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EXECUTIVE SUMMARY 

The Zarqa River Conveyance Study, a component of the Jordan Water 
Quality Improvement Project, is being performed by Harza 
Engineering Company and Consolidated Consultants in two phases: 

phase A Conceptual Study 

Part 1 
Part 2 
Part 3 

Data Collection 
Data Evaluation 
Selection of Preferred Alternative 

Phase B Feasibility and Environmental Assessment 

This Inception Report pertains to Phase A, Part 1 Data Collection 

The activities associated,with Part 1 included data collection, a 
preliminary analysis of the data collected, and a reconnaissance 
of the study area. As a result of these activities, this report, 
which includes a final work plan, was prepared. 

Part 1 of Phase A was performed by Harza's Project Manager and 
Lead Engineer and Consolidated Consultants' Deputy Manager, two 
Civil Engineers,and a Hydrologist, Hydrogeologist, and Geologist . 

The data collection activity consisted of meetings with the JVA 
and the Water Authority and the collection of operation data for 
King Talal Dam and the King Abdullah Canal (KAC) , water quality 
data for the Zarqa River and the KAC, and basic data relating to 
the earlier channel conveyance efficiency studies. Meetings were 
held with members of the staff of the Operations, Water Quality, 
and Planning units, and staff of the Water Authority'S Irrigation 
Department. 

Essentially an adequate data base exists to perform the required 
studies. certaln data are still being sought and the data that 
has been reported as not available will not adversely affect the 
performance of the study. The single most important information 
that has been identified but not yet obtained is the 1:10000 
mapping in the Zarqa River Valley below King Talal Dam. 
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Three separate reconnaissance trips were taken to the study area 
to meet with field staff and to study conditions along the river. 
The first trip was performed by the Project Manager, Lead 
Engineer, Civil Engineer, Hydrologist and an engineer from the 
Irriation Department of the Water Authority, and covered the 
lower reach of river between the Tel El Thahab Weir and the Abu 
Zeighan Weir. The purpose of this trip was to meet with the 
operations and water quality field staff, to become familiar with 
the channel conditions, and to inspect the springs and seeps. 
The second trip was performed by the Project Manager, Deputy 
Manager, Lead Engineer, Hydrologist and a member of the JVA staff 
stationed at King Talal Darn, and covered the reach of the Zarqa 
River from King Talal Dam to just upstream from the Tel El Thahab 
Weir. The purpose of the second trip was to determine the 
condition of the stream channel, to investigate che possibilities 
for construction of a pipeline and to look for lands irrigated 
from the river. The final inspection was performed by the 
hydrogeologist and the geologist and covered the entire reach of 
the river below the darn. The purpose of the third trip was to 
assess the geologic and hydrogeologic conditions from the 
standpoint of the groundwater flow regime and the construction of 
facilities to improve channel conveyance efficiency. 

Based on a preliminary analysis of the data collected, the 
reconnaissance, and discussions with the JVA's field staff, 
several preliminary conclusions were made: 

Channel losses occur primarily in the reach below Tel 
El Thahab Weir. 

The improvement of the water quality of the Zarqa River 
water aiverted into the King Abdullah Canal is 
essential to maintenance of the integrity of the 
irrigation activities on the lands in che Jordan Valley 
south of the Zarqa River. 

The f~vored alternative to improve water quality and 
improve the conveyance efficiency of the Zarqa River is 
to divert the King Talal releases and the unregulated 
water of the Zarqa River at the Hwaret Weir around the 
reach of saline inflows. 
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Three separate recoP-llaissance trips were taken to the study area 
to meet with field staff and to study conditions along the river. 
The first trip was performed by the Project Manager, Lead 
Engineer, civil Engineer, Hydrologist and an engineer from the 
Irriation Department of the Water Authoxity, and covered the 
lower reach of river between the Tel El Thahab Weir and the Abu 
zeighan weir. The purpose of this trip was to meet with the 
operations and water quality field staff, to become familiar with 
the channel conditions, and to inspect the springs and seeps. 
The second trip was performed by the Project Manager, Deputy 
Manager, Lead Engineer, Hydrologist and a member of the JVA staff 
stationed at King Talal Dam, 'and covered the reach of the Zarqa 
River from King Talal Dam to just upstream from the Tel ~l Thahab 
Weir. The purpose of the second trip was to determine the 
condition of the stream channel, to investigate the possibilities 
for construction of a pipeline and to look for lands irrigated 
from the river. The final inspection was performed by the 
hydrogeologist and the geologist and covered the entire reach of 
the river below the dam. The purpose of the third trip was to 
assess the geologic and hydrogeologic conditions from the 
standpoint of the groundwater flow regime and the construction of 
facilities to improve channel conveyance efficiency. 

Based on a preliminary analysis of the data collected, the 
reconnaissance, and discussions with the 0vA's field staff, 
several preliminary conclusions were made: 

Channel losses occur primarily in the reach below Tel 
El Thahab Weir. 

The improvement of the water quality ot the Zarqa River 
water diverted into the King Abdullah Canal is 
essential to maintenance of the integrity of the 
irrigation activities on the lands in the Jordan Valley 
south of the Zarqa River. 

The f~vored alternative to improve water quality and 
improve the conveyance efficiency of the.Zarqa River is 
to divert the King Talal releases and the unregulated 
water of the Zarqa River at the Hwaret Weir around the 
reach of saline inflows. 
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A final work plan was developed on ehe basis of ehe Pare 1 
aceivieies. The plan is noe much differene chan ehe original 
proposed plan. It has been determined that a monitoring program 
using automatic water level recorders will not be required; 
however, ie is anticipated that a short duration, intense program 
of measurements may be required co confirm some of the results of 
the data analysis . 

The studies will be performed within the designated schedule. 
Phase A will be compleeed within 150 days of the notice co 
proceed which was issued on April 1, 1995. The feasibility and 
preliminary design efforts can be accomplished in 90 days after a 
second notice to proceed has been issued. On Figure 2 "Work Plan 
Schedule", the second noeice co proceed was assumed co be issued 
shortly afeer submietal of the final Concepeual Studies Report 
resulting in a completion'date for the study of March 7, 1996, 

There will be four deliverables associated with the study 
including this Inception Report as follows: 

Inception Report 
Comprehensive Survey Report 
Draft Conceptual Studies Report 
Final Conceptual Seudies Repore 
Drafe Feasibility Report 
Final Feasibility Repore 

• 

III 

May 1, 1995 

June 1, 1995 
September 1, 1995 

October 7, 1995 
January 15, 1996 
March 7, 1996 
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INCEPTION REPORT 
FOR THE 

ZARQA RIVER CONVEYANCE STUDY 

1. INTRODUCTION 

The United States Agency for International.Development (USAID) is 
supporting investments to assist the Government of Jordan in 
improving the management and conservation of water resources. As 
a part of this assistance, the Jordan Water Quality Improvement 
and Conservation project (WQICi was initiated under Contract No. 
278-0288-C-00-4026-00, between Development Alternatives, Inc. 
(DAI) and USAID . 

