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Resources

3.5. Data Type: Ground and Surface Water

B3 Ground and surface water 5 different chart types are
" Available Charts/Tables | available for the irrigation
demands.
% Projections for ground water o
" Projections for baze flow (o
" Projections for flood flow (o
" Projections for baze flow and flood fow o
" Projections for ground and surface water i

Spatial selection |

3.5.1 Chart Type: Projections for Groundwater

Data Type Oracle Access Rights for

Ground and surface water JORDAN. STP_GROUNDWATER
) JORDAN. SPATI AL_| NTERSECT_UNI TS
L Chart Type

Projections for groundwater

The projections for groundwater are the future resources estimations calculated by the sector
managers by using the GW pre-processing modules. These are the results from the rainfall-runoff-
infiltration model. This model is based on the USGS Curve Number method. The results for deep
infiltration are stored in the Oracle WIS STP table JORDAN.STP_GROUNDWATER per
GW_CELL_ID, scenario, year and month. Additionally, the quality (salinity) parameters of the resource
is written to this table. The groundwater cells are equal to the groundwater basins, but the system can
deal with any other groundwater balancing unit.

As the groundwater is a resource which is stored for a non-point object (polygon) it happens, that a
unit of aggregation (e.g. governorate) intersects the groundwater basins. To assemble the total GW
resource for one governorate, different groundwater basins have to be considered with a certain
percentage. The groundwater basins are considered to be homogeneous, the resource for that part of
the basin, which is located within governorate X is given by the percentage of area, which is part of
governorate X. These percentages are fixed as long as the spatial data remains stable. The

percentage values of all possible intersections are stored in the Oracle table
JORDAN.SPATIAL_INTERSECT_UNITS. This table gets filled by the intersection tool (see
documentation) and this has to be redone, if the spatial data (gw basins, nation, governorates, districts,
surface water basins, service zones) has changed. If this table is incomplete or not up to date, the
results may give wrong figures!

projections for detailed reference aggregated for
15 months groundwater basin . nation
8 planning horizons - governorates

surface water basins

3 scenarios )
groundwater basins

SA11D-31
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Select scenariofs) |

™ Scenario 2
™ Scenario 3

Frojected years |~
Starting year 2005 =
Ending pear 2040~

' Hydrological
" Calendar

Yeartype Sl

B2 Ground and surface water - Projections for ground water, 4 Governorate

Salinity class(es) |
™ Clasz1
[T Class2

[T Class3

[Mone selected:
sum of all classes]

% Chart
" Table

First output screen |

The Projections for groundwater
parameter dialog offers a set of
parameters to choose from. In the
spatial selection window you select a
spatial unit for aggregation of the
projected groundwater. You can draw
three scenarios in one chart or the
three types of year. You can
distinguish between the different

Proceed

Close

Restrictions:

salinity classes by selecting the boxes.
If you do so, the Excel chart will show
you the water volumes for every

salinity class in a separate bar.

You can either plot different gw basins or different scenarios or different types of year
or different salinity classes in one chart. Due to restrictions in MS Excel it is not

possible to chart more than one scenario or more than one type of year or more than
one salinity class , if you have already selected more than one polygon in the spatial
selection window. Only one of the 4 parameters [objects / scenarios(s) / type(s) of

year / salinity class] is allowed to be a multiple selection.

multiple multiple multiple types of multiple salinity

governorates scenarios year classes
governorates >1 1 1 1
scenarios 1 >1 1 1
type(s) of year 1 1 >1 1
salinity class 1 class or sum | 1 class or sum 1 class or sum > 1 class

Sample results:

Projections for ground water for 4

governorates

Scenario 1 (Hydrological years)

a0
70
60
a0
= 8
=] = — =
g 40
30 —
20
10 4
T o8 2010 2015 2020
I ANAN 45779 45,779 45779 45779
mAL MAFRAQ  70BD5 70,595 70E95 70,625
O MAAN 46741 46,741 46741 46,741
OAZ ZARDIA, 22548 22,948 22543 22945

Projection of scenario 1 for 4 governorates

O Scenario 1
B Scenario 2
O Scenario 3

Projections for ground water for governorate
AL MAFRAQ
(Hydrological years)

80

40

30

20 1

2008
70 E95
70655
70F95

2010
70E95
70 625
70E95

205
70R95
70 695
7095

2020
70695
70 695
70R95

Comparison of the 3 scenarios for governorate Al

Mafraqg. It seems that the scenario parameters are
the same for all three scenarios.
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3.5.2 Chart Type: Projections for Base Flow

Data Type Oracle Access Rights for
Ground and surface water JORDAN. STP_BASEFLOW
, JORDAN. STP_BASEFLOW END
JORDAN. SPATI AL_| NTERSECT_UNI TS
L Chart Type
Projections for base flow

The projections for base flow are the future resources estimations calculated by the sector managers

by using the GW pre-processing modules. Projecting base flow is in fact a post-balancing procedure,

as it is part of water management. Water can be transferred along the wadis, if it was not used

upstream. The values for the projected base flow which will be available as a resource along the wadis

are stored in the two Oracle WIS STP tables JORDAN.STP_BASEFLOW per SEGMENT_ID, scenario,
year and month. The water, which will not be used along the wadis will be available at the so-called

wadi endpoints. These values are stored in the table JORDAN.STP_BASEFLOW_END per
WADI_ENDPOINT_ID, scenario, year and month. Additionally, the quality (salinity) parameters of the
resource is written to the two tables. The resources volumes of the wadi endpoints and the wadi
segments will be summarized by the DVS before presentation.

As the base flow is a resource which is stored not only for non-point objects (lines) it happens, that a
unit of aggregation (e.g. governorate) intersects the wadi segments. To assemble the total base flow
resource for one governorate, only those parts of the wadi segments have to be considered, which are
located within the governorate boundaries. The wadi segments are considered to be homogeneous,
so the resource for that part of a segment, which is located within the governorate is given by the
percentage of length, which is

B Gapend ned suslane wales - Pasjotons lu base Bow

within the governqrate. These :_4J _1] E[T 1] E :::;TTJE:HWN on tha mop
percentages are fixed as long as - - f| e S

the spatial data remains stable. ﬁ ; :::m . sl sndpn
The percentage values of all o F i e ki

possible intersections are stored :.-D m,:';; e ] Greundwate basn

in the Oracle table / A e
JORDAN.SPATIAL _ ! i et it
INTERSECT UNITS. This table L

gets filled by the intersection tool S e : o

(see documentation) A\K - ,.fd R Baseion dysten o
automatically and this has to be \"'u f_____,_mﬁ prrsm st
redone, if the spatial data (wadi , y I

segments, nation, governorates, = B J —|J g ﬁ

districts, surface water basins,
service zones) has changed.

