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ABSTRACT

Algae in the lagoons of wastewater treatment plant at Port Said
were analysed qualitatively and quantitatively for the biological indication
of the change and improvement in wastewater quality from aerated
through facultative and polishing lagoons before pumping the treated
wastewater into lake Manzala The first treatment lagoon proved to be
dominated by blue-greens, and in the algal toxicity assessment showed to
be toxic with higher filtrate concentrations.

The anoxic zone of the facultative lagoon was also dominated by
blue-greens. It ‘s filtrate showed no toxicity when tested with Selenastrum
capricornutum.

The oxic zone of the facultative pond was quite different reflecting
a clear change in the quality of water. It was dominated by centric diatoms
and chlorococcalean algae. When assessed for toxicity, it showed
stimulation except at 90 and 100% filtrate which showed dramatic toxicity
even lower than the ECs¢ It's toxicity may be referred to the high counts
of Oscillatoria amphibia. The polishing lagoon had a rich algal vegetation
dominated by the centric diatom Cyclotella menegheniana followed by
the chorococcalean Crucigenia tetrapedia. lts filtrate showed a shight
toxicity with concentrations over 70% which could be again referred back
to the high counts of Oscillatoria amphibia. The effluent pump station
was dominated by Cyclotella menegheniana and the chlorococcalean
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Ankistrodesmus  faleams.  When assessed with the algal bioassay, it
showed no toxicity except over $0% concentration.

These qualitative and quantitative phytoplankton analysis with the
toxicity assessment by algal bioassays proved an insufficient efficiency of
the Port Said wastewater treatment plant. This biological analysis is in
agreement with data of BODs, COD anc TSS that were compared in the
influent and effluent wastewater.

INTRODUCTION

The two major strategies applied for the wastewater treatment are
the non-algal conventional intensive treatment and the iniegrated
microalgal-bacterial system. When climate permits in tropical and
subtropical regions, algal-bacterial system can equal or exceed the
intensive conventional treatment and do so less expensively. The algal-
bacterial photosynthetic oxygenation of soluble organics in sewage is
carried out in special reactors termed high-rate ponds. Properly designed
and operated high-rate ponds are capable of removing more than 90% of
the carbonaceous BOD and up to 80% of the nitrogen and phosphorus in
a very less expensive way (Oswald, 1988). In these ponds, the more algal
biomass is produced, the more oxygenation of organics in sewage and the
more nutrient reduction are achieved. In developing countries with warm
sunny climates, shallow oxidation ponds or lagoons about 1 m deep have
proved very effective for sewage treatment.

Many algal genera are known to occupy wastewater ponds from
time to time (Palmer, 1980). Genera like Chlamydomonas, Euglena,
Chlorella, and Oscillatoria being either flagellated or small enough or
having buoyancy that would make them fail to settle are nondesirable in
the algal oxidation ponds. In flow-mixed ponds, best algal genera are like
Scenedesmus and Micractinium protected with spines or setae with rapid
growth and would settle easily for harvesting when the pond is not mixed.
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Bux and Kassan (1994) found that the algae detected in many activated
studge plants were the common ones known for polluted freshwater.

The problem with vigorous algal growth in sewage oxidation
ponds arises when they become dominated by toxic phytoplankters like
dinoflagellates, some blue-greens or coccolithophonds. Dinflagellate
toxins are known to be extremely hazardous to public health and they mav
cause human and animal death through paralytic shellfish poisoning (PSP)
Several dinoflagellates have been identified to be toxic especially
Gonyaulax acatenella (Prakash and Taylor, 1966).

Toxic blue-greens have been also described for their peptide
toxins. Examples are: Microcystis vindis (Watanabe et al, 198¢)
Phormidium  formosum  (Skulberg et al, 1992) and Oscillatoria
acutissima (Barchi et al | 1984).