The Zarqa River Conveyance Study was included as a part of the 
WQIC program to evaluate the potential for improving the 
conveyance efficiency of water. released from King Talal Dam and 
the quality of water diverted from the Zarqa River at Abu Zeighan 
Weir. The objective of this study is to assess the technical, 
environmental, economic and financial feasibility of conveying 
water efficiently and improving quality in the 23-kilometer reach 
of the Zarqa River between King Talal Dam and the .~u Zeighan 

. "Weir, 

1.1 Scope of Services 

To meet the objective of Ehe study, a two-phased approach is 
adopted. Phase A consists of a conceptual study to identify 
feasible alternatives and priorities. phase A is divided into 
three parts; data collection and evaluation, analysiS of data and 
identification of alternatives, and selection of a preferred 
alternative. phase 8 includes an environmental assessment of the 
preferred alter~ative, an economic and financial analysis and a 
preliminary design for the elements of the preferred alternative. 
There are four deliverables associated with this study. In phase 
A, an Inception Report, a Comprehensive Survey Report, and a 
Conceptual Studies Report will be completed within 30 days, 60 
days and 150 days respectively after the notice to 'proceed is 
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given. In Phase B, a Feasibility Report, to include the 
preliminary designs, will be sUbmitted within 90 days after the 
notice to proceed for the feasibility study is given. 

This Inception Report is concerned with Part 1 of phase A which 
includes the collection of available data and an evaluation of 
the suitability and completeness of the data, a reconnaissance of 
the study area, the identification of additional data and 
information requirements, the identification of anticipated 
problem areas, and the finalization of a work program for the 
subsequent parts of Phase A and, to the extent possible at this 
time, Phase B. 

1.2 Authorization 

. '1 This seudy is being performed as a part of the Jordat). Water 
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. ' Quallcy Improvement and Conservation Project by Harza Engineering 
Company (Harza) in association with Consolidated Consultants 
ICC) under a subcontract with DAr. 

1.3 Mobilized Staff 

Part 1 of Phase A, data collection and evaluation was performed 
as a cooperative effort by Harza and CC staff. The personnel 
mobilized to perform this effort included the following 

individuals: 

Individual Company position 

Michael Saunders Harza Project Manager 

Khalid Jawed Harza Lead· Engineer 

Khalid Murad Consolidated Consultants Deputy Manager 

Maher Habash • Consolidated consultants civil Engineer 

Suleiman Smadi Consolidated Consultants Hydrologist 

O. Rimawi Consolidated Consultants Hydrogeologist 

I. Abu Taha Consolidated Consultants Geologist: 
, -Samir Dweiri Consolidated Consultants Civil Engineer 

2 



I 
I 
~I 

·1 
·1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2. DATA COLLECTION 

Data collection was accomplished from a perusal of previous 
studies, reports, data records, maps and drawings that could be 
identified and obtained. These data were collected from the 
organizations within the Ministry of Water and Irrigation and 
from the existing files of Harza and CC. 

2.1 Collected Data and Reports 

The following reports and data/information were identified and 
collected. 

Reoorts. The following reports containing hydrologic and water 
quality data were collected: 

Miniscry of Water and Irrigation, Jordan Valley Authority 
Laboratory of Soil and Environment Directorate. Effect 
on the King Talal Dam Releases from Dam Site to 
Irrigated Area. June 1994 and February 1995 (Arabic). 

Ministry of Water and Irrigation, Jordan Valley Authority, 
Directorate of Laboratories, Soil and Environment. 
Effect on the Water Quality of King Talal Dam Releases 
in the Zarga River from Dam Site to King Abdullah Canal 
Maadi. March 1995 (Arabic). 

Ministry of Water and Irrigation, Jordan Valley Authoricy, 
Directorate of Laboratories, Soil and Environment. 
Water Quality Analysis of Releases from Kino Talal 
Dam. Undated. 

Jordan Valley Farm Agriculture Company, Universicy of 
Jordan. Report on Problems of Drying of Leaves and New 
Shoots of Grape Trees in Zaid Rafai Form in Jordan 
Valley by Center for Technical Consultancy, Services 
and Studies. 1994. 

Ministry of Water and Irrigation, Jordan Valley Authoricy. 
Direc~orate of Laboratories, Soil and Environment. 
Quality of Irrigation Water in Jordan Valley and 
Southern Area Annual Reports for 1992 (published March 
1993), 1993 (published March 1994) and 1994 (published 
January 1995) . 
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The report by the University of Jordan titled Baseline Study on 
water Convevance Efficiency in the Zarga River Below King Talal 
Dam could not be obtained; however, a summary of the report with 
data tables and conclusions was obtained. 

Hydrologic and Water Ouality Data. The following water quality 
and hydrologic data sheets were obtained from various sources. 
Some of the data, as indicated, has been tabulated and included 
in this report. 

i 

ii 

Periodic measurements of EC, pH, Na, Cl, and B from 
June through October, 1993 and from April through June, 
1994 (Table 1). 

Daily water quality data from April 1993 to March 1995 

obtained from the Directorate of Laboratories, Soil and 
Environment of the JVA (Table 2) . 

iii Monthly EC values from 1986 to 1994 (many months 
missing) for KTD releases, Abu Zeighan Canal, 
KAC(Swalha), and KAC(Maadi) Table 3). 

iv Daily flows for Abu Zeighan Canal and KAC(Swalha) for 
April to October 1994 (Table 4) . 

v EC and pH values for 25 locations along the Zarqa 
River, with a map showing approximate locations (Table 
5) • 

vi Water quality data for springs along wadi Zarqa. 

vii One page write-up from Mr. Avedis Serpekin regarding 
saline springs in the Zarqa River . 

• 
viii Monthly EC values for the period from 1986 to 1994 for 

KAC at Tunnel, Abu Sida, Swalha, and Maadi, Karama Pump 
25, Dirar, Wadi Arab at Ara, Sharhabil Dam, King Talal 
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ix 

x 

Dam, Kafrein Darn, Wadi Chub Dam, Channel 65.3, Abu 
Zeighan Canal, Seiadic Spring, Man Salt Spring and 
Women Salt Spring. 

Periodic measurements of EC for KTD release, Abu 
Zeighan Canal, KAC(Swalha) and K~C(Maadi) . 

Quality of outflow from Kherbet Samra Treatment Plant. 

xi Results of water quality samples taken on 10 locations 
on August 15, 1994, 14 locations on August 16, 1994 and 
14 locations on August 22, 1994. 

xii Monthly EC values for KTD releases and Abu Zeighan 
Canal for the years 1990, 1991 and 1992. 

xiii Daily flows for January 1995, for KAC(Swalha) and Abu 
Zeighan Canal. 

xiv 

Topography 
1: 25,000. 
JVA. 

Periodic pH and EC values at various locations along 
Zarqa River with estimated seepage and spring flows. 

of the zarqa River Channel is available at a scale of 
This topography was collected from the files of the 

Flow records for the Zaraa River at various locations. Daily 
records for-the period from August' 1993 through January 1995 were 
provided by the Department o~ Operations of the Jordan Valley 
Authority. These data included releases from King Talal Dam, 
diversions into Carrier Pipes I and II, and diversions at Abu 
Zeighan Weir and are attached as Appendix No.1. The data prior 
to August 1993 will be collected as part of the on-going program. 

Water quality r~cords for the Zarqa River at various locations 
Daily and monthly water quality data were provided by the 
Directorate of Laboratories, Soil 'and Environment and are listed 
above. 
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Locations of saline sorinas and seeos Data relating to the 
location, quality and quantity of flow from the springs and seeps 
were provided by the Irrigation Department of the JVA for a 
special study performed in 1995. 

