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TABLE 2 Monthly Geometric Means for Total and Faecal Coliforms

Month DEC 1986 JAN 1987 FEB 1987 MARCH 1987

Average

monthly 121 11.8 14.9 15.1

water ,

temp. C

Monthly Total Faecal Total Faecal Total Faecal Total Faecal

s Coliforms Coliforms Coliforms Coliforms Coliforms Coliforms Coliforms

eometric Coliform r
gean No/100' ml No/100 ml No/100 ml No/100 ml No/100 ml No/100 ml No/100 ml No/100 ml
Effluent  6.5x107 2.22x107 9.59x107 1.50x107 9.42x107 1.90x107 7.52x107 1.78x107
of Pond A1l

6
Pffluent  2.59x106 9.20x105 4.28x107 6.18x10° 5.57%x107 1.0 x107 3.23x107 7.94x10
of Pond A2

5
crfluent  4.02x108 4.73x10% 7.15x10% 1.02x10° 7.05x10%  9.98x10° 6.94x10% 7.84x10
of Pond F2

4
Effluent  6.38x105 6.53x10% 1.24x106 1.76x10% 8.78x10° 1.12x10° 6.30x105 9.65x10
of Pond F4
Effluent 8.21x10°% 8180 2.36x10° 31020 1.28x10% 17252 4.87x10% 13924
of Pond M2

Effl uent 12289 1022 27838 4423 13176 2631 3908 814
of Pond M4
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TABLE 1 Mid-depth Areas, Depths and Theoretical Retention Times in ponds

time, days

Pond A1 A2 F1 F2 F3 F4 M1 M2 M3 M4
Mid-depth 3.16 3.16 7+25  7.25 .25 s 25 6.25 6.25 6.25 6.25
area, ha.

Depth, m 5.1 5.1 2.25 2.1 1.6 1.6 1.2 1:2 132 1.2
Theoretical
retention 4.6 4.6 4.8 4.3 32 3.2 2.3 2.3 2.3 2.3
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TABLE 3 Total and Faecal Coliform Die-off Coefficients ( Kp ) for Individual Ponds (d-1)

=51, 9B

Sl o . DEC. JAN. FEB. MARCH é'M:]ZE:iC
S araeter 1986 1987 1987 1987 e
Means of K
Values b