If this table is incomplete or not up to date, the results may give wrong figures!

The base flow resource cannot be projected per single base flow system (the two themes “wadi
endpoints” and “base flow segments” are drawn in black text color, not in blue). It can be calculated
and visualized only per area.

projections for detailed reference aggregated for
15 months wadi segment and wadi endpoint |-  nation
8 planning horizons in database * governorates
3 scenarios In the DVS the volumes cannot | Surface water basins
be charted for single base flow © groundwater basins
systems
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The Projections for base flow parameter

dialog offers a set of parameters to
choose from. In the spatial selection
window you select a spatial unit for
aggregation of the projected base flow.
You can draw three scenarios in one
chart and you can distinguish between
the different salinity classes by selecting
the boxes. If you do so, the Excel chart
will show you the water volumes for
every salinity class in a separate bar.

o

You can either plot different units of aggregation or different scenarios or different

salinity classes in one chart. Due to restrictions in MS Excel it is not possible to chart
more than one scenario or more than one salinity class , if you have already selected
more than one polygon in the spatial selection window. Only one of the 3 parameters
[objects / scenarios(s) / salinity class] is allowed to be a multiple selection.

multiple polygons | multiple multiple salinity
scenarios classes
polygons >1 1 1
scenarios 1 >1 1
salinity class 1 class or sum | 1 class or sum > 1 class

Sample results:

Frojachar for ban M fof geviesants AIL0UY

Projection of the 3 scenarios for governorate
Ajloun. There are no values saved for scenario 3

and year > 2005.

[Fa oo iesl yrane

SA11D-34
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Comparison of the 6 governorates. The base flow
scenarios are the same for all planning years.
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3.5.3 Chart Type: Projections for Flood Flow

Data Type

Ground and surface water

L Chart Type

Projections for flood flow

Oracle Access Rights for
JORDAN. STP_FLOOD_FLOW OUT

The projections for flood flow are the future resources estimations calculated by the sector managers
by using the Runoff/Infiltration pre-processing modules. The values are the results from the rainfall-
runoff-infiltration model. This model is based on the USGS Curve Number method. The results for
flood flow are stored in the Oracle WIS STP table JORDAN.STP_FLOOD_FLOW_OUT per wadi
endpoint, type of year, scenario, year and month. Additionally, the quality (salinity) parameters of the
resource is written to this table. The type of year indicates, whether a planning year is dry, median or
wet in the comparison with the hydrological history.

projections for

detailed reference

aggregated for

15 months

8 planning horizons
3 types of year

3 scenarios

wadi endpoint

In the DVS the volumes cannot
be charted for single wadi
endpoints

nation

governorates

surface water basins
groundwater basins

B Giciind Sed sallats walei - Prejeotend be leed Mos, | Govesnsists

St erananios)

W Scenaio 1
¥ Scerain?

¥ Sosran

|Projaciad yaers
5 st sy | oA |
Encing paai o Ll

Restrictions:
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= Madin
I D

oz criyln
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You can either plot different units of aggregation or different scenarios or different

=] The Projections for flood flow parameter
dialog offers a set of parameters to choose
from. In the spatial selection window you
select a spatial unit for aggregation of the
projected base flow. You can draw three
scenarios in one chart or the three types of
year. You can distinguish between the
different salinity classes by selecting the
boxes. If you do so, the Excel chart will
show you the water volumes for every
salinity class in a separate bar.

types of year or different salinity classes in one chart. Due to restrictions in MS Excel it
is not possible to chart more than one scenario or more than one type of year or more
than one salinity class , if you have already selected more than one polygon in the
spatial selection window. Only one of the 4 parameters [objects / scenarios(s) / type(s)
of year / salinity class] is allowed to be a multiple selection.

multiple polygons | multiple multiple types of multiple salinity
scenarios year classes
polygons >1 1 1 1
scenarios 1 >1 1 1
type(s) of year 1 1 >1 1
salinity class 1 class or sum | 1 class or sum 1 class or sum > 1 class
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Sample results:

Projections for flood flow for 3 governorates Projections for flood flow for surfacewater
Scenario 1, Type of year = Medium basin W. MUJIB
{Hydrological years) Scenario 1 (Hydrological years)
B0 45
40 ] - ] T
50 — — — —
35 —
40 — 30 —
= 25 —
=] wH N - B
= = 20 I
20 H H—H H H 15 -
10 —
o~~~
yi IEm IEm iEm 0
oo 0 —
2005 2010 2015 2020 2005 2010 2015 2020
mALBALQA 3976 3976 3.976 3976 @0y 0,056 D056 0056 0056
BAL KARAK 0016 0018 0,016 o0me B Medium 4,853 1853 4853 4853
OMADABA 4537 4537 4837 4537 o't 40 530 40690 40590 40690
Projection of the 3 scenarios for governorate Comparison of the three types of year
Ajloun. There are no values saved for scenario 3 (dry/median/wet) for basin Wadi Mujib. The dry
and year > 2005. year was not projected or does not give any base

flow resource.

3.5.4 Chart Type: Projections for Base Flow and Flood Flow

Data Type Oracle Access Rights for
Ground and surface water JORDAN. STP_FLOOD_FLOW OUT
: JORDAN. STP_BASEFLOW
JORDAN. STP_BASEFLOW END
Chart Type JORDAN. SPATI AL_| NTERSECT_UNI TS
Projections for base flow and flood flow

The projections for base flow and flood flow are the future resources estimations calculated by the
sector managers by using the pre-processing modules. The base flow volumes are coming from the
base flow pre-processing module, the flood flow is an output from the rainfall/runoff module. The

results are stored in the Oracle WIS STP tables JORDAN.STP_BASEFLOW,
JORDAN.STP_BASEFLOW_END and JORDAN.STP_FLOOD_FLOW_OUT per wadi endpoint or
wadi segment, type of year, scenario, year and month. Additionally, the quality (salinity) parameters of
the resource is written to this table. The type of year indicates, whether a planning year is dry, median
or wet in the comparison with the hydrological history. The base flow resource, which was distributed
along the wadi segments using the pre-processing module, is undergoing certain intersection
procedures (see chapter 3.5.2).

