2003 1
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3.3

BOD
Fig 2 C/N
3.
3.1
2002 3 20
10:00 19:00
21
Table2
Table2
3.4
I nflow mg I
COoD 26
BOD 7.67
TN( ) 28.2
TP( ) 115
3 2
Table 3,4,5
5
10
9
10
70
1999
Table 3,4,5 37 49
Item( ) BOD | COD | T-N | T-P
(mg/1) | (mg/1) | (mg/1) | (mg/1)
Influent 7.67 26 282 | 115
Effluent 5.22 6.8 6.4 7.3
Rejection rate (%) 319 738 | 773 | 365
Item BOD | COD | T-N | T-P
(mg/1) | (mg/1) | (mg/1) | (mg/1)
Influent 7.67 26 28.2 11.5
Effluent 510 | 144 8.0 31
Rejection rate (%) 335 | 446 | 71.6 | 730
Item 10 BOD | COD | T-N T-P
(mg/1) | (mg/1) | (mg/1) | (mg/1)
Influent 1.67 26 28.2 11.5
Effluent 2.39 22 15.1 45
Rejection rate (%) 68.8 15.4 46,5 60.9 3

521IMCM
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Conservation of water resources and water environment in the arid region.
-A case study on the natural circulation wastewater for reclamation of treated
wastewater in Jordan-

YOICHI Hamatsu

The country of Jordan is mainly semi-arid region. For example, an annua rainfall of Jordan is 200mm,
92% of rainfall evaporates, 5% become ground water and 3% become surface water runoff. Therefore the
water resources, which are available, are restricted to easily accessible ground, recycled wastewater and
surface water. Moreover wastewater is not clean adequately to use again.

This study aims to propose a method for conservation of water resources and water environment in the
semi-arid region based on the case study of the natura circulation wastewater for reclamation of treated
wastewater in Jordan. Accordingly the method that is low cost, easy technology, simple method, high
efficiency, easy maintenance and efficient biological treatment systems was proposed in this thesis.

Experiment of wastewater treatment were carried out using contact filter made from recycled PET bottle
and discarded glass which are easy to get in arid region.

As a result of the experiment, effect of eliminating organic materials from experimental wastewater was
confirmed in foaming aggregate. Specifically BOD, TN and TP were eliminated 68.8%, 77.3% and 73.0%
each. From this result, wastewater that was treated by using foaming aggregate can be reused for irrigation.
The following study was done to select an area where wastewater reuses. Water quality and rate of treated
wastewater including costs of water pumping should be considered to reuse treated wastewater.

Using spontaneous water flow for wastewater treatment plant has the following merits.

(1) Building cost of wastewater treatment plant islower than using other method.

(2) Energy charge of operating plantsis lower than using other method.

(3) Plant can be build by simple technology.

(4) Maintenance of Plant is not used so often.

Consequently Jordan valley was selected to experimental place.

Hereafter improvement of capacity of contact filter to treat wastewater and way of establish the plant
practically will be studied for realization of reusing treated wastewater.
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2 :Table1.2.1

2
200
1967 West bank
West bank
Table1l.2.1
m®/year/
1 0.69 14
2 456207
3 18.12 287
4 3.59 346
5 9.84 443
6 0.44 455
7 30.34 495
8 6.97 516
9 31.60 544
10 2.72 709
2000
2003
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Low Cost, No Chemical, Easy technology, Easy operation

and maintenance
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70
1999 521MCM 37 49
14 : Table 3.1

Table3.1 105m3

1993 1994 1995 1996 1997 1998 1999
341 302 259 253 266 224 195 37%
291 254 237 237 222 209 198 38%
3 3 3 4 4 4 5 1%
53 58 52 56 44 46 53 10%
347 315 292 297 270 259 256 49%
4 6 6 7 8 11 11 2%
45 45 49 52 53 60 59 12%
49 51 55 59 61 71 70 14%
737 668 606 609 597 554 521 100%

MWI HP (www.mwi.gov.jo)
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19

2001
Fig3.1.1

Fig 3.1.1
CIA HP http://www.cia.gov/cia/publications/factbook/geog/jo.html
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1980
1985