Total Coliforms| 0.11 0.03 0.03 0.09 0.06
Al

Faecal Coliforms| 0.14 0.24 0.07 0.12 0.11

Total Coliforms| 0.28 0.:27 0:15 0.19 0.22
A2

Faecal Coliforms| 0.23 0.31 0L 0.20 0.23

Total Ccliforms| 0.28 0.32 0.40 0.24 0.28
F2

Faecal Coliforms| 0. 31 G532 0.48 0.40 037

Total Coliforms| 0.39 0.43 0.57 0.48 0.46
F4

Faecal Coliforms | 0.43 0.24 0.62 0.50 0.49

Total Coliforms | 0.65 0.56 0.70 0.76 0.66
M2

Faecal Coliforms | 0.66 0.60 0.67 0.i53 0.61

Total Coliforms | 0.58 0.83 0.92 0.74 0.76
M4

Faecal Coliformes |0.67 72 0.68 0.66 0.68
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TABLE 4 Theoretical Retention Time (8. daus). Surface Organic Leading (OL. kg BODs5/ha.day) R - qu‘er :’emtp'. 12_’15 ‘c .
PH and Total BODs (mg/1) in Al-Samra Ponds During the Period Dec. 1986-March 1987 ‘ s og reduction = log Ni— log Ne
& s "
Sample December 1986 January 1987 February 1987 March 1987 | ﬁ _
or =l —
Pond H =1
6 oL PH BOD, 6 OL PH BODg ® oL PH BOD, & OL PH BODg @ E
o 2-6
Raw wastewater - - 7.29-78 - - 7.20 743 - - - 7.06717 - - 7.1 773 3 -
Al , 5.5 - 7.24375 4.6 - 7.09368 4.7 - 7.03332 7.0 - 7.04 400 :
A2 5.5 - 7.31317 4.6 - 7.25300 4.7 - 7.18258 7.0 - 7.23 323 =
F1 5.71233 7.76 247 4.8 1410 7.58 209 4.8 1195 7.54 255 7.3 1001 7.73 306 0.0 T T
F2 5.0 981 B8.17 165 4.3 1363 7.72 261 4.3 1181 7.71 241 6.5 949 7.94 279 0 5 10 15 20 25 30 35 1,0 | 1
F3 3.8 655 8.25 143 3.2 1227 7.80257 3.2 1160 7.81 235 4.8 865 8.08 265 } Retention time(days) 45 50
F4 3.8 568 8.33 110 3.21208 7.88 253 3.2 1088 7.85 213 4.8 821 8.15 235
- -
M1 2.7 507 8.35 101 2.3 1379 7.99 232 2.3 1144 7.97 202 3.4 845 8.19 205 : o s .
M2 2.7 465 8.38 95 2.3 1265 8.06 223 2.3 1085 8.01 194 3.4 737 8.24189 a 93 - . 3 0.9
= - Watertemp. 12-15"¢C S 777 :
M3 2.7 438 8.39 87 2.31216 8.12191 2.3 1048 8.07 168 3.4 680 8.29 171 = - = 4 Water temp. 12-15 C
2 _ o
M4 2.7 401 8.41 89 2.31041 8.13164 2.3 902 8.12162 3.4 615 8.33138 o — % : -
.6 o » Y *® - @ =
&
S 0.5 * N o 06
S ] » =
@ ] = » ® ]
5 3 . . & ;
-— . . . b=
BOD oL) T ,LC35,9 ) 2Ol Gy — ¢ Jyus £ & i
g S S e I oL Lo cBE L LR J E 03 . i £ ]
e -~ s 0.3 -
“ . : =3 _ == B
el sle sl Ja(J*,\,JJa‘aJ@.,;,,)JSBODS SPH (54, 50 ,GSCe,0 8 E| @ = ]
-E: = < -
’ - -t -
. VAAY ouLeU)‘A9 Jf\aQLMﬂa 6592 JM" J9° ; 0.0 e § I
w ¥ LI e e |
; 500 7'50 ERREIEAEEE TR I I o o o o o o s o i B o e
| ;1000 1250 1500 7.0 7.5 8.0 8.5 9.0
Organic loading kg BODS/ha.day ’ T pH 4 '
Didays)&ph  ollkg BODB/ha.day)&BOD6E(mg/I) D{days)aph  ol(kg BOD&/ha.day)&BODE(mg/l) s 7 —
0 1400 0 : 1600 g - < ]
3 0 3 [ 1500 € o9 - g S0 -
- r 1000 [ = = ~ 7
6 - 800 6 1000 - _ Water temp. 12 15¢ - - Water temp. 12 - 15 'c
i L 800 =2 - i
4 s 4 [ 600 @ il £ o
» - 400 3 L 400 - .~ * s
H n 8 b 200 H ﬂ il B\ F 200 9 -1 2 ¢