The chart allows the comparison of base flow and flood flow, as both values are charted in stacked
column bars.

projections for detailed reference aggregated for
15 months wadi endpoint/base flow . nation
8 planning horizons segment. In the DVS the - governorates

3 types of year
3 scenarios

volumes cannot be charted for - surface water basins
single base flow systems © groundwater basins
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This parameter dialog offers a set of
parameters to choose from. In the spatial

.Sul_u_ri scEnEnois) Topaislolvaer Sdrﬂy desalmsl | . . ) .
selection window you select a spatial unit for
I Spensen 7 wel I o . )
F Srmesn 2 I~ Wethn I Cam? aggregation of the projected base flow and
M Lo it flood flow. You can select one of the three
(Ll Sy g [ons dskdied .
Mood et it ot el scenarios, one of the three types of year.
Pinjerted years | Tt First ot mcreen You chart the volumes without water quality
Starigiea | x0ez] Bl £ consideration or you select one specific
- I Cabsndu  Table o
Enaps | S salinity class.
Cloaa

Sample results:

Projections for base flow and flood flow for surfacewater basin SR.S.W
Scenario 2, Type of year = Wet (Hydrological years)

18
16
14 4
12 4

2005 2010 015 2020 2025 2030 2035 2040
mFlood flow 10,956 10956 10956 10,956
@Basze flow 2892 778 778 7715 7715 7715 7718 7718

MCM
=

The chart shows the surface water resource, divided in flood flow and base flow. For the years greater than 2020
no flood flow was projected.

3.5.5 Chart Type: Projections for Ground Water and Surface Water

Data Type Oracle Access Rights for
Ground and surface water JORDAN. STP_GROUNDWATER
, JORDAN. STP_FLOOD_FLOW OUT
JORDAN. STP_BASEFLOW
Chart Type JORDAN. STP_BASEFLOW END
Projections for ground water and surface water JORDAN. SPATI AL_I NTERSECT_UNI TS

The projections for ground water and surface water are the future resources estimations calculated by
the sector managers by using the pre-processing modules. The base flow volumes are coming from
the base flow pre-processing module, ground water and flood flow figures are an output from the
rainfall/runoff module. The results are stored in the Oracle WIS STP tables
JORDAN.STP_GROUNDWATER, JORDAN.STP_BASEFLOW, JORDAN.STP_BASEFLOW_END
and JORDAN.STP_FLOOD_FLOW_OUT per wadi type of year, scenario, year and month.
Depending from the data type, they are stored per wadi endpoint, wadi segment or groundwater unit
(see chapters 3.5.1 — 3.5.3). Additionally, the quality (salinity) parameters of the resource are written to
these tables. The type of year indicates, whether a planning year is dry, median or wet in the
comparison with the hydrological history. Groundwater and base flow resources, which are assigned
to non-point sources, are undergoing certain intersection procedures (see chapter 3.5.1 and 3.5.2).

The chart allows the comparison of all natural resources (groundwater, base flow and flood flow), as
the three values are charted in stacked column bars.
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projections for

detailed reference

aggregated for

15 months

8 planning horizons
3 types of year

3 scenarios

endpoint and base flow
segment.

groundwater basin, wadi

nation

governorates

surface water basins
groundwater basins

[=]

Sample results:

This parameter dialog offers a set of

Er Typeiz) oiymer |Salnty claesles) | parameters to choose from. In the spatial

| i F 1S selection window you select a spatial unit for

~ Beenmhi 2 T Hekin [T . .

e o s aggregation of the projected resources. You

Re iy b e can select one of the three scenarios, one of
i : . the three types of year. You chart the
| Projpoedyeon |~ iy e il oukaik ecnan |- . . . .
srang e 7 = _ s volumes without water quality consideration
P - | "~ Cande Tk or you select one specific salinity class.
clse
A

Projections for ground and surface water for governorate AL KARAK
Scenario 2, Type of year = Wet (Hydrological years)

90

80 +

]
]

70 1

B0+

50 1

MCM

40

30 1
20 1

D il

2005 2010 2015 2020 2025 2030 2035 2040
OFlood flow 1877 17 585 10,144 10,144
m Base flow 45,059 3174 31,741 31,741 31,74 31,741 3174 31,741
@ Groundwater 31,319 31319 31319 31,319

The chart shows the natural water resources for governorate Al Karak, divided in the three classes groundwater,
flood flow and base flow. For the years greater than 2020 no groundwater and flood flow values were projected.

SA11D-38



The Sudy on Water Resources Management in The Hashemite Kingdom Of Jordan
Final Report/Supporting report Part-A “ Master Plan”

3.6. Data Type: Waste Water

B9 Wastewater

. Available Charts{Tables |

o)

Prajection of total treated effluent
Prajection of domestic and touristic treated effl

Prajection of industrial treated efflusnt

in Nl Bl Nhie |
o Niie e e e |

Spatial selection |

3.6.1 Chart Type: Projections of Total Treated Effluent

Data Type
Waste Water

L Chart Type

Projection of total treated effluent

3 different chart types are
available for the wastewater
resources.

Oracle Access Rights for
JORDAN. STP_WATP
JORDAN. FACI LI TI ES

The Projection of total treated effluent are the future waste water resources estimations calculated by
the sector managers by using the pre-processing modules. They are based on the estimated demand
values (municipal, touristic, industrial). The values are stored in the Oracle WIS STP table
JORDAN.STP_WWTP per Facility ID, scenario, year and month. Additionally, the quality (salinity)
parameters of the resource is written to this table. The table JORDAN.FACILITIES stores information

about the owner.

projections for detailed reference

aggregated for

15 months Facility ID
8 planning horizons

3 scenarios

nation

governorates
districts

surface water basins
service zones

B3 Wastewater - Projection of total treated effluent, 1 Governorate

Scenariofs)

™ wiad
™ Frivate

IV Scenario 1

¥ Scenario 2

[Mone selected: both]

First output screen |

% Chart

Projected years |~
Starting year I 2005 'I
Ending vear I 2040 'I

Proceed |

Type of year

' Hydralogical

£ Tahle

Close |

% Calendar
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Restrictions:

If you want to plot more than one scenario in a chart, or if you want to distinguish by

the plant owner you cannot select more than one treatment plant or aggregation unit in
the spatial selection window. If you select two or more plants, the parameter dialog will
not allow multiple selections in the scenario section.

multiple multiple considering owner
governorates scenarios
governorates >1 1 1
scenarios 1 >1 1
owner 1 class or sum | 1 class or sum > 1 class
Sample results:
Projectian of botal lreabed efMusnt far governosats REID Frojection of total freated affiuand for 10 wat
{Calendar years) plants
Bezenano 1 {Calendar years)
il
o -
] m 4 ]
50
: E - 3
o (-
i in I in Inlin
R 210 015 020 A 130 S W 2
B Ecanaio 1 11,899 232514 X5 Az s ‘o7 43,160 9104 nom s L] 228
Wirareind 18R 1388 3% 173 R * 53 12908 T w31 o o7 1167 1 A
O Scsnaio 3 10827 2m ol b b =11 iFS 22 bL AL Fd 201 3510
054 115 ] i 4
(&= Sarra [--fer | B0 = 2908 B4 597
Wb Hagzan 034 LT e hEE"

Comparison of the three scenarios for Irbid

Only for 5 of the ten selected
treatment plants data is available.

3.6.2 Chart Type: Projections of Domestic and Touristic Treated Effluent

Data Type
Waste Water

L Chart Type

Projection of domestic and touristic treated effluent

Oracle Access Rights for
JORDAN. STP_WATP
JORDAN. FACI LI TI ES
JORDAN. STP_I NDUSTRY

The Projection of total treated effluent are part of the future waste water resources estimations
calculated by the sector managers by using the pre-processing modules. They are stored in the Oracle
WIS STP table JORDAN.STP_WWTP per Facility ID, scenario, year and month. Additionally, the
quality (salinity) parameters of the resource is written to this table. To calculate the domestic and

touristic waste water, the industrial produced wastewater (JORDAN.STP_INDUSTRY) has to be

subtracted from the total.

projections for

detailed reference

aggregated for

15 months
8 planning horizons
3 scenarios

Facility ID

nation

governorates
districts

surface water basins
service zones
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B Wastewater - Projection of domestic and touristic treated effluent. 1 Governorate

Scenariofs)

o
[~ Scenario 2
[~ Scenario 3

™ s
™ Frivate

[Mone selected: both]

Projected years |~
Starting pear I 2005 'I
Ending vear I 2040 YI

Type of year

¢ Hydrological

% Calendar

= Chart
 Tatle

First output screen |

The “Projection of domestic and
touristic treated effluent”
parameter dialog offers a set of
parameters to choose from. You
choose one or more scenarios for
plotting the chart and you can
distinguish between plants by
their owner. You have to indicate
the time period you are

interested in.

Proceed |

Close |

4

Restrictions:

If you want to plot more than one scenario in a chart, or if you want to distinguish by

the plant owner you cannot select more than one treatment plant or aggregation unit in
the spatial selection window. If you select two or more plants, the parameter dialog will
not allow multiple selections in the scenario section.

multiple multiple considering owner
governorates scenarios
governorates >1 1 1
scenarios 1 >1 1
owner 1 class or sum | 1 class or sum > 1 class
Results:
Frojection of domestic and fourisie freated sfMuent: for s A | B | © | D | E | F |
QUVernorales _1 |Projection of damestic and touristic treated effluent for B governorates
Scenadio 1 (Calendar years) _2 |Scenario 1 (Calendar years)
3
g 4 |Governorate 2005 2010 2015 2020 2025
i 5
" | B |AMMAN 7 558 10,963 13,472 15222 18,266
6 — 7 |AL ADABAH 1619 5 567 5,267 4335 5652
i 1B |AL KARAK 0,581 1,403 1879 2178 1,378
M 19 [MADABA, 3679 5,743 £,862 £ 592 6,287
12 LA | MaAN 1171 1576 2,038 2273 2 0F5
; - 'l 11 |AT TAFILAH 0,324 0,653 0,875 1080 1017
12
o 13 |Total 17 933 26005 30,394 31 56 34 584
6 i — | 4]
‘ [ I table view of the left chart
1] I'| I
A 0 s 200 vy
BAMMAN TEE 1093 13472 15,25 1855
WAL ADAEH 1512 ST T 4305 e
DAL KARAE 0,3 ] ¥ 2178 1378
o MaAN 1EMa 5741 i) BER BI57
m AN (K] 1 £ 303 221 2 0E5
EATTAF &H. L334 IRl NA™S 1081 12

3.6.3 Chart Type: Projections of Industrial Treated Effluent

Data Type
Waste Water

Oracle Access Rights for
JORDAN. FACI LI TI ES
JORDAN. STP_| NDUSTRY

N

Chart Type

Projection of industrial treated effluent

The Projection of industrial treated effluent are part of the future waste water resources estimations
calculated by the sector managers by using the pre-processing modules. They are stored in the Oracle
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WIS STP tables JORDAN.STP_WWTP per Facility ID, scenario, year and month. Additionally, the
quality (salinity) parameters of the resource is written to this table. The treatment plant master file
JORDAN.FACILITIES stores information about owner and type of the plant etc..

projections for detailed reference aggregated for
15 months Facility ID - nation
8 planning horizons © governorates
. - districts
3 scenarios .
surface water basins
service zones

B3 Wastewater - Projection of industrial treated effluent. 12 Governorate

The “Projection of industrial
treated effluent” parameter dialog
offers a set of parameters to

Scenariofs)

W Scenario 1 [ wiad

. . choose from. You choose one or
™ Scenario 2 ™ Private . .
I™ Scenario 3 more scenarios for plotting the

[Mone selected: bath]

chart and you can distinguish
between plants by their owner.
You have to indicate the time
period you are interested in.

Projected years |~
Starting year I 2005 'I
Ending vear I 2020 'I

Twpe of year First output screen |

¢~ Hydralogical = Chart

& Calendar ' Table

Close |

Restrictions:  If you want to plot more than one scenario in a chart, or if you want to distinguish by
the plant owner you cannot select more than one treatment plant or aggregation unit in
the spatial selection window. If you select two or more plants, the parameter dialog will
not allow multiple selections in the scenario section.