1991 WHO
* Guidelines for Discharge of Industrial and Commercial Wastewater into the sanitary Sewer
System 1996

(
)
Table 3.1.1
Table3.1.1
process NO; PO, NH, TDS TSS COD BODg
(mg 1M (mg ") (mg 1) (mg 1 (mg ") (mglh (mg I
As-Samra p 3.9 43.0 129.0 1124 136 320 151
" Agaba p 3.8 36.0 42.0 880 1524 266 83
*%‘ Ramtha p 3.0 54.5 206.0 1247 222 527 300
0 Mafraq p 2.4 79.0 178.0 1005 195 541 255
*g M adaba p 2.5 50.0 171.0 1209 283 671 279
e Ma'an p 3.1 30.0 103.0 1163 179 325 115
§ Irbid a 1.2 23.0 132.0 961 65 226 42
= Jerash a 7.2 19.0 42.3 1017 51 110 34
E Abu-Nuseir a 1.5 47.0 8.0 920 32 86 23
g Salt a 14.1 24.0 39.1 772 67 135 32
}”é Kufranjeh f 60.0 39.0 43.5 846 56 117 31
= Baga f 2.4 46.8 190.0 1123 249 782
Karak f 9.0 39.5 82.0 806 60 183 37
Tafielah f 13.8 39.4 68.0 824 69 156 42
__|Cooked Vegetables 50 - - 2000 200 500 150
§ Ripped Tress& Industrial Product 50 - - 2000 200 500 150
!, | Discharge to Flowing and accumula 25 15 15 2000 50 200 50
2 |Recharge aquifer 25 15 15 1500 50 200 50
'% Fish - - 05 2000 25 - 50
& Irrigate Parks 25 15 50 2000 50 200 -
Irrigate Fodder 50 - - 2000 250 700 250
[pl= [a]= [fl=

25



10,000ha

50MCM
MCM/
MCM/
Table 3.1.2
Table3.1.2
Crops
forest fodder 3 |excess effluent
g 4l |23
. . :& g o] § = > =] © ? % gg
influent flow directreuse|] '§| S| G| 5| 2| 2| | & §| 5| S| s|L Lfexcess effluent
WWTP (MCM) process | area(ha) | 3| 8| £ 3] BlS| 8| & S| 5| Al 2|2 ¢ flow
AS-samra 61.6 p 300 o o o o o o King Talal Dam
Agaba 3.0 p 150 o -
Ramtha 0.60 p 50 o -
Mafraq 0.84 p 25 o o O o o o -
Madaba 1.20 p 60 o o -
Ma'an 0.70 p 7 o O O O* o o -
Irbid 3.00 p 0.5 o o * o Jordan River
Jerash 0.66 a - King Talal Dam
Abu-Nuseir 0.55 a 0.5 o o King Talal Dam
Salt 1.40 a - Wadi Shuab
Kufranjeh 0.80 a 7 o o o o o o o Wadi Kafranjeh
Baga 3.20 f - King Talal Dam
Karak 0.41 f 3.5 o * o Wadi Karak
Tafielah 0.32 f 1 o* o Ghor fifa
Fuheis/Mahes| 0.31 24 under development -
Wadi Esir 0.30 15 under development -
Wasi Hassan
Wadi Mousa
Wadi Arab
South Amman .
Nau'r Wastewater treatment plant under study and construction
Ghor 1,2,3
Greater Irbid
Wadi Shallaleh

MWI HP (www.mwi.gov.jo)
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Khirbet As-Samra

waste stabilization ponds

(KTD)
1000
300ha 50% 50%
popular ,
Mafraq
ha ha
ha 15ha
Ramtha
50ha 49ha
Madaba
60ha 54ha
Kufraja
trickling filter system effluent polishing ponds
ha
Fig3.1.3
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Fig3.1.3 ( 2002/02/12)

Ma an
ha
0.5ha
2001 2003

Agaba
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Fig 3.1.4

Fig3.14 ( 2002/02/16)

3.2

29



3.3

400mm 500mm

Table 3.1.2

30



BOD,
King Talal Dam KTD

TDS 500mg 1™ 1000

It 700mg I* 1,200 mg I
120km
33,000ha ha
200mm 1600mm/
table 3.4.1
(Yamruk River)
50MCM KTD 50MCM
(Lake Tiberias) 50MCM
50MCM 50MCM 300MCM
Table3.4.1
North Shunna Deir Alla South Shaunna Total
[ 1 82620 48110 36775 167505
[ 1 [ 1 3810 (4.6) 5000 (10.4) 2557 (7.0) 11367 (6.8)
[ha] 24300 24260 27260 75820
[ha] 13565 8352 11000 32917
[ha] L D 10000 (73.7) 8352 (100.0) 8000 (72.7) 26352 (80.1)
1 [hal 4.6 3.3 8.1 48

MWI HP (www.mwi.gov.jo)
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200ha

170,000ms3/day
68,000MCM 25
JWA
1
40 18
The United States Agency for

International Development(USAID) BOT

270,000ms3/day

$79.5 million
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KTD

KAR KAC
KTD WAJ Water Authority Jordan
KTD JVA  Jordan Valley Authority As-Samra KTR

table3.4.2

Table3.42 Zarqa

Water Quality (asmg |™)