Water budget information for relpases from King Talal Reservoir 
Data were provided by the JVA for the period from January 1990 
through March 1995, and are included as Appendix No.2. This 
information is adequate to assess the losses in the channel 
reaches of the river. 

2.2 Data Identified but Not Collected 

I The followi~g information was identified but was not made 
available for this inception report. Efforts are continuing to 

. 1 
1 
.1 

·1 

I 
1 

obtain this information . 

Topographic maps at a scale of 1:10000. 

Design and as-built drawings for the Tel El Thahab Weir, the 
Middle (Hwaret) Weir, and the Abu Zeighan Weir, and Carrier 
Pipes I and II_ 

Unit rates for equipment, labor, and materials. 

Information of local construction capabilities and 
efficiencies. 

Irrigation and power tariffs. 

I 2.3 Data Requested But Unavailable 

1 
I 
I 
I 

II 
I . 

• 
The following data and information was identified for collection 
and analysis in the proposal; however, to the best of our 
knowledge, it is not available. 
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Records on the operation of Carrier Pines I and II, 
including valve opening and closina times, pressure release 
systems, and reports of transient problems. Data are not 
available according to the Operations Division of the JVA. 

Soil types along the river and the areas drainina into the 
river. Sources in the JVA, the Geologic Survey of Jordan 
and the University of Jordan were contacted and no 
information was forthcoming. 

Land use on the highlands bordering the Zarga River channel 
and on the bottom lands in the channel downstream from Tel 
El Thahab Weir. No data are available according to the 
Department of Irrigation. 

Current users of water diverted directly out of the river in 
the 23-km reach from King Talal Dam to the Abu Zeighan Weir 
and the magnitUde of the diverted flows. There is no 
information concerning the amount of water withdrawn from 
the river by pumping' above the Tel El Thahab Weir. Although 
withdrawals are known to occur, it is concluded by the 
Irrigation Department that the quantity is not significant. 
Below the Tel El Thahab Weir on the right bank (north side) 
of the river, the land is included in the Middle Ghor 
Project area and, as such, receives its water from Carrier 
Pipe No.1. Facilities for pumping water from the river 
still exist on the left bank although the quantity diverted 
probably is not significant. 

Renorts on water conflicts among local farmers along the 
Zarga River. No conflict is reported by the JVA. 

Geologic and seismic maps. No large scale geologic maps 
were located for the area along the zarqa River. Sources 
contacted include the Geologic Survey of Jordan, the 
University of Jordan, and the JVA. 

2.4 Information Not Readily Available But Required 

information available to perform 
the framework of the study scope. 

the 
The 

There is enough data and 
required analysis within 
data listed as requested 
scope of work. • 

but unavailable will not affect the 
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3. SUMMARY OF PRIOR STUDIES ON CHANNEL EFFICIENCY 

The Operations Division of the Jordan Valley Authority (JVAl has 
suspected over a long period of time that the amount of water 
reaching Abu Zeighan Weir is less than the amount reported to be 
released from KTD. During the period from 1980 to 1993, at least 
seven studies have been performed to assess the magnitude of the 
losses. A summary of each study is presented below . 

Joudeh, Omar. Water Balance Studv of Zarcra River Downstream of 
King Talal Dam. JVA, Hydrology and Groundwater Division. 
1980. 

This study was performed on June 29 and 30, 1980. Discharge 
measurements were made at eight locations along the river, from 
the King Talal Dam (KTDl to Abu Zeighan Weir, using current 
meters. Estimates were made of pump diversions to farmers in DA 
53, which serve approximately 1,100 dunums. The release at KTD 
was about 1,820 I/sec. Evaporation loss in the reach was 
estimated to be 60 I/sec. Abstractions by pumping were estimated 
as 10 Ilsec in the reach from KTD to El Thahab Weir (12.7 kml, 
and 20 Ilsec in the reach from the Hwaret Weir to the Abu Zeighan 
Weir (5 kml. The overall loss was estimated to be 22 percent of 
the water released from KTD. Of the total water lost, about 41 
percent was reported lost between the Hwaret and Abu Zeighan 
_in. 

Joudeh, Omar and Ismail Hashem. Gain - Loss Measurements on Zerga 
River near Deir ALIa. JVA, 1981. 

This study considered losses in two reaches, from the E1 Thahab 
weir to the Hwaret Weir, and from the Hwaret Weir to the Abu 
Zeighan Weir. Measurements were made on four days in July 1981. 
The flow rates above E1 Thahab varied by about 4 percent over the 
four days. The measurements showed that losses varied 
significantly depending on whether the flow in the river was 
increasing or decreasing. With increases in flow, the losses 
increased from 12.2 percent to 23 percent in the first reach and 
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5.9 percent to 18.7 percent in the second reach. On decreasing 
flow, the losses also decreased from 23 percent to 8.2 percent in 
the first reach and from 18.7 percent to 5.9 percent in the 
second reach. 

Hijazi, Daoud. Untitled. Measurements Taken on March 1. 1984. 

This study reported a loss of 16.2 percent of the flow entering 
at the upper end of the reach between El Thahab and Hwaret weirs. 
Measurements immediately above and below the saline hot spring 
below Hwaret, indicated a flow of about 10 ~/sec from the spring. 
A third measurement at Swalha bridge downstream, showed the 
channel gaining an additional 14 l/sec. The reach between the 
bridge and Abu Zeighan Weir showed high losses. 

Hashem, Ismail and Daoud Hijazi. A Report on Water Losses between 
King Talal Dam and Irrigation Line. Water Authority of 
Jordan, Groundwater Directorate, 1984." 

This study used both new (collected in 1984) and old data to 
evaluate conveyance losses. The new data was collected when the 
flows from KTD were varying. Abstractions for irrigation were 
estimated based on the area irrigated. The authors recognized 
the limitation of the study; however, the study concluded that 
the losses in the Zarqa River channel ranged from 8 percent to 25 I percent, with most of the losses occurring below 81 Thahab Weir. 

I 
I 
I 
I 
I 
I 
I 
I 

Hijazi, Daoud. Untitled. Measurements made on 2 to 4 and r, to 9. 
October. 1984. JVA,1984. 

Por this study, two water stage recorders were installed, one 
downstream from KTD and other upstream from Al Thahab Weir, to 
determine the stage fluctuations in the river during the time 
when current meter measurements were made at seven sites on the 
Zarqa River betOleen KTD and Abu zeighan Weir. The releases from 
KTD for October 2 to 4 and October 6 to 9 were 2,898 Ilsec and 

9 



:. 
~I 

~I 

I 
·1 

·1 

·1 
>,. 
!I 
. . 

••• ! ! 

I 
-.• , . 

- . 
" 

I 
~I 

I 

• -. 
-I 
-I 

3,429 l/sec, respectively. The estimated gains and losses are 
summarized below. 

Reach October 2-4 October 6-9 

Gain Loss Gain Loss 

(% ) (% ) (% ) (% ) 

KTD to Al Thahab Weir 1.2 - 4.1 -

Al Thahab to Hwaret Weir - 5.1 - 0.4 

Hwaret to Swa1ha Bridge - 4.5 1.7 -

Swalha to JI.bu zeighan l'1eir - 4.1 - 19.6 

This study shows gains in' the upper reach, loss in the next 
reach, mixed results for the third reach and loss in the 
downstream reach. The data were not corrected for diversions and 
evaporation losses. 