4

multiple multiple considering owner
governorates scenarios
governorates >1 1 1
scenarios 1 >1 1
owner 1 class or sum | 1 class or sum > 1 class
Results:
Progectizn of inadu sl Breated s®usnt dor 2 gonvsmorsbee A B (@ | D | E |
. e 1 |Projection of industrial freated effluent far 12 governorates
5 |2 |Scenario 1 (Calendar years)
3
4 |Governorate 2005 2010 2015 2020
. (B [AMMAN 0,016 0,020 0,025 0,029
= 7 |AL ADABAH 0,904 1123 1,402 1 Gl
H B |AL BALOA 0,089 0,11 0,138 0,162
19 [REID 1277 1393 1594 1,788
’_I ] | 1 ] 110 [JARASH 0,000 0,000 0,000 0,000
| | R A l B 11| MADABA 0,034 0,042 0,053 0,062
IR ol s A vl o “f A 12 |AL MAFRAG 0,048 0,059 0074 0,087
[ b [LILER) L LT s LX) UL {LLE- -} 1L %AZ Z'ARGA 1 '??8 2‘298 2'891 3'499
115 |Total 4,146 5045 6,177 7273

Projection of industrial treated effluent for the governorates table view of the industrial treated effluent for all
Amman and Madaba. governorates of Jordan.
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3.7. Data Type: Water Transfer

B3 Water transfer

. Available Charts{Tables |

¢ Imported and exported water
 List of network transfers
e

e

.

o Niie e e e |

Spatial selection

2 different chart types are

available for the irrigation
demands.

3.7.1 Chart Type: Imported and Exported Water

Data Type
Water transfer

L Chart Type

Imported and exported water

Oracle Access Rights for
JORDAN. STP_TRANSFER
JORDAN. STP_TRANSFER_LCGSSES
JORDAN. TRANSFER_POI NTS

The Projection of imported and exported water are the future water transfer estimations calculated by
the sector managers by using the pre-processing modules. They are stored in the Oracle WIS STP
table JORDAN.STP_TRANSFER per transfer point, scenario, year and month. Additionally, quality
(salinity) parameters of the water volumes is written to this table. The type of the transfer point
(IN/OUT) is stored in the table JORDAN.TRANSFER_POINTS. The transfer losses occur as an

additional demand at the transfer in point and are stored in the table

JORDAN.STP_TRANSFER_LOSSES.

projections for detailed reference

aggregated for

15 months =
8 planning horizons
3 scenarios

nation
governorates

B Water transfer - Imported and exported water. 1 Governorate

Select scenariols) | Salinity class(es) |7

V¥ Scenario 1 [T Class1
I~ Scenaiio 2 [C Class 2
I~ Scenaiio 3 [© Class 3
[Mone selected:
sum of 4l clazses]
Projected vears |~ Yeartype o First output screen |

' Chart
i Table

Close |

Starting year I 2005 'I
Ending vear I 2D4D'I

& Hydrological
' Calendar

The “Imported and exported
water” parameter dialog offers
a set of parameters to choose
from. Selection of a scenario
is compulsory, the selection of
a salinity class optional. The
user has to select the years
he is interested in.
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Restrictions:

Results:

The three values water import, water export and transfer losses are drawn in stacked

column charts using MS Excel. Due to restrictions under Excel, it is not possible to plot
more than one scenario or more than one salinity class in one chart, as there are
already several bars drawn for the different planning years. If you do not check any of
the salinity check boxes, the program will not consider water quality and therefore
summarize the water volumes of the different salinity classes.

I BNl S arEE W Aar gaeem ot IRA D
Seaniaso | [Hydrolsglon yana)

¥ ¥ ¥ ¥ i T & "
.

Imported and exported water for governorate Irbid

3.7.2 Chart Type: List of Network Transfers

Data Type

Water transfer

L Chart Type

List of network transfers

A | B | c | D | E |
Imported and exported water for governorate IRBID

1
2 |Scenario 1 (Hydrological years)

3

4 |Transfer type 2005 2010 2015 2020
5

(B _|Transfer losses 0,000 0,000 0,000 0,000
[7_|Exported water -95 09 -95 609 -95 09 -95 609
(8 |Imparted water 14273 142738 14273 142738
g

10 |Total 7129 47,129 7129 47129

-

The table view of the left chart

Oracle Access Rights for
JORDAN. MONTHLY_PRODUCTI| ON
JORDAN. TRANSFAR_SYSTEMS
JORDAN. TRANSFER_POI NTS

The list of network transfers gives the water volumes, which were transferred between the
governorates in the past. The volumes were recorded and stored in the Oracle table
JORDAN.MONTHLY_PRODUCTION. The network topology is implemented in the tables JORDAN.
TRANSFER_SYSTEMS, JORDAN.TRANSFER_POINTS and JORDAN.TRANSFER_STATIONS.
Every transfer system has a record in the table JORDAN.TRANSFER_SYSTEMS. All the related
transfer points can be found in the points table JORDAN.TRANSFER_POINTS with an indicator,
whether the point is an input point or an output point. Every point can have several connected stations.

This relation is stored in the
JORDAN.TRANSFER_STATI
ONS table. And for every
station, there are values in the
MONTHLY_PRODUCTION
table. Refer to the
documentation of the transfer
pre-processing module for

details.

This SQL query result comes
as a cross table without an
Excel chart. It makes sense to
select all governorates of the
kingdom using the table
selection option in the spatial
selection window.
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After the selection of the governorates, the DVS program checks the data availability within the
historical period of 10 years. The list of years where data is available (was recorded) is given in the
following window where the user makes his selection.

B3 Water transfer - List of network transfers, 12 Governorate ]

The resulting spread sheet gives the water transfer matrix of all governorates which are linked by the
existing transfer system.

historical values for

detailed reference

aggregated for

variable, depends on the
transfer system

nation
governorates

Results:

A | B | T

o | E |

Fram % To
AJLOLIR

AL BALCA
AL KARAK
AL MAFRAC
ARARAR
AT TAFILAH
AZ TARCA
IRBID
JARASH
MADARA

542599

105376399

—
BEEEEEZEEEEE

—
oD

®

AL BALQA AL MAFRAL AMMAN

Transferred wéter between governorates in 1998

AL TARCA

453149
2ME7TT
150030
17608301

13945935
3055203
319756

287018
5774349

IRBID

475703
95741800

713558

JARAZH

MAAN

107894760

523128

The Excel spreadsheet shows the matrix of the transferred water volumes for 1998.
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3.8. Data Type: Water Resources Potential

B Water resources potential

. Available Charts{Tables

o)

Renewable groundwater potential
MNon-renewable fresh ground water potential o
Brackizh groundwater potential

Total ground water potential

» lia Nl Nhie |
SUNSN el

Surface water potential

' Tatal natural water resources

Close

6 different chart types are
available for the irrigation
demands.