The aim of the present work was to analyse the phytoplankton
population of the lagoons of wastewater treatment plant at Port Said
qualitatively and quantitatively to detect the dominant and subdominant
species and to match them with the chemical analysis, BODs, TSS (total
suspended solids) and the count of coliforms for both influent and effluent
to check the efficiency of the treatment plant. It was also aimed to check
any possible toxicity in the lagoons water using algal bioassay.

MATERIALS & METHODS

Water samples were collected from the aerated lagoon, anoxic and
oxic zones of the facultative lagoon, middle of polishing lagoon and at the
effluent pump station during fall 1997. One liter of each sample was
filtered with GF/C whatman glass filters, the filtrate was preserved in the
dark at 4°C for immediate chemical and biological analysis. The residue
was dried at 105°C until constant weight to measure the total suspended
solids. Another liter of the sample was kept in the dark at 4°C for COD
and BOD analysis.
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Table 1 : Port Said WWTP influent and efMluent data for the
month of October 1997.

WWTP INFLUENT
Flow. .

Date Day of 1,000 pH. Alk. TDS. VSS, TSS. BOD.. Coliforms.
Week b SU Imgl mgl mgl mgl mgl N100 m!

bt Wed 108.5 o 275 2084 97 122 118 8.0651.000
_2 | T 1052 76 275 2084 136 178 1 1.400.000
3 Fr 1124 76 272 1970 91 108 122 ] 3.600.000
4] sa i 264 197 141 180 126 2600000
5 Sun %0 | 2088 97 123 125 | 4000000
.6} Moo o 28 2524 180 228 200 300.60¢
I ™ FSIN N TZON RN TPRN I PPRS BT R
8 | wed . 273 2044 130 180 16 900,000
K Thu 76 276 2210 152 192 140 1.000.00¢
10 | Fn *s 275 728 | m 24 160 | 1.500.000

1l sa 76 265 1968 140 186 136 1.650.000

12§ S 76 287 1912 120 174 126 | 1.830.000
13 | Mon 76 285 | 2046 % 130 160 | 1.600.000
14 Tue 3 286 1818 9 18 1o 3.200.000
15 | Wed 78 282 2078 168 22 164 | 1900.000
16 | Thu 7.5 295 2098 58 198 180 5.200.000

17 | En 7.8 280 1636 m 151 9 2.000.000
18 | Sa 7501 280 053 | 0 126 101 | 2.500.000
15 | Sun 26 278 1511 89 118 131 6.700.000
20 | Mon 76 271 1764 91 118 128 | 8.700.000
2| Tue 76 277 1961 m 155 100 | 1.00.000
n Wed 76 278 1880 | 141 175 127 | 6.000.000
2 Thu 7 M 1914 141 148 178 | 20000000
24 Fri 7.6 280 1935 90 124 160 10.600.000
25 | sa 76 288 1962 144 177 213 | 20200000
26 | Ssun 76 282 2403 101 131 171 | 20000000
27 | Mon 77 265 2151 18 152 204 | 18.000.000
28 | Tue 76 275 197 | 136 175 172 | 15.000.000
29 | Wwed 7.6 282 2082 102 134 157 3.000.000
30 | Th 77 278 2030 | 138 182 22 8.400.000
31 Fri 1.5 275 1828 112 162 191 18.000.000
Minimum Day _ 75 | 264 1636 8 108 92 300.000
Maximum Day - 78 295 | 254 | 1%0 225 21 | 20200000
Monthiv Average 7.6 277 1991 123 150 6.470.323

Monthiy Average Corrected for Algae SRR N T

BOD; is the amount of dissolved oxygen consumed by microorganisms. over a S-day penod, biodegrading the organic constituents i the wastewater
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Table 1 : Port Said WWTP influent and efftuent dats for the
month of October 1997,