Harza Engineering Company International and Masar Engineering 
Ltd. Wadi Zarga Pipeline Project. Proposal. October 1986 . 

Harza and Masar prepared this proposal for the installation of a 
pipeline from KTD to the Abu Zeighan Weir after a review of the 
available data on channel conveyance efficiency. 
studies, the overall losses were reported to vary 

to'50 percent. It was realized chat considerable 

In various 
from 10 percent 
benefits mi.ght 

accrue to the irrigation sector ~f these losses could be 
substantially reduced, if not eliminated completely. Based on an 
assumption that the losses in the Zarqa River channel amounted to 
20 percent of the release at KTD, a 20-km, 1,200 mm diameter 
pipeline with a four-megawatt power plant at Abu Zeighan Weir was 
judged to be feasible. No attempt was made to confirm the 
estimates of lo&ses assumed for the study. 
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Harza Engineering Company in association with Arabtech Consulting 
Engineers. Storacre Facilities in Jordan Valley, Final 
ReDort on Technical, Economic and Financial Feasibility and 
Preliminary Design, Vol. II, Part II-Main Report. April 
1989. 

Harza/Arabtech divided the river reach between KTD and F~U 
Zeighan Weir into three reaches and made nine sets of current 
meter measurements at six locations. Streamflow measurements 
were taken between October 1987 and March 1988. On each day of 
measurement, the streamflow was measured below King Talal Darn 
(releases from the darn), upstream and downstream from the Al 
Thahab Weir, upstream and downstream from the Hwaret Weir and at 
the Abu Zeighan Weir. The release from KTD was kept constant for 
at least 12 hours' prior to and during the measurements. This was 
done to avoid fluctuations during che observation and to 
eliminate t~e effect of bank storage. The flow contribution from 
springs, losses due to evaporation and irrigation diveysions were 
not considered. 

In the upper reach above Thahab weir, gains and losses in flow 
were noted. It was reported that pumping occurred from the river 
between KTD and Al Thahab Weir; however, it was not possible for 
the measuring party to quantify che magnitUde of the pumping. In 
the lower reach gains in flow predominated. 
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Date KTD to u/s of Dis of Thahab to DIS of Hwaret 
Thahab Weir U/S of Hwaret to Abu Zeighan 

Gain Loss Gain Loss Gain I Loss 

1987 ( %) (% ) (% ) (% ) ( %) ( sa- ) 

Oct 12 4.6 - 5.0 - 7.7 -

Oct 17 - 2.0 7.9 - Not measured 

Nov 9 2.9 - - 3.9 22.5 -

1988 

Apr 19 - 11.1 12.2 - 55.8 -
Apr 24 - S.l 16.2 - 16.4 -

May 22 9.8 - 7.9 - 1.5 -

May 30 - 5.0 - 6.9 4.1 -

Jun 12 - 10.9 22.8 - 3.5 -

Jun 27 - 6.9 - 13.3 - 0.7 

The gains and losses indicated in this study are not consistent. 
It is likely that gains or losses are dependent on the season 
which in-turn affects the spring flows, the magnitude of the 
release from KTD, diversions for irrigation and the magnitude of 

evaporation . 

University of Jordan, 
Efficiency in the 

Baseline Renort on Water Convevance 
zarqa River below Ki~g Talal Darn. 

JVA water records were reviewed and a water balance was 
established for the various 'inflow and outflow components in the 
Zarqa River system, Inflows were defined as flow releases from 
the dam as dete~mined from gate settings plus leakage estimated 
based on piezometric readings at the dam, spills, and an 
estimated contribution from springs. Outflow was defined as 
water diverted to Carrier Pipes I and II plus diversions to the 
Swalha Canal and the to the KAC at Abu Zeighan, plus water 
delivered to farmers along the Zarqa ~iver. The monthly 
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conveyance efficiency was computed as the ratio of outflow to 
inflow in percent. 

For the dry season from April to September, the monthly average 
efficiency are tabulated below. This table indicates conveyance 
~osses in the range of 15 to 21 percent. 

Conveyance Efficiency (% ) 

Year Monthly Range Monthly Average 

1990 78-91 85 
1991 69- 90 79 
1992 59-91 81 
1.993 72-92 86 

4. SUMMARY OF ?RIOR STUDIES OF WATER QUALITY 

The JVA's Directorate of Laboracories, Soil and Environment is 
collecting water quality data from about 65 to 70 stations on the 
King Abdullah Canal, the side wadis, the Zarqa River, at various 
reservoirs, and on canals carrying flows from weirs or outflows 
from treatment plants. Some special water quality monitoring 
studies on problematic reaches have also been undertaken by che 
Irrigation Department of the JVA. The reports are in Arabic and 
chere was insufficient eime to translate and review these studies 
prior to the submittal of this Inception Report. However, ehe 
titles cif the reports and a description of the data included in 
these reports are identified in Section 2. 

5. PRELIMINARY REVIEW AND ANALYSIS OF DATA 

A preliminary review of the conveyance efficiency and water 
quality data wa~ performed to assist in the finalization of the 
work plan. A more complete analysis of the data will be 
performed in the next part of the study which will result in the 
Comprehensive Survey Report. 
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5.1 Channel Efficiency 

The Operation Division of JVA suspected conveyance losses in the 
Zarqa River channel as early as 1980 when a first attempt was 
made to define these losses. Through 1994, six additional 
studies have been performed to confirm the existence of losses, 
to determine the magnitude of the losses, and to locate the 
reaches within which any losses occur. These studies are 
summarized in Section 3. 

Each of the studies has some limitations and, therefore, the 
results are not conclusive; however, with an understanding of the 
limitations, a valid determination of the existence of losses can 
be made. All of these studies will be critically evaluated 
during Part 2 of this study and discussed in our Comprehensive 
Survey Report. Based on a cursory review of these data, it 
appears thae each study indicated minor losses over the ent~re 
reach of river. In the upper reach of the river, both gains and 
losses were indicated; however, both the gains and losses were 
within the accuracy of the measurement procedures. Somewhat 
higher losses were evident in the lower reach, from Al Thahab 
weir to Abu Zeighan Weir in all except the Harza (1989) study 
which indicated gains in the lower reach. This lower reach is 
also the reach where the springs enter the river. 

As a result of the Part 1 reconnaissance, it is initially 
concluded that the type of channel existing in the upper reach 
does not allow deep percolation. The general consensus of the 
operations personngl of the JVA is that losses do not occur in 
the upper reach. The losses identified in the previous studies 
may be due to flow measuring limitations and/or pumping from the 
river. However, the available hydrogeological data/information 
and geologic field reconnaissance of the area will define the 
ground water regime which will help to confirm the water loss or 
gain. The hydr~geological investigations have been initiated. 

In the lower reach of the river between Al Thahab and Abu 
Zeighan, there is a general consensus among the JVA personnel 
that losses do occur. All the previous studies except that by 
Harza/Arabcech, show losses in chese reaches. During the Harza/ 

14 

I • • ~ .... 



.,,' " 

, ' , ' - , 

~'I 

'I 

Arabtech investigations, on some days of measurements, spilling 
from irrigation channels was noticed. There are springs in these 
reaches which also may have contributed to the gains. The gains 
or losses in this lower reach will be redefin~d after the 
hydrogeological investigations. 

