196 1214 L1141 .113257
.1137 .130 J127 . 1198 .1163 . 1094R9
L1137 .103 1161 .1187 L1125 .107989

P3 .2761 .260 .2958 2951 2935 .287765

.2736 .269 .2924 .292] L3144 .279767
.2761 . 262 . 2858 .2019 . 3034 . 2R6532
. 2761 .283 . 3009 . 2881 .2982 . 283006
. 2791 . 251 .2974 .2956 . 2945 . 278814

P, .4890 L4309 L6173 L5482 .5195 .521473
L4834 453 .6150 .5562 .5595 .535422
L4854 L6443 L7265 .6002 . 6708 .520216
L4819 449 6570 .5921 - .497973
L4829 ‘ L4649 .573 .5297 .495] . 504884
L4797 ~.455 .586h .5989 .5953 .507775

l o L2744 . 286 . 3021 - L3124 . 300228
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