3.8.1 Chart Type: Renewable groundwater Potential

Data Type
Water resources potential

L Chart Type

Renewable groundwater potential

Oracle Access Rights for
NONE

Data is coming from EXCEL sheet
renewable_gw.xls

The renewable groundwater potential is the output of the JICA study. The groundwater volumes are
aggregated for the 12 governorates of Jordan. It is available as an MS Excel table and an ArcView
map for visualization. The DVS loads both the static table and the static map view to the MS Excel

environment.

Static values! The values does not come from the Oracle WIS. Data source is an Excel sheet!

A | B | ¢ | o | E | F | & | H | 1

e Renewable groundwater potential in Jordan in MCM |
2
S |
L5
8
6 |

7 4
& o
8 | RBID .
L sacoun
) JARGEHIES T
e iy ; MAFRAD

13 r "
4| BALEAT

15 A
T MAD A BB s ._'ZARU.Q
7 .
18 AMMAN
19 |
20 | "
21 KARAK
22| ;
23] i
24| TAFILAR
25 | e AN
2 | s
el -
28 |
29 |
30 |
El y
e &

k]
3| AQABAK
35 |
136 |
37 | Ground ' ater Potential per governorate based on percentage of basin area within governorate
38 |[IGWigovernarate = | Percentage of Basin area within governorate * Total G potential per basin]

A

BEEEEEE=E SR

— =
|

Renewable Groundwater Potential

Governorate

MAFRAGQ
MAAN
AMMAN
KARAK
TAFILAH
ACABAH
MADABA
BALGDA
AJLOUN
JARASH
IREID
ZARGIA

=T c |
Code Renewable

Groundwater
MF 77
Ml 14
A 34
&) 16
T, 12
A g
hld, a
B 19
Al 2
JA a
IR 29
A, 47
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3.8.2 Chart Type: Non-Renewable Fresh Groundwater Potential

Data Type _ Oracle Access Rights for
Water resources potential NONE
Data is coming from EXCEL sheet
Chart Type non-renewable_gw.xls
Non-renewable fresh groundwater potential

The non-renewable fresh groundwater potential is the output of the JICA study. These “fossil”
groundwater volumes of salinities below a certain value are aggregated for the 12 governorates of
Jordan. The values are available as an MS Excel table and an ArcView map for visualization. The
DVS loads both the static table and the static map view to the MS Excel environment.

Static values! The values does not come from the Oracle WIS. Data source is an Excel sheet!

A | B | c | o | e | F | & | H_| 1 A E | c l
1 Non-renewable groundwater potential in Jordan in MCM
§: A 1 Non-renewable [groundwater potential
EN /// \ Governorate Code Non-renewable
g— //" \ 2 | groundwater
N y \ 3 [MaFRAG MF 0
N f:;;\' - \ 4 [MAAN MN &5
B N P T 5 |AMMAN A ]
] Lol o | B {KARAK KA 11
1z MKRRAD | E|TAFILAH TA 0
i — [B_|A0ABAH AQ 45
5] e B [MaDABA M, 0
6 | 10 [BALGA BA, 0
= 11 |AJLoUN Al 0
19| 12 |JARASH Ja, o
ez 13 |IRBID IR 0
& 14 | ZARCA, A 0

ra R ra
o |5 | el

25 / >
@ =
22| §
29 f
E s T e e
kdl
32 | P /

f—»-_*‘?_’_‘i’jﬁ“ 7

—

Ground ‘W ater Potential per governorate based on percentage of basin area within governarate
(I G'wigovernorate = | Percentage of Basin area within governorate * Total G potential per basin)

oo e e oo |
A AR
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3.8.3 Chart Type: Brackish Groundwater Potential

Data Type )
Water resources potential

L Chart Type

Brackish groundwater potential

e b e e [ e e e P e e ey

Brackish groundwater potential in Jordan in MCM

|‘-°|°°|"'\‘|°"|U||“‘|W|N|"

=

m

BALL

=

=

=

=

A e

il

=

=

15
=

r

ra
3

ra [r [ fra fra frg
LA

ra
b

I
=

o

2
3

Ground 'water Patential per governarate hased on percentage of basin ares within govemorate
[ Gw'igowernorate = | Percentage of Basin area within governorate * Total G potential per basin]

I|"“7|w|m“""|"“7|w|
i[ae]ss )22

The brackish groundwater potential is the output of the
JICA study. These “fossil” groundwater volumes with a
salinity above a certain limit are aggregated for the 12
governorates of Jordan. The values are available as an
MS Excel table and an ArcView map for visualization.
The DVS loads both the static table and the static map
view to the MS Excel environment.

Static values!

The values does not come from the Oracle WIS.
Data source is an Excel sheet

3.8.4 Chart Type: Total Groundwater Potential

Data Type )
Water resources potential

L Chart Type

Total groundwater potential

Al o= oo | o | & | F | SFaven] | -8
1] Total grosmwaten ikl in oo dam in SECH—

z -

) =

n .-""-' A
== 2 \
B ; 4
T = 1
- " o |
- AL " r ]
il i -\'—~—\__ s l'._.-
T T i

i - T murpan F-
[ ™ T -

14 & . -

15 EH a -H-\_H"' o _.'-""'-

% w ot TN EATG

L i -

18 r,-l}J_h\" LTE

15 " -

m 1": k5] r }, i

2 L k.

oy iﬁmﬁu J

o f';'\_ el \'\.

& s

= Ir T -

E ! -

= ) - .

% :I T i 5 4/

w | 1 -

E] £ ™ "l

= - !

= F

H L AR =

* B o

® —

T | Caouned Ustes Fotsnddl per ga ssnonsls bised o peces tage al barn stsa wkhn possmcnate
2 (1 kT e | e e oF Buedn e itk g oo modane ™ Tionsd i pones il e fuesing

The total groundwater potential is the output of the JICA
study. These “fossil” groundwater volumes of all
salinities are aggregated for the 12 governorates of
Jordan. The values are available as an MS Excel table
and an ArcView map for visualization. The DVS loads
both the static table and the static map view to the MS
Excel environment.