(o R e e 5 St arest= [ O 0 T i T i ) v e e g e e 0.6 o -1 %
At A2| F1|F2 | Fa|Fa|M1|M2|M3|M4 At A2 | F1|F2|F3|Fa|mi|m2|M3|m4 < i s 06
Theo. Reten. Time |5.5|6.6(6.7| 5§ |38{38|27127 (27|27 = Theo. Reten. Time |4.6]4.6|4.8(4.3|3.2(/32|23(23|23|23 @ = .?- : & 2
Sur. Organ. Loading| O | O [1233/981|666|568/507 466|438 401 Sur. Organ. Loading| 0 | O |141013631227/120 379/1266{1216(1041) ‘S : g = &
PH 7.247.31(7.76/8.17|8.26/8.33/8.35/8.38(8.39/8.41 PH 7.09(7.267.68(7.72| 7.8 {7.88|7.99/8.06/8.12|8.13 € - o - 2
Total BODS 375|317|247[165 (143|110 | 101| 96 | 87 | 89 Total BODS 368(300|209|261|267(263|232{223| 191|164 'o' 0.3 - [ 0.3 1 &
- i = 0.3 — 2
December 1986 January 1987 3 ] 2 - :
bt ) e . 3
Bl Theo. Relen. Time 8ur. Organ. Loading Bl Theo. Reten. Time ur. Organ. Loading ° . : - @ i
] po 20 Total BODS J pH 23 Tolal BODS ‘ § e § ] : +
‘ 2 0. olll|5|°lll1|llll|llll] & 0.0 I O O
‘ 2 50 750 1000 9
T0tal BODS mg/1 i L
P p S Gl Ol s ¥ e L Ko
Didays)aph  ollkg BODS5/ha.day)4BODS(mg/N) 1400 10 D{days)aph  ollkg BOD6/ha.day)&BODE(mg/I) 1200
10
- 1200 L ol L -
g ' - 1000 8 ;ggo L oby LELS,I,s
6 - 800 . 800 i adid ol bt JE
N L sols ) . e e e _
; L : i 490 252L ol e o Ol aais— 00, 3L Olome Lo O a5 Y aylel ng
2 H 2 o J\® - 200 H ﬂ BN 200
0 r’ 28 A P 0 0P p T B B i i s i s ) I ,Jp‘.'; ' 3 3 o v . .
atlaz| F1|F2|Fa | Fa|mi|mM2|M3|Ms At|A2| F1|F2 |F3 [F4 | M1|M2|M3| M4 ? )Y 69"*’“\"-""*‘-[5 Lo LLo,l s LT O ‘n_,.o._.!..\f
Theo. Reten, Time |4.7|4.7|4.8]4.3|3.2|8.2(2.3|23|23|23 Theo. Reten. Time | 7 | 7 [7.3(6.6(4.8(4.8]3.4]|3.4|3.4]|34
Sur, Organ. Loading| 0 | 0 |1196/1181/11601108 1144110861048 902 Sur. Organ. Loading| 0 | 0 [1001/949/866|821/845|737|680|616 BOD5 L_fﬁ s
PH 7.037.18|7.64|7.71|7.81|7.85(7.978.01/8.07|8.12 . PH 7.04{7.23|7.737.94/8.08(8.16/8,198.24/8.29/8.33] : J =
Total BODS 332|268|266|241|236|213|202| 194 | 168 | 162 Total BODS 400(323|306/279)266(236|2056| 189 171|138 . P o~ i
S0 o1 as G Ol _¢e - % « & s o s :
February 1987 March 1987 3P 0l PR Ol BN S 320 Gloae e Ol S f ol Ko
I Theo. Reten. Time 8ur. Organ. Loading I Theo. Reten. Time 8ur. Organ. Loading b Ll-.sJ | BE LSGJ-;«LO _,ju.lS LULS. . . .
O pu EZ3 Total BODS [ pH E3 Total BODE ‘“ SEES ‘o 4
Y % _,.__.'».L.w' e . (31 . PH Lﬁ
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TABLE 5 Nematode Egg Counts in Al-Samra Ponds System

Sample Location
Date
Raw wastewater A2 outlet F4 outlet M4 outlet
eggs/1 eggs/1 eggs/1 eggs/1
24/1/1987 71 7 7 0
31/1/1987 53 10 7 0
7/2/1987 50 10 10 0
14/2/1987 141 36 24 0
20/2/1987 350 10 0 0
ok
Geometric Mezn 99 12 6 0
Removal - 88% 94% 100%
Efficiency

*
Ascaris lumbricoides, Trichuris trichiura. Ancyiostoma duodenala

and Nectar americanus

* %
Arithmetic mean
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