I VWWTP EFFLUENT PUMP STATION
Chior-
e | Davor | o Alk, DS, fophyll | vSS. | Tss. |CBOD, | comforms
Week SU jmg/L mg/l A, mg/L mg'L mg/L N'100z
me/L
! Wed [} 80 | 142 | 2317 | 0248 14 30 6 265
|2 Lot || ove | e | awr | | s 30 | 20 405
JES IO 2 O IO TE OO T Y D Y T 738
4 | s || 78 | 138 | 2137 | oo 17| 31 3 135
< Sun 79 147 | 213 1 18 4 205
¢ Mon 80 | 147 | 2 16 33 1 55
BE Tue 80 1 19 | 2w | T n 2 4 80
_____ 2 Wed 80 150 2170 0.1 12_7 19 26 it 130
o ot |f e | isa | oo T BT s80___
TN I TN RARTTINN 1T D I Vi DR TN I 2
o ose ffoze | oase | ama T s s [T T a5
12 [ s || B0 | 16 | 271 | o017 | w0 | . 39
13 Mon || 79 | s | aim 7 18 5 61
14 Tee |§ 7% | as1_| 207 | [ g 10 3 25
15 wed (| 79 | 152 | 130 | 36 17 63
16 Thu 78 | 1as | 2152 | o000 T 2 | 3 73
v LR | w0 | aso | aer | | e | g 3 762
18 sa || 78 | isa_| 2084 | | Ty 7 13 160
D Sun || 80 | 155 | 2180 | o010 9 20 3 133
20 | Mon f| 79 | 156 | 2097 | 0020 T 25 s 175
2 | Te 80 | 1se [ | | s |y | 3 T
cno g Wed (fost | e | 209 o0 | | s |7 | ed
| e (f 82 | 163 | a0 B T U 59
ST B TR O "7 AN BTN BT N T
| 25 | sa L DO T I I SR T A ™
26 sun ] 80 | 183 | 2117 | o000 8 13 4 40
27 | Mon | 79 | 206 | 220 IR 20 9 85
28 Tee || 80 | o 226 | 0000 | 9 2 s 63
29 Wed || 80 | 190 | 2083 | o030 | 8 16 2 20
30 Thu 80 | 192 | 2098 | o0.008 16 25 7 29
3 Fri 8.0 202 | 2105 7 3 3 180
Minimum Day 76 138 { 2038 | 0.000 5 10 2 20
Maximum Day 82 | 206 | 2317 | 0248 | 37 50 2 762
79 160 | 2137 | 0041 13 24 ” 150
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Average pH values of different water samples were directly determined
night at the sampling stations using 2 horizon ecology Co pH-meter model
5995 Welsh method (1948) was used for the determination of total
alkalinity. BOD and COD were determined according to Standard
Methods (1989).

Idennfication of algal taxa for phytoplankton analysis was
followed according to Smith {1950), Desikachary (1959}, Prescott (1962,
1978), Javronisky and Papovsky (1971) and Hindak et al. (1975).
Diversity of algal vegetation was followed as Shannon and Weaver
(1963). Chlorophyll "a“ was estimated by the method adopted by APHA
(1985). Possible toxicity of water samples was tested through algal
bioassays using the international test alga Selenastrum capricornutum
incubated for a period of 5 days. Values of ECs, were calculated as
toxicity parameters.

RESULTS AND DISCUSSION

Physical and chemical parameters with counts of coliforms for the
influent and effluent water samples during fall 1997 are shown in Table
(1). Qualitative and quantitative phytoplankton analysis with diversity
index and saprobic index for water samples of the different lagoons are
shown in Table (2). Counts of Selenastrum capricornutum for the toxicity
test using the algal bioassay are shown in Table (3).

Algal bioassays for toxicity assessment of the different lagoons are
shown in Fig. (1). Algal species identified in the different lagoons are
illustrated in Plate (1).

The qualitative and quantitative analysis of phytoplankton in the
polishing lagoon Table (2) had a diversity index indicating a heavy
polluted water. As for the effluent pump station pumping the treated
wastewater into lake Manzala, it showed a slightly better water quality
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with a diversity index of 0.164, although it was still within the range of
heavy polluted water.