As a result of the collection of the measurement data for each of ':1 the studies, it should now be possible to assess the relative 
merits and deficiencies of each of the studies and reach a 

1 
conclusion concerning the magnitude and location of losses. 

I 5.2 Water Quality 
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The water quality data collection efforts for this study have 
been oriented towards the data for the Zarqa River and for the 
stations at which the water quality is affected by the outflow 
from Zarqa. Generally, weekly samples of water quality are taken 
and analyzed. In addition, at some stations, daily sampling has 
been reported. The data for the following stations are 
considered appropriate to study the Zarqa River water quality and 
its impact. 

1. 

2. 

3. 

4. 

Releases from King Talal Dam (KTD). 

Abu Zeighan Canal. 

King Abdullah Canal Swalha (~~C-Swahla) represents the 
flow tn the King Abdullah Canal at the Zarqa siphon. 

King Abdullah Canal Maaai (KAC-Maadil represents flow 
.in the King Abdullah Canal downstream from the Abu 
Zeighan Weir. 

The water quality parameters measured include, for various 
programs, Electric Conductivity (BC), Acidity (pH), Chloride ions 
(CI), Sodium ions (Na), Boron (B), Carbonates (HC03), Nitrates 

(N03) and the sodium absorption ratio (SAR). 

A preliminary review of the data shows that the quality of the 
releases from KTD deteriorates between KTD and the Abu Zeighan 
Weir- In Table 1, which presents the results of water quality 
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measurements between June and October 1993 and April and June 
1994, and Table 2, which presents EC and pm data for January 
through July 1995, it is evident that the e~ectroconductivity 
(EC) increases from King Talal Dam to the Afuu Zeighan Weir. 
Table 3, which presents monthly average valrues of EC, confirms 
the deterioration over a longer period of t~me. 

More importantly, Tables 1 and 2 also show ~hat the water in the 
KAC below the zarqa River (KAC-maadi) is of the same poor quality 
as the Zarqa River water. Over the last seweral years, more of 
the Yarmouk River water has been diverted to Amman for municipal 
and indus~rial (M&I) purposes and, therefore, the mixing of the 
better quality water from the Yarmouk River with the poorer 
quali ty Zarqa River water does not occur in the summer months. 
This operation is confirmed in Table 4 "'hich show's that, from 
April through September 1994, almost all of the water in the KAC 
was,diverted from the Zarqa River at the Abm Zeighan Weir. 

The effect of diverting more water to Amman for M&I use and the 
resultant deterioration of the water supplied to the lands south 
of the zarqa River is to jeopardize the vianility of these 
irrigation systems. As it cannot be expected that the diversions 
to Amman will be reduced in the future, every effort must be 
taken to improve the quality of 'Nater taken:. from the Zarqa River. 

A special study was performed by the Directorate of Irrigation 
which consisted of measuring EC and pH at 2S locations between 
the Thahab Weir and the Abu Zeighan Weir. Fhe location of these 
water quality stations is shown on Figure 1_ In addition, where 
possible, estimates of spring flow were measured. The results of 
this study are presented in Table 5. 'Incluc3.ed in this table are 
water quality information for two relativelw large saline 
springs; Man Spring and Women Spring. Based on this study, it 
was estimated that the total spring flow in, the study reach was 
about 190 lis atthough not all of the springs were saline. The 
data presented in the table definitely show significant 
deterioration in the quality of the river fRow after mixing with 
the flows from the various springs. 

16 



rl 
.' 
;.-1 

~'I " 

'I 
:1 
~I 

,I 
1 

, , 

'. 
'. 

\ 

i,1 
>. 
:-1 

-I 
'I 
'I 

There is s,ubstantially more data available, These data are being 
analyzed and will be discussed in the Comprehensive Report, 
However, it can be concluded from this preliminary analysis that 
the major deterioration of the Zarqa River water occurs in the 
reach between the Kwaret Weir and the Abu Zeighan Weir, Based on 
an initial consideration of the location, type, and flows of the 
springs, it may be easier to divert fresh water flows around the 
saline lower reach than to control and remove the saline water, 

6. SITE RECONNAISSANCE 

The site reconnaissance consisted of three trips to the project 
area, On April 13, 1995, the Harza and CC staff and a'staff 
member from the Irrigation Department visited the area between 
Thahab Weir and Abu Zeighan Weir, On April 18, the team visited 
King Talal Dam and the upstream reach. On April 20 and 21, the 
geologist and hydrogeologist inspected the entire reach below 
King Talal Dam. 

6.1 April 13th Inspection 

The projecc team visited the JVA Soil an9 Water Laboratory to 
discuss the water quality monitoring program in the Zarqa basin, 
to determine what quality data are available, and to obtain their 
opinions as to the quality situation in the Zarqa River and how 
it might be improved, The Operation and Maintenance Section also 
was visited to obtain information on the releases from KTD, 
diversions into Carrier Pipes I and II, and diversions into-the 
KAC. The team then went to Thahab vleir and p,,"oceeded downstream 
to Hwaret Weir and along the Zarqa River in the area of the 
springs and seeps. 

For water quality data, there exists periodic measurements that 
have been averaged into monthly values, and special studies, 
These data for the three years 1992,93, and 94 have been 
collected, Monthly and annual water balance information has been 
collected for 1992, 93, and 94; and daily values have been 
collected for the period August 1993 through September 1994, 
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These data are presented and discussed in other sections of this 
Inception Report. 

During the inspection of the river, the flow below Thahab Weir 
was 1.OJ m'ls according to the monitoring facilities in the 
Operation and Maintenance office. At this flow, it was not 
possible to identify all of the springs that had been located in 
earlier studies. However, the Man and Woman springs were easily 
identifiable as were several other relatively large springs. In 
addition, many short reaches along the river showed evidence of 
seepage from the banks. 

Several issues and ideas were discussed wich the 0vA and 
Irrigation Department Staff; 

There do noc appear to be any losses in the Zarqa River 
reach between KTD and the Thahab Weir. It is difficult to 
quantify the losses with accuracy because the identified 
losses and gains are well within the accuracy of the input 

data including releases from KTD, evaporation, uses along 
the canal, and spring flows. There appears to be a 
consensus, however, that losses do occur downstream of the 
Thahab Weir. 

There is very little water quality degradation between the 
Thahab Weir and the Hwaret Weir. 

Attempts to cap a salt spring resulted in the occurrence of 
many smaller springs and seeps although the total saline 
water inflow did not increase. 

A pipe conveying water over the entire reach of the river 
below King Talal Dam might be detrimental because of the 
loss of the natural purification of water that oc'curs as the 
water is c~nveyed in the channel. 

The initial reaction of the Team was that it would be easier 
to divert the fresh water around the reach from which the 
saline water emanates than it would be to control and remove 
the saline water. 
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6.2 April 18th Inspection 

On April 18th, the Project Team visited King Talal Dam and walked 
the upper reaches of the Zarqa River to inspecc the channel area, 
to look for lands irrigaced direccly from the river, and to 
investigate the possibilities for the construction of a pipeline 
or other channel improvements co improve channel efficiency. The 
inspection started immediately below the dam and ended at the 
quarry area of the Jordan Cement Factory, which is about two 
kilometers below the recent slide across the Zarqa River and, 
according to a worker ac che quarry, about a one-hour walk 
upstream from the Thahab Weir. 