Location TDS TSS BOD5  COD TP N
AsSamrainflow | 1228 501 697 1634 155 103
As Samraoutflow | 1196 111 124 455 20.0 107

KTR inflow 1318 84 51.6 141.4 9.0 59.4
KTR outflow 1143 20.4 10.2 38.2 4.8 26.8

MWI HP (www.mwi.gov.jo)

KTD KTD

10fils/m3 1JD 1,000fils

KAC
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King Talal Dam
108m 89MCM

40MCM 10

25

King Tala Dam KTD
KAR
KTD

Fig3.4.2

( 2002/02/13)

Fig3.4.2 KingTalal Dam

KTD
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UFW
NCARTT Dr.Samir KHALIFAH Musa AYESH Jordan MWI
Qungar EDWARD
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1998

2000
p7-8
1996
1994 pl23 183
1997 Metcalf & Eddy.,inc
2002, 2002
2001
2002 pl-2

2ch HP(www.2ch.net)

Albulbasher Shahalam, Bassam M. Abu Zahara, A. JARDAT: Wastewater Irrigation Effect on Soil,
Crop and Environment, 1997

CIA HP http://www.cia.gov/cia/publications/factbook/

Hironobu SATOU, Norihiro HAYASHI, Isao SUZUKI, Kenji INOUE and Masahiro MURAKAMI
Eco-Engineering Application in Reclamation of Treated Wastewater and Constructed Wetland

MW!I HP (www.mwi.gov.jo)

NCARTT HP (http://www.ncartt.gov.jo)

J. Vymazal, H. Brix, P. F Cooper, M. B. Grenn, R. Haberi : Constructed Wetlands for Wastewater
Treatment in Europe Backhuys Publishers 1998

JCA Proceeding of international Symposium on Environmental Pollution Control and Waste
Management JICA

Mahammad Taha Hanbali : Water Use, Reuse, and Quality in The Jordan Valley

Masahiro Murakami: Managing Water for Peace in the Middle East, UNUPR, 1995

Muhanmmad Shatanawi and Manar Fayyad: Effect of Khirbet As-smura Treated Effluent on The
Quality of Irrigation Water in The Central Jordan Valley, Pergamon, 1996
Sherwood C. Reed, Ronald W. Crites, E. Joe Middlebrooks 2001

p2-9 17-41 59-129 173-278
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Appendix

A 1
BOD COD (T-N) (T-P)
(mg I (mg I (mg 1) (mg I
0 7.67 26.0 28.2 115
1 7.35 19.7 27.4 10.6
2 7.17 13.2 25.4 9.9
3 7.08 12.2 20.3 9.6
4 7.45 15.7 21.5 9.2
5 6.61 94 13.1 8.6
6 6.30 8.8 10.5 8.1
7 5.96 7.8 8.1 7.6
8 5.54 7.4 7.5 7.4
9 5.22 6.8 6.4 7.3
A 2 5
BOD COD (T-N) (T-P)
(mg 1) (mg 1) (mg 1) (mg 1Y)
0 7.67 26.0 28.2 115
1 7.52 22.2 20.2 5.2
2 7.48 20.4 19.1 51
3 7.44 20.2 18.2 4.8
4 7.50 21.0 19.5 4.7
5 6.17 18.2 15.7 4.6
6 6.02 17.6 14.1 3.8
7 5.49 17.0 13.3 35
8 5.42 16.6 10.5 3.3
9 5.10 14.4 8.0 3.1
A 3 10
BOD COD (T-N) (T-P)
(mg I (mg 1) (mg I") (mg I
0 7.67 26.0 28.2 115
1 6.51 25.8 27.2 7.5
2 5.81 25.2 26.7 7.0
3 455 24.4 25.4 6.7
4 5.23 25.2 26.2 6.1
5 2.96 23.6 23.9 5.9
6 2.88 23.8 20.3 5.7
7 2.71 23.2 18.8 53
8 2.53 22.4 16.9 51
9 2.39 22.0 15.1 45

39



mg

mg

mg

It
350
300
250
200
150
100

aosd

-1
I

aoo

&

& &

@ P @ S @ & O X &
& Q}&Q» &

N Q>
& F S & P &

B 2 COD
|- 1

EON




mg

"Od

1

BOD,, COD, NO,

Cooked Vegetable

Ripped Tress & Industrial Products
Discharge to Flowing and accumulated water
Recharge aquifer

Irrigate Parks

Irrigate Fodder

NH,, PO,

Discharge to Flowing and accumulated water
Recharge aquifer

Fish

Irrigate Parks
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