This should be an alarm that the efficiency of the wastewarer
ireatment. plant at Port Said 15 not enough to safely pump nts effluent o
a. The phyteplankton analysis of aerated lagoon. anoxac ard
oxic zones of facultative lagoon, also showed diversity indices of hezv
noliution with total algal counts maximum at the oxic - zone of the

=
»
:_D‘.
=
5
B
Y

:.»:acuhativﬁ one.

Looking at Table (3) and Fig (1) for the toxicity assessment of
water samples from the different lagoons through algal bicassay, we
found that the wastewater from the aerated lagoon was shown to oo
stimulating  the growth of the test alga Selenastrum capricornutum all tne
way to 57% concentration with SCy {concentration of water sampiz
causing stimulation by 20% comparable to control) at 58% Over 58%.
the water sample proved to be slightly toxic inhibiting the growth of the
test alga lower than the control, but never reached ECs, {concentratior.
inhibiting the growth of the test alga by 50% comparable to control). As
for the anoxic - zone of the facultative lagoon, the wastewater sampie
showed no toxicity but rather stimulation with all concentrations with
SCQ(; at 90%.

Wastewater from the oxic-zone of the facultative pond showed
slight stimulation up to 80%, after which it proved to be toxic even lower
than the ECsq level which was reached at 90% concentration. Wastewater
of the polishing lagoon proved to be slightly stimulating up to 65%
concentration with SCy at 43%. Over 65% it started to be slightly toxic.
The treated wastewater from the effluent pump station proved to be
stimulating the growth of the test alga with no toxicity. The toxicin
recorded for the oxic-facultative and polishing ponds, may be attributed
back to the high counts of the blue - green alga Oscillatoria amphibia
Several species of Oscillatoria have been reported to be toxigenic (Barchi
et al., 1984). The stimulation of the test algal growth for all samples is
most probably due to the available phosphorus in wastewater. Plate (1)
showed that the algal vegetation was dominated by clorococcalean species
in addition to some diatoms, blue-greens and euglenoids. Looking at
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Table 2.Qualitative and quantitative analysis of phytcplankton
1n wastewater lagoons during fall 1997.

Number cells x 10*/m!

aerated | Anoxic oxic poiishi | effluent
Species lagoon | zoncof | zone of ng pump
faculta- | faculta- | lagoon st.
tive tive

lagoon | lagoon
Arthrospira platensis var. temu - 1.56 0.45 - -
Chroococcus minutus 807 1.56 150 046 143
Chroococcus turgidus - - 44 - -
Lyngbva martensiana - - - 2.78 -
Merismopedia glauca - 12 - - -
Mernismopedia tenuissima - 962 2.54 1.63 0.92
lemm.
Microcystis sp. - . - 0.46 -
Oscillatoria amphibia 1.56 385 150 208 -
Oscillatoria chlavbea - 0.78 - - -
Oscillatoria curviceps - - 0.6 - -
Oscillatoria foreaui - 0.78 - - -
Oscillatoria subbrevis 0.39 0.78 1.6 0.04 51
Oscillatoria willei 0.39 0.68 - 0.46 -
Oscillatoria sp. - - - 2.78 -
Spirulina princeps - 0.39 0.4 - -
Actinastrum gracilimum - 16.9 40 324 -
Ankistrodesmus flacatus 0.39 67.3 110 658 6.95
Ankistrodesmus flacatus var. 0.39 86.5 120 34 463
mirabilis
Botrvdiopsis arhiza - 7.6 35 0.92 -
Chlamydomonas pseudopertyi - 12 - - -
Chlorococcum humicola 173 0.68 - 0.92 -
Chlorogonium spirale - - 120 143 -
Closterium peracerosum var. - 2 04 0.92 0.92
elegans
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Crucigenia teurapedia - 577 70 081 0.71
Dictvopshaerium - 1.56 - (.46 -
chrenbergianum

Micractinium Pusillum var. - 12 - - -
elegans

Micractinium pusillum - 27 0.4 - -
Fresensius

Oocyst borgei snow - 243 35 68.2 23
Scenedesmus acuminatus - 48 20 34 -
Scenedesmus armatus var. - 19.2 30 0.92 6.95
bicaudatus