The upper reach of the zarqa River consists of a steep-sided 
valley that has many indications of instability. The channel has 
been downcut through sandstone and limestone formations and 
consists' of gravel, sands, and silt. The river bed is typically 
alluvial with bed material consisting of gravel, sand and coarse 
to fine silt. This type of bed generally does not allow deep 
?ercolation and the occurrence of significant losses does not 
seem likely. 

Construction of a pipeline at river level up out of the flood 
plain would be very difficult over the entire reach. Providing 
access and excavating stable slopes will be very expensive. As 
an alternative, the possibility of aligning the pipeline along 
higher ground was considered. This alternative would require 
that the existing powerplant be abandoned as the head of the 
reservoir would be required to raise the water to the higher 
elevations. Over about one-third of the distance, construction 
of the pipeline would be relatively easy; however, over the 
remaining distance, the same steep conditions would prevail. 
These options w\ll be considered in more detail during the next 
parts of the study. 

Near the dam, there were not many lands identified that were 
irrigated out of the river. As the team proceeded downstream, 
two pumps were located and there could have been m~re, especially 
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downstream of the landslide where on the left bank significant 
irrigated agriculture is practiced. Also, there is a possibility 
of small springs in this reach. 

6.3 April 20th - 23rd Inspection 

A three-day inspection was performed by the geologist and 
hydrogeologist to identify the different geological lithologies 
exposed on both banks of the river. The inspect'ion was performed 
over the reach from the Khayyof area, which is located about 7 km 
downstream from King Talal Darn, to the Abu Zeighan Weir. During 
che inspection the following observacions were noted: 

6.3.1 Stratigraphy 

Four formations were noted along the river. From the dam to 
about kilometer 5 and from kilometer 8.5 to kilometer 14, t~e 

Jurassic Azab Formation was in evidence. The top part of this 
formation, consisting of interbeded yellowish brown marls and 
brown hard dense dolomite limestone, is exposed over these 
reaches. In between kilometer 5 and kilometer 8.5, the Triassic 
Main formation is exposed consisting of shales, marIes, and 
marley limestones and thick bedded massive and crystalline white 
to grey limestone with gypsiferous shaley bands. Up out of che 
riverbed, Lower Cretaceous sandstone overlies the Jurassic 
sediments. 

Recent Unconsolidated Sediments formation , consisting of 
fluviatile, colluvial and residual deposits of u~sorted coarse 
and fine clastic deposits occur in the channel or on either bank 
where they form a mantle varying in thickness from a few 
centimeters, when the bedrock is exposed, to more than 20 meters. 
These deposits consist of gravel, sand, silt, and clay with 

• pebbles and boulders of sandstone and limestone. 

Many landslides were identified during the field survey ranging 
from small to very large. Maps showing the location and extent 
of these landslides will be prepared in the Concep~ual Studies ( 
!'lart 3) • 

20 



",I ". , 
: : 

'·'1 
"·1 
I 

., 

I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

6.3.2 Hydrogeology and Groundwater Movement 

Between the Khayyof area and Thahab Weir, some freshwater seepage 
was noted from the alluvial deposits, The quantity is small and 
the expected source is infiltrated rainfall, It appears that the' 
water used for irrigation would exceed the seepage inflow. 
Between the Thahab Weir and the .~u Zeighan Weir, both the 
quantity of water withdrawn directly form the river and the 
quantity of the spring flow increase. The net change could be 
either an increase or a decrease. It appears that most of the 
seepage and spring flow is saline and thermal, and discharges 
under artesian conditions. 

The electrical conductivity (ECl of the river water was noted to 
increase form about 1,280 mmohs/cm at Thahab to 1,370 mmohs/cm 
upstream from the 
Abu Zeighan Weir. 

saline springs to about 2,550 mmohs/cm ac the 
The EC of some of the springs varied from 

4,000 mmohs/cm to 8,000 mmhos/cm. 

Many springs of good quality originate in the Kurnub Sandstones 
which are exposed at high elevations on both sides of the river. 
Most of these springs disappear during the summer season 
ind~cating that the springs are recharged locally from rainfall 
on the area. 

There are also many springs emerging from the wadi deposits 
downs cream of Thahab Weir which are of poor qualicy and are 
considered to be of artesian nature originating from the Lower 
Aquifer Complex~ This complex has been encountered in a few deep 
boreholes at greater depths in the eastern part of Jordan and in 
many recently drilled wills in the foothills of the Jordan 
Valley. The wells are artesian and the water discharging from 
the wells has EC values ranging from 1,000 mmohs/cm to 12,000' 
mmohs/cm and temperatures ranging from 30°C to 56°C. In Part 3, 
Conceptual Stud~es, a hydrodynamic pattern of the Lower Aquifer 
Complex will be defined. 
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7. PROBLEMS ENCOUNTERED OR FORESEEN 

The em~hasis of the sco~e of work has shifted from providing 
solutions to the problem of water losses in the zarqa River 
channel to a dual objective of improvins the water quality of the 
deliveries to the King Abdullah Canal and reducing water losses. 
While this will not impact the cost or schedule of the 
assignment, it might require some changes in personnel and more 
assistance from DAr water quality staff. Any changes in 
personnel will be approved according to the contractual 
regulations. 

8, PROGRAM OF WORK 

AS a result of initial meetings with the DAI, the JVA, and the 
Directorate of Irrigation, our review of the data collected 
during part 1 of Phase A, and our reconnaissance of the Zarqa 
River between King Talal Dam and the Abu Zeighan Weir, a work 
plan for the accomplishment of the studies has been finalized. A 
schedule for the performance of each of the tasks and the 
responsib~e organization is presented as Figure 2. It shouLd be 
noted that some of the schedules and identification numbers for 
the tasks have been changed from the proposal. For reference, 
the proposal task numbers also are shown on the work plan 
schedule. A schedule for the participation of Harza's staff in 
Parts 1,2, and 3 of Phase A and Phase B is presented on Figure 3. 
2. The task. and personnel schedules for Phase 8 are preliminary 
and subject to the date of th~ Notice to Proceed for the 
feasibility study. 

8.1 Phase A, part 1 Data Collection 

Part 1 consists.of initial meetings, data collection and a site 
reconnaissance. The data collection activities were performed 
over a 30-day period in April 1995 by Harza and CC staff. The 
activities associated with the tasks included in Part 1 and the 
results of the tasks are discussed in prior sections of the 
~port. The deliverable for Part 1 is this Inception Report. 
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8.2 Phase A, Part 2 Data Evaluation 

Part 2 consists of an evaluation of the data related to the 
efficiency of conveyance and the contribution of freshwater and 
saline springs and seeps to the flow in the river. Al though 
preliminary analysis has been performed during the Part 1 
activities, a rigorous analysis will be performed by Harza in 
Chicago in May, 1995. 

In the work plan presented with the proposal, an option for 
additional data collection was included if sufficient data were 
not available to make the required estimates of conveyance 
efficiency. After a review of the available information and 
discussions with personnel fr.om the Directorate of Irrigation and 
che JVA, it appears that the data collected are almost 
sufficient;. however, it LS anticipated that a short-duration, 
intense data collection program occurring after the comprehensive 
report will be advantageous. 

We have concluded that a major data collection program using 
automatic water level recorders will not be required. The 
installation of water level recorders, in our opinion, will not 
significantly increase the accuracy of the flow measurements. 