Static values!

The values does not come from the Oracle WIS. Data
source is an Excel sheet!
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3.8.5 Chart Type: Surface Water Potential

Data Type )
Water resources potential

Oracle Access Rights for
NONE

Data is coming from EXCEL sheet

L Chart Type

Surface water potential

surface_water.xls

. TR O - S [A] u [  o [SO Z [WON EN ,  |

Surface walel il i Jondhan in MOk

Blsssalsn s )

e R

1| e

{ 25 The surface water potential is the output of the

JICA study. No subdivision in flood flow and base
flow was made. The values are available as an MS
Excel table and an ArcView map for visualization.
The DVS loads both the static table and the static
map view to the MS Excel environment.

Static values!

The values does not come from the Oracle WIS.
Data source is an Excel sheet

3.8.6 Chart Type: Total Natural Water Resources

Data Type
Water resources potential

Oracle Access Rights for
NONE

Data is coming from EXCEL sheet
total_resources.xls

L Chart Type

Total natural water resources

Total water resources potential in Jordan in MCM

The total natural water resources are the sum of

w L
J/.. \u
/!.ufn b < I'l"
¥ -~ L\
b REID - R :
voun W Lod ar"”' o j AL MAFRAL
‘l‘\ ]
bpls, Do 7w
4 =T ]
S TR e 5
.- - > o o
amson LE S T L
137 2 v M8 Az zAROA S
dotcak 2 0 il i
o AMMAN
Bl \
e T
ﬁ 1775 N N
— SR k.
ﬂiﬁ _G‘n-t:\ :“
M By
; AT ThE LA N
£ ‘,’; MR
i S
)
r
(S ¥
{ - -
! bs N ._/'
| Eameeg |\ [ Renewable groundwste
/ [ Developable groundwister
AL ADARAH afl [ Assumed irash watar
-—E_H - [ Azsumed brackish wate

the total groundwater resources and the total
surface water resources. is the output of the
JICA study. No subdivision in flood flow and

base flow was made. The values are available

as an MS Excel table and an ArcView map for
visualization. The DVS loads both the static table
and the static map view to the MS Excel
environment.

Static values!

The values does not come from the Oracle
WIS. Data source is an Excel sheet

Ground W ater Potential per governorate bazed on percentage of bazin area within governorate
[ Ghigovernorate = | Percentage of Basin area within gowvernorate * Total GW potential per basin)
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3.9. Data Type: Water Allocation

4 different chart types are

. Available Charts{Tables | available for water allocation.

% ‘wWater demand projections
" Wiater resources projections
" Projectiong for impart, exsport and locally produc

' Projected transfered water between governora

.

o Niie Hiie e Tt |

Spatial selection |

3.9.1 Chart Type: Water Demand Projections

Data Type Oracle Access Rights for
Water Allocation NONE
' Data is coming from EXCEL sheet
Chart Type VIZ-R-DSummary.xls
Water demand projections

The estimated and calculated values for the projected water demand (2005-2020) is an output of the
JICA studies. The historical year of 1998 was added to the projections as a reference. The values are
available on a governorate-level and they are stored in Excel sheets. The DVS allows the spatial
selection of one governorate or the whole nation. The program extracts the estimated water volumes
from the Excel sheet and arranges them in standardized charts under MS Excel.

projections for detailed reference aggregated for
1 historical year = - nation
4 planning horizons * One governorate

Demand projections for governorate Madaba

Restrictions:  You can select only one

280

_ governorate in the spatial selection window. As
. the demand is classified in 5 demand types which
200 | are plotted in Stacked Column charts, the
B [ | restrictions of MS Excel do not allow to plot
150 .| several governorates in one chart.
[ j—
=
[} S
=
100 4—| | Static values!
The values does not come from the Oracle
50 1 — WIS. Data source is an Excel sheet
0
1998 2005 2010 2015 2020
B [rrigation-JRY 0 0 0 0 i
Olrrigation-Upland | 37,1 | 42,0972 | 41,946 | 37,7506 | 36,1167
O Touristic 0,77 1,02 1,23 1,39 1487
B Industrial 0,86 1,33 1,33 148 186
O Municipal 85,14 99,94 136,69 | 167,98 191,53
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3.9.2 Chart Type: Water Resources Projections

Data Type ; Oracle Access Rights for
Water allocation NONE
Data is coming from EXCEL sheet
Chart Type o VIZ-R-DSummary.xls
Water resources projections

The estimated and calculated values for the projected water resources (2005-2020) is an output of the
JICA studies. The historical year of 1998 was added to the projections as a reference. The values are
available on a governorate-level and they are stored in Excel sheets. The DVS allows the spatial
selection of one governorate or the whole nation. The program extracts the estimated water volumes
from the Excel sheet and arranges them in standardized charts under MS Excel.

projections for detailed reference aggregated for
1 historical year = -+ nation
4 planning horizons © governorates

Water resources projections in governorate Ma'an

Restrictions:  You can select only one

250 governorate in the spatial selection window.
As the resources are classified in 5 resource
200 I || types which are plotted in Stacked Column
- charts, the restrictions of MS Excel do not
L | allow to plot several governorates in one
10 . || chart.
=
2
=
100 A B .
. t Static values!
o0 | | Thevalues does not come from the
Oracle WIS. Data source is an Excel
sheet
0 1988 2004 2010 2014 2020
B Treated water 0,7387121 | B306166 1] 14612323 0
ODesalinated water 0 a1 3 40 40
OFossil 1} 0 248 482 745
=Rl 89,4 61,531818 20 40477273 34
0 Sy 398 434 61 65,4 6E,4
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3.9.3 Chart Type: Projections for Import, Export and Locally Produced Water

Data Type )
Water allocation Oracle Access Rights for
NONE
L Chart Type Data is coming from EXCEL sheet
Projections for import, export and locally produced water VIZ-R-DSummary.xls

The estimated and calculated values for the projected water import, export and production (2005-
2020) is an output of the JICA studies. The historical year of 1998 was added to the projections as a
reference. The values are available on a governorate-level and they are stored in Excel sheets. The
DVS allows the spatial selection of one governorate or the whole nation. The program extracts the
estimated water volumes from the Excel sheet and arranges them in standardized charts under MS
Excel.