Scencdesmus dimorphus 0.39 235 50 453 129
Scenedesmus quadricauda var. - - 0.4 - -
longispina

Scenedesmus quadricauda var. - 3.13 20 23 0.92
maxima

Selenastrum minutum 0.39 5717 %0 682 -
Tetradesmus wisconsinense - 1.56 - 6 -
Tetraedron muticum - 2.35 15 4545 3.7
Tetraedron trigonium var. - 0.76 - - -
gracille

Cyclotella comta 1.177 423 450 658 0.92
Cyclotella menegheniana 1.177 9.32 200 3159 761
Cyclotella michiganiana - - - 34 -
Cyclotella sp. - 6.7 36 - 0.82
Navicula canalis 0.39 0.78 - 0.46 -
Cyndra actinastroides 0.39 48 160 455 6.95
Euglena gmcilis 0.784 4.7 44 0.45 0.95
Phacus arbicularis var. caudatus - - 045 - -
Chroomonas nordstedtii - 1.2 20 1.36 0.68
Cryptomonas ovata - 3.13 - - -
Total number of of all species 988.61 2231 4367 4542 1085
Diversity index (pollution 0.2 0.069 0.073 0.153 | 0.164
index)

Saprobic index 1.68 1.5 1.44 1.26 2.79

.93-




Azab et al.

Tzble 3. Number of cells x 10" of Selenastrum capricornutum m}”
after § days incubation with different concentrations of

wastiewater.

| 9%, Cone. S1 S2 S3 S4 S5
Pol 595 962 355 414 340
1 786 820 380.2 561 540

10 663 530 319 361 375

20 613 389 292 375 450

30 834 532 | 3388 | 2361 474

40 588 398 452 339 422

50 520 636 374 275 366

60 211 708 465 288 4 424

70 202 432 347 243 383

80 200 388 418 181 558

90 192 312 108 222 269
100 204 293 106 275 325
Control 269 269 269 269 269
ECs 134.5 1345 134.5 134.5 134.5
SCao 322.8 3228 3228 | 3228 322.8

S1 = Aerated lagoon.

S2 = Anoxic Mid. Fac. lagoon.
S3 = Oxic Fac. lagoon.

S4 = Polishing lagoon.

S5 = Eff. Pump. Station.

Table (1) comparing the influent and effluent parameters, we notice that
the TSS (total suspended solids) was reduced by 75%, while the BOD
(biological oxygen demand was reduced by 90%. The coliform counts
were reduced by 99.9%.
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Plate (1): Algal species identified in the wastewater lagoons.

Spirulina princeps (L=54)

Arnhrospira  platensis var. terui
(L=6p) .

Lyngbva martensiana (L=2.5p)

Merismopedia i1enuissima Lemm.
©=3w)

Merismopedia glauca (D=100p)

Chroococcus turgidus (D=30p)

Chroococcus minutus (D=8)1).

Oscillatoria subbrevis (L=1.2p1)

Oscillatoria willie (W=3y)

. Oscillatoria foreaui (W=3p)

. Oscillatoria curviceps (L=3)

Oscilaltoria chlavbea (L=5p)

Oscillatoria amphibia (L=5p)
Phacus orbicularis var. caudatus

(L=70y)

Euglena gracilis (L=350p)

Cryptomonas ovata (L=60y)

Chroomonas nordstedii (L=11p)

Cyclotella menegheniana (D=15u)

Cyclotella comto (D=20p)

Cyclotella michiganiana (D=10p)

Navicula canalis (L=13u)

Cyndra actinastroides (L=35p)

Selenastrum minutum (D=3)

Chlamydomonas  pseudopertyi
(D=18y)
. Chlorococcum humicola (D=15p)