The collection program will consist of taking flow measurements 
at selected locations in order to define reasonably accurate 
locations of losing or gaining reaches in the river. The 
selection of the reaches "ill be made after a definition of the 
ground water regime is completed. Tempobary staff gages 
(removed after a measurement) will be used to monitor any change 
in the river level during the measurement. Although the staff at 
King Talal Dam will be requested to keep a constant release, the 
hourly release data will be obtained to check the consistency of 
releases after the measurements are completed . 

• 
On Figure 1, the work plan schedule, the activity for 
measurement has been included in mid-summer. The measurement 
program will be performed by the Harza's Lead Engineer working 
·.-lith CC staff. Staff from the Irrigation Department will be 
invited to participate. 
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Based on the assessment of channel efficiency and water quality, 
a Comprehensive Survey Report will be prepared describing the 
channel conveyance conditions and the impact of any saline and 
freshwater springs on the flow in the river. The report is 
scheduled for submittal on May 31, 1995. The results of the 
additional monitoring program will be added as an addendum to the 
Comprehensive Report. 

'I 8.3 Phase A, Part 3 Selection of a Preferred Alternative 
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The selection process will begin with the identification of 
alter~acives to accommodate the issues exposed during the data 
evaluation and reported in the Comprehensive Survey Report. Once 
~denti=ied, conceptual designs will be developed to permit a 
comparison of alternatives and the selection of a preferred 
alternative. The conceptual designs will be performed by CC with 
assiscance from Harza. The comparison and recommendation of a 
preferred alternative will be done by Harza and CC. 

Part 3 will begin with the identification of alternatives during 
the preparation of the Comprehensive Survey Report and terminate 
with the submittal of a draft Conceptual Studies Report at the 
end or August, 150 days after the start of the study and 90 days 
after the submittal of the Survey Report. 

During Part 3, Harza's Lead Civil Engineer and a second Civil . 
Engineer will come to Jordan to assist CC in the start of the 
conceptual design studies and to check and confirm the studies 
about :wo-thirds of the way through the studies. The Lead Civil 
Engineer also will participate in the preparation or the 
Conceptual Studies· Report. CC will complete the first draft of 
the report and submit it to Harza fo~ review. After 
incorporating H~rza's comments, the draft will be submitted to 
the Mi~istry and USAID for comment. Harza's Project Manager will 
come co Jordan to discuss ,the report with the Ministry and USAID, 
receive their comments, and finalize the report. 
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Although a complete analysis of the data has yet to be performed, 
it appears that any channel losses in the Zarqa River occur below 
the Tel El Thahab Weir and probably below the Hwaret Weir, ~rior 

to the data analysis, the identified alternatives are: 

• 

• 

• 

• 

Diverting Zarqa River flows at the Hwaret weir to 
bypass the saline springs and seeps, The flows would 
by conveyed to the ~~u Zeighan Weir or directly to the 
King Abdullah Canal (KAC) through a pipeline ,or by way 
of the Swalha Canal, which is partially destroyed. 

Collecting an transporting the saline flows away from 
the Zarqa River for evaporation or disposition below 
the KAC. 

Eliminating losses in the Zarqa channel through 
improvements to the channel or by constructing a 
pipeline. 

The inclusion of power generation in the project as one 
of two options, First, generating units could be added 
to the any pipeline in place of energy dissipation 
facilities. Second, the provision of a regulating 
reservoir at the Abu Zeighan \'ieir would "ermit 
flexibility of operation of the existing powerplant at 
King Talal Dam, 

• No action, 

Once the alternatives have been identified, a description of 
these alternatives will be submitted to the Ministry and USAID 
for approval. Additional alternatives can be added by the 
Ministry staff at this time. Concurrent with the Ministry 
review, the base-line studies for the evaluation of the 
alternatives will be started, These studies will include the 
hydrologic analysis, reservoir operations, the definition of 
geologie conditions, the definition of the dynamic pattern of the 
Lower Aquifer Complex and the implications of the alternatives on 
the groundwater regime, 
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For each of the alternatives, a conceptual design will be 
performed which will include the sizing of each of the major 
components and the estimation of construction, operation, and 
maintenance costs. The costs 'Nill be estimated to permit a 
comparative evaluation of all of the alternatives. In addition, 
as a part of the conceptual design studies for each alternative, 
the production of each alternative will be quantified in terms of 

-the amount of water saved, the improvement to the quality of 
water delivered to the King Abdullah Canal, and the amount of 
energy generated. Also, to assist in the comparison of 
alternatives and the selection of a preferred alternative, an 
implementation schedule will be developed for each alternative 
and a preliminary identification of environmental impacts will be 
provided. 

All of the information developed as a part of the Conceptual 
Design studies will be documented and presented to facilitate a 
comparison of alternatives and the selection of a preferred 
alternative. The documentation of the comparison studies will be 
presented in the Conceptual Studies Report with a recommendation 
by Harza and CC for the preferred alternative. As a result of 
~he review of the draft report by the MWI and USAID, and ensuing 
discussions with the Project Team, a preferred alternative will 
be selected. 

8.4 Phase B Feasibility and Environmental Assessment 

The feasibility and environmental assessment will essentially be 
the responsibility of Barza. Assistance will be provided by CC 
in the performance of the environmental assessment and, if 
necessary, in the performance of field studies. Phase B will 
require 90 days to deliver a draft report on the preferred 
alternative and about seven additional weeks to complete the 
review process and finalize the report. Submittal of the final 

• report is expected in early March, 1996. A Harza Scientist will 
be in-country for about five weeks to perform the environmental 
assessment. Harza's Project Manager will return to Jordan to 
discuss the contents of the report and receive the comments of 
the MWI and USAID. The report will be finalized in Chicago. 

26 



~. 

~. 

--. 
--,I -

~I 

•• 
I 
I 

The feasibility study will be initiated upon receipt of a notice 
to proceed. It is expected that this notice will be provided at 
the conclusion of the discussions of the Conceptual Studies 
Report. 

The environmental studies and any required field investigations 
will be performed first. The environmental assessment will be 
performed in accordance with the appropriate USAID regulations 
and consist of a scoping session and the assessment itself. The 
scoping session will result in a report that will; 

• 

• 

Identify the scope and significance of issues to be 
analyzed, 

Identify issues that are not significant, 

• Include a specific work plan, and 

• Describe how the analysis will be conducted. 

The environmental assessment will be reviewed by USAID's 
Environmental Coordinator and included in the feasibility report 

1 as an appendix. 

I 
I 

• 
.1 

• 
I 
J 

The field investigations will include topographic surveys and 
geologic inspections that are needed to perform the feasibility­
level and preliminary designs. 

The feasibility-level designs will be performed to permit the 
development of capital and O&M costs. These costs will be used 
in the economic and financial analyses. The economic analysis 
will result in the development of economic parameters including 
benefit cost ratio and internal rate of return. The financial 
analysis will result in the development of funding requirements, 
a cash flow, an~ an estimate of financial feasibility. 

The preliminary design will be performed to develop basic design 
cri=eria in accordance with internationally accepted codes and 
standards. The establishment of design criceria will depend on 
che alternative selected. Preliminary design drawings including 

27 
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plans and sections for all elements of the alternative will be 
prepared including any features necessary for the mitigation of 
adverse environmental impacts_ 

A report will be prepared to summarize the results of the 
technical, economic, financial, and environmental studies. The 
detailed study results will be attached as appendices to the main 
report . 