projections for detailed reference aggregated for
1 historical year = - nation
4 planning horizons governorates

Local water production, import and export in
governorate Amman

Restrictions:  You can select only one

250
governorate in the spatial selection window. As
the values are classified in 3 types (export,

200 import, locally produced), which are plotted in
Stacked Column charts, the restrictions of MS

- Excel do not allow to plot several governorates

= in one chart.
|8
=
100 - _
Static values!
The values does not come from the Oracle
50 A .
WIS. Data source is an Excel sheet
D —
1988 | 2005 | 2010 | 2015 | 2020
O Expart 527962 O 0 i i
W Imnport 894 | 751 | 1128 | 1462 1
@ Localy produced | 70,5387 | 65,138 24 62 4896 1
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3.9.4 Chart Type: Projected Transferred Water between Governorates

Data Type

Water Allocation

L Chart Type

Projected transferred water between governorates

B3 Water allocation - Projected transfered water between governorates

—| Praojections of transtered water|—————

Two different types of charts are available

+ :Projections of impart/export of water bebween governorates :

= Projections of inter-governarate transfer in major pipelines

Proceed | Close |

3.9.4.1 Chart Type: Projections of Import/Export of Water between Governorates

Oracle Access Rights for

Data Type

Water Allocation

NONE

Data is coming from EXCEL sheets

Resource-MITDemandByGovS1.xls
Chart Type VIZ-R-DSummary .xls
Projected transferred water between governorates transfer-pivot.xls

L Chart Type

Projections of import/export of water between governorates

The estimated and calculated values for the projected import and export of water between
governorates is an output of the JICA studies. The values are available inseveral Excel sheets. One of
them is a complex pivot table which allows user interaction and which links the base data from the
other two spread sheets. Due to the complexity of the data which is involved in each graph, this
system was implemented different than all the other systems in the DVS.

The graphs

can show all the following parameters:
Projected years

Importing Governorate

Exporting Governorate

Type of water imported

Purpose of water use

Quantity of water imported.

The visualization is done again under EXCEL but using a pivot table that contains all the data that
needs to be visualized linked to a charting system that changes according to changes made in the
pivot table. A detailed description of the Excel application is given in Annex A2.

The number of charts that can be generated is only dependent on the imagination of the user, it
depends on what the user wants from the chart.
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3.9.4.2 Chart Type: Projections of Inter-Governorate Transfer in Major Pipelines

Data Type
Water Allocation

Oracle Access Rights for

NONE

Data is coming from EXCEL sheets
transfer-2005.xls
transfer-2010.xls
transfer-2015.xls

L Chart Type

Projected transferred water between governorates

transfer-2020.xls

L Chart Type

Projections of inter- governorate transfer in major pipelines

The estimated and calculated values for the projected inter-governorate transfer (2005-2020) is an
output of the JICA studies. The values are available in an ArcView project. For every planning horizon,
a Screenshot of a map showing the transfer volumes was prepared and stored on Excel sheets. The
DVS asks for the year of interest and shows the map and its base table in MS Excel.

projections for

detailed reference

aggregated for

4 planning horizons

nation, showing details on
the transfer lines

E3 Water allocation - Projected transfered water between governorates, 1 ...

Projections of major pipelines |—

% Transfer in 2005
€ Transfer in 2010
© Transfer in 2015
 Transfer in 2020

Close

:

Transfe& 2005

The water volumes were estimated/calculated
for the next 4 planning horizons.

Static values!

The values does not come from the Oracle
WIS. Data source is an ArcView map
viewer, the screenshot was stored to an
Excel sheet, the base values are available
in an Excel table.

A B ] L] E |UE=E [ H
y Transfer 2005
O Sialug Fipe From To TV TV TV
7 dameter WG ¥ OTHER [LOGCALL
q 1 Existing B0 Sbu-Alsnda re==vor [Ak]]  Khew pump =tatan [Sh] n] 1] 1]
4 2 Exialing B M 124 pump siation (WF|  Tatory pump siatian (28] 11 1 1]
BN 2 Exkding B0 Talaray parp station WP Khaw pump statian [2hd) 1" " a
B S5 Eskling Hawbs pumip stabinn IR Ajowslerash (AlA) 1 1 ]
¥ B Proposed 1200 Yehds D WTP JF) Zokala reeenmir IR 2 [x] 22
B 4 Ewisling B00 Houby pump etatian [IF]  Zatary pump slaian (28] a o L]
8 12 Proposed 1200 Ewwirma FS () Wunkzzah [Madanal Pak] F= (ahh 12 | 1
10 10 Froposad 1200 Wil e amvoir (48 o aTWIain s enaain [l 1 3 1
11 11 Propasad 1200 TaraMan D5 (sis) SweEma PS [k ks = 11
121 D Exishing Clair Ala PS [BA) Diabaun me=nmr [EM] 43 E 7
4%
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The attributes behind the Maps are as shown below:

Pipe- Transfer | Transfer Transfer
line | Year |Proposed Pipe Dia. From To Volume Volume Volume
Consumed
No. Existing (mm) Total  [to Other Gov| Locally
(MCM/year) | (MCM/year) (MCM/year)
1f 2005 |Existing 600 IAbu-Alanda reservoilKhaw pump station 0 0 0
2| 2005 [Existing 600 Zataray pump station|Khaw pump station 11 11 0
3| 2005 [Existing 600 KM124 pump station |Zatary pump station 11 11 0
41 2005 |[Existing 600 Houfa pump station [Zatary pump station 0 0 0
5| 2005 [Existing 200/400 Houfa pump station [Ajloun/Jerash 0
6] 2005 Qastal PS Madaba PS - -- --
7| 2005 Branch PS Ma'an reservoir -- -- --
8 2005 [Proposed 1200 \Wehda Dam WTP  [Zabda reservoir 22 0 22
9 2005 [Existing | 12001200x21ines [Deir Alla PS Dabouq reservoir 43 36 7
10 2005 |Proposed 1200 Muijib reservoir Zara/Ma'in reservoir 32 31
11} 2005 |Proposed 1200 Zara/Ma'in DS Sweima PS 36 25 11
12| 2005 |Proposed 1200 Sweima PS Muntazah (National Park) PS 32 31 1
13 2005 - --- Disi Transmission PS |Abu Alanda reservoir --- --- ---
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