26. Crucigenia tetrapedia (D=6)

27. Tetradesmus wisconsinense (L=13p}

28. Tetraedron muticum (D=%y)

29. Chlorogonium spirale (L=19y)

30. Oocyst borgei snow (D=12p)

31. Tetraedron trigonium var. gracille
(D=30p)

32. Dictyosphaerium ehrenbergianum
(D=6y)

33. Botrydiopsis arhiza (D=9u)

34. Micractinium pusillum var. elegans
(O=7y)

35. Micractinium pusillum Fresensius
(D=4p)

36. Ankistrodesmus flacatus (L=65u)

37.Ankistrodesmus flacatus var mirabilis

(L=150p)

38. Scenedesmus dimorphus (L=17p)

39. Scenedesmus quadricauda var.

longispina (L=9u)

40. Scenedesmus acuminatus (L=35y)

41. Scenedesmus armatus var. bicaudatus
(L=10p)

42. Scenedesmus quadricauda var.
maxima (L=30p)

43. Actinastrum gracilimum (L=17y)

44. Closterium peracerosum var. elegans
(L=140p)
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ve, Plate (1}.

Contin
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Although the wastewater treatment plant at Port Said, Egypt
couic be considered efficient for improving some parameters of
wastewater like total suspended solids, biological oxygen demand and
Coliform counts; it cann’t be considered as sufficient i0 pump 1s effluen:
to Lake Manzala The effluen: is shightly toxic and it is certainly rich in the
inorganic nutrients. This high nutrient content would undoubtedly iead tc
high eutraphication of the lake which is already over-loaded. The lake is
used as ane of the main fishery resources in Egypt. Therefore, the design
of this treatment plant and other similar ones distributed in the couniry
must be changed to the high-rate algal-bacterial system in which
circulated high-rate ponds will be used for vigorous algal growth that
would consume the inorganic nutrients and then harvested for fertilizer or
fuel production (Oswald, 1985 and 1991). If such a design change 1s not
considered, the toxicity of the effluent and the high eutrophication would
have their drastic impact on the lake biota and public health

REFERENCES

APHA, AWWA, and WPCF (1985). Standard methods for the
examination of water and wastewater, 14" ed. New York
American Public Health Association.

Barchi, J.J.; Moore, R E. and Patterson, GM L. (1984). Acutiphycin and
20,21-didehydroacutiphycin, new antineoplastic agents from the
cyanophyte Oscillatoria acutissima. J. Am. Chem. Soc. 106
8193-8197.

Bux, F; and H.C. Kassan (1994). A microbiological survey of ten
activated sludge plants. Water Sci. acad. South Af 20(1), 61-72

Desikachary, T V. (1955). Cyanophyta-Council for Agricultural Research,
New Delhi - 686 p.

Hindak, F.; Komarek, J., Marvan, P. and Ruzck, J. (1975). KL ‘ue na
urcovanie vytrusnych rastlin, 1. Riasy. Bratislava SPN 440 p.

-99.



Azab & al.

Javromisky, P. and J. Popovsky (1971). Pyrrhophyta common in
Czechoslovakia,  Hydrobiological laboratory of the
Czechoslovakia Academy of Sci., Prague.

Oswald, W.J. (1985). Potential for treatment of Agricultural Drain Water
with Microalgal-Bacterial Systems. Contract no. 5-PG 20-06820,
Final Report US. Department of the Interior, Bureau of
Reclamation, Mid-Pacific Region, Sacramento, CA. 74 pp.

Oswald, W.J. (1988). The role of algae in liquid waste treatment and
reclamation In Algae and Human Affairs, Lembi, C. A. and
Waaland, J.R. (eds), Cambridge University Press. Cambridge.

Oswald, w.J. (1991). Introduction to advanced integrated wastewater
ponding systems. Water Sci. Technol. 24(5), 1-7.

Palmer, CM. (1980). Algae and water pollution, Castle House
Publicaiton, England.

Prakash, A. and F.J.R. Taylor (1966) A "red water" bloom of Gonyaulax
acatenella in the strait of Georgia and its relation to paralytic
shellfish toxicity. J. Fish. Res. Board Can. 23, 1265-1270.

Prescott, E.G. (1962). Algae of the western great lakes with an illustrated
key to the genera of desmids and freshwater diatoms. Revised
ed. Wm. C. Brown Co,, Inc. Dubuque, Iowa: 1113 p.

Prescott, G.W. (1978). How to know the freshwater algae 3™ ed. Wm. C.
Brown Co. Publishers, Dubuque, Iwa 293 p.

Shannon, CE. and W. Weaver (1963). The mathematical theory of
communicaiton. 117 p. Univ. of Illinois Press.

Skulberg, OM. Carmichael, W.W.; Andersen, R A; Matsunaga, S.
Moore, RE. and Skulberg, R. (1992). Investigations of a
neurotoxic oscillatorialean strain (Cyanophyceae) and its toxin.
Isolation and characterization of homoanatoxin-a Environ.
Toxicol. Chem. 11, 321-329.

Smith, GM.- (1950). Freshwater algae of the United States 2™ Ed.
McGraw-Hill Book Company, New York.

Standard Methods for Examination of water and wastewater (1989). 17*
ed. Am. Public Health Ass., Washington, D.C.

-100-



7.Pest Conr. & Eaviron. 8ci, 7( ] ) (1999; .

Watanabe, MF, Oishi, S .; Watanabe, Y. and watanabe M. { 1986). Strong
probability of lethal toxicity in the blue-green alga Microcysiis
viridis Lemmermann. J. Phycol. 22, 552-556.

Welsh, P.S. (1948). Limnological methods. The Blackiston Company
Philadeiphai- Toronto, 381 pp.

-101-



Azab et al.

i) pasld)

S;LﬂSJMd}AﬂaQ‘L}MQ\ﬁ}SJ@\MML\JJ

uMo@%hQ‘%@ih‘MM:\a\ﬁM
Eolall sl y puath 530 o dun g gn VS LSy LS dpma s g0 Aty poal
O gl y & sy A gl 3V 2 pms A @llhy paall il ol
ZSMSJPJ:’J‘WDL}ADCAA

SJJY‘BHJAJQJJY\ZMUEMSLJ\MQ\@\Jﬂdﬁy
u\_sx_as.z__,ma,-es,mt.euzﬂbs.,g‘é;uj‘»_:.Muj
2340 ) emall okl L Lag g A LS8 Y) 5l i 503l e 4kial)
53098 S p il sl Cladall jlaal 8 Al 585 ) Leabe oSl
1S 5a) it e dal oe Wi SIS S A AW 5yl O 23l ¢ 5ol Al
\ufimuM@B@WowﬂhmfcaabﬁJ‘ﬂ
;\MMQ;\MM,L}JJQ&}@@QM@;M
}JE}&A@‘BM»&&;#“&A@@S‘MJ&‘&JuJJA}‘
fadl 22 pla ) @Jw@q@%q%“ JB 53 585 g s
A ana i3 Y) buad L Lkl el gl (sl e AL ) dae) D
A3 o Fll sa L S k) S il S gy Galed)
le—ala o s L a5 Limgu g oS puiad W) s dally le piie Ubinise S oS0
Naeb [0 L Gsedl o3 (5 m3s %oV + (B9h 3 5 ae uaad) il 8 Al
S8 30D 5y D el Anne sl Ll il Ly iUy a0 0B e
Cadiy GOSIE ue 29 il suad ¥ aladall y Uliiasize M5 sl o 530 13 oy
s Lk %4 il S 5 Aalu L)

MMQ&};A\@M,@MM,&@?
.p,quﬁwjﬂﬁm@d\uﬂum&uuusj@w
OennSY] s T gl gl 50U 5 DU GV Jilas s (e BT A gl gl S
A gl £ ana 136 5 Aflas 50Ol o

-102-



	Scan2.PDF (p.1-9)
	Scan20001.PDF (p.10-18)