• 
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" 

~I Table 1 
, 

.:.! WATER QUALITY MEASURED AT VARIOUS LOCATIONS 
_ .• . , 

I 
QUALITY PARAMETERS 

EC PH NA CL B 

I 
DATE Location (mmhoslcm) (mgA) (mgll) (ppm) 

6.893 DIS KTD 2.03 7.79 
EI Thahab 1 93 785 

I Swalha Bndge 2.04 7.78 
Abu Zelghan 2.83 7.84 
KAC Maadl 204 7.78 

•• 610.93 DIS KTD 7.71 829 0.94 
Swalha Bridge 880 8.81 0.57 
KAC Maadl 13.75 1346 0.70 

I 62293 DIS KTD 1.87 7.71 800 8.08 0.54 
EIThahab 1.83 7.98 

_ .• Swalha Bndge 1.88 7.78 8.00 8.78 058 
AbuZelghan 250 7.73 
KAC Maadi 250 7.77 12.92 1307 0.70 

I 5.29.93 DIS KTD 204 7.80 
EI Thahab 1 93 7.94 
Swalha Bridge 202 7.80 8.40 832 0.62 

I Abu Zeighan 2.88 7.80 
KAC Maadi 2.88 7.84 14.17 13.95 0.77 

I 
7.5.93 DIS KTD 2.09 789 771 7.88 0.52 

EIThahab 1.94 800 
Swalha Bridge 1.98 789 8.00 8.62 0.48 
Abu Zeighan 242 788 
KAC Maadl 10.00 9.22 060 

•• .. 
7 13.93 DIS KTD 1.97 7.97 800 829 0.63 

I 
EI Thahab 1.95 819 
Swalha Bridge 2.02 818 933 9.05 0.66 
Abu Zeighan 2.43 797 

-:1 KAC Maadi 2.43 8.09 15.50 14.79 0.94 

7.2093 DIS KTD 2.07 779 900 828 0.66 
EIThahab • 2.05 807 

I Swalha Bridge 2.20 7.99 933 850 0.75 
Abu Zeighan 2.82 798 
KAC Maadl 2.78 797 12.50 12.02 0.70 

I 72793 DIS KTO 2.04 788 933 916 062 
EIThahab 1.92 8.18 , 
Swalha Sndge 221 7.63 8.67 926 0.56 

•• Abu Zelghan 2.82 7.82 
KAC Maadl 2.82 7.86 1208 12.96 071 

I 
~I. 
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~:. Table 1 (cent) 

J QUALITY PARAMEITERS 

-. EC PH NA CL B 

~ 
DATE Location (mmhos/cm) (lU1g/l) (mgll) (ppm) 

-~I EI Thahab 1.89 817 
Swalha Bridge 203 786 111.25 9.26 0.53 
AblR Zeighan 217 8.15 -!. KAC Maadi 2.17 8.17 m57 1296 0.57 

8.1.93 DIS KTo 
EI Thahab 1.95 820 --I Swalha Bndge 2.11 7.90 leD.OO 10.02 061 .. 
AbUlZeighan 2.17 8.18 -~ KAC Maadi 217 818 12.08 12.78 0.66 

--I 8.1793 o/S1«To 2.16 7.83 1 (l] 80 9.26 0.76 
EI Tllahab 1.94 812 ... Swalha Bridge 2.22 7.97 1CD.00 11 11 0.80 
AbLll Zeighan 324 790 
KAC Maadl 2.72 7.96 1<\1.00 12.96 090 

~-. a 24.93 DIS KTO 2.20 7.62 1 CD.aO 10.19 072 
EI1i.hahab 2.13 8.11 
Swalha Bridge 2.27 7.86 1m 60 10.19 0.73 • AbUl Zeighan 2.96 783 
KAC Maadi 2.62 8.00 1453 1287 0.87 

8.31 93 D/S.KTo 222 7.73 
EIThahab 2.08 808 
SwaiM Bridge 2.22 781 10.80 10.19 073 
AbU} Zelghan 2.74 7.74 
KAC Maadl 2.72 790 13.40 11.11 0.82 

. I 9.7.93 D/S.KTo 230 7.77 1 Cl.31 1204 0.75 -- , .) EIl'l1ahab 207 8.09 
Swalha Bridge 2.16 7.96 1307 13.89 087 
AbtJj Zelghan 2.76 7.90 

- KAC Maadi 2.29 8.00 111.23 9.26 067 

I 9.14.93 DIS KTD 2.06 8.23 1 III 66 11.11 065 
E1 Thahab 2.16 8.09 

• Swalha Bridge 2.34 7.80 lID 89 9.26 0.71 
Ab" Zelghan 299 782 
KAC Maadi • 261 8.00 14.17 10.19 0.82 

1 9.21.93 DIS KTD 2.28 7.89 llD.OO 11.11 0.90 
EI TIlahab 222 8.09 
Swalha Bridge 2.36 8.00 llD.66 9.45 0.66 

I AbU! Zelghan 2.92 7.86 
KAC Maadl 2.68 800 1333 10.19 0.74 , 

I 
J 
,I 
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! :1 Table 1 (cont.) 

.1 1. QUALITY PARAMETERS 

., 
EC PH NA CL B ., 

DATE Locatton (mmhoslcm) (mgll) (mgll) (ppm) 

-~ I 
9.28.93 DIS KTD 

EIThahab 2.40 8.16 

I Swalha Bndge 2.52 8.16 1083 10.19 0.67 
Abu lelghan 2.93 780 
KAC Maadl 275 7.98 12.50 9.26 0.59 

_:1 10.5.93 DIS KTD 2.30 8.00 11.30 10.28 038 
EIThahab 2.28 8.38 
Swalha Bridge 2.34 833 11.30 11 11 0.54 

I Abu leighan 290 790 't 

KAC Maadi 290 8.38 14.16 13.89 0.60 

I 
10.12.93 DIS KTD 2.40 7.88 

ElThahab 244 8.35 
Swalha Bndge 252 8.06 11 36 1244 0.54 
Abu leighan 304 781 

' .• KAC Maadi 3.02 800 14 09 16.66 0.67 

10.19.93 DIS KTD 2.36 8.35 12 08 12.04 036 

I EIThahab 2.33 821 
Swalha Bndge 243 8.19 12.92 11.60 0.54 
Abu lelghan 3.28 7.92 

•• 
KAC Maadi 200 p8 15.55 15.60 --

1025.93 DIS KTD 241 780 1083 12.70 0.42 
EIThahab 2.37 807 

_ .• Swalha Bridge 246 8.07 11.66 12.10 0.55 
Abu Zelghan 302 7.84 
KAC Maad; 2,41 806 14.28 16.70 0.70 

~. 4.6.94 
DIS KTD 194 777 
EL THAHAB WEIR 1.90 8.05 

~'. BRIDGE WITH PIPE 194 790 
ABUlEIGHAN 259 760 
KAC,MAADI 254 782 

:.-. 4.7 94 DIS KTD 8.00 8.28 068 
, . BRIDGE WIT~ PIPE 8.22 8.29 058 

-. KAC,MAADI 1167 11.21 066 

KAC,SWALHA 089 8 as 
WOMAN SPRING 8.73 666 47.00 41.49 2.50 
MAN SPRING 792 6,49 45.00 37.44 270 

• 4.13.94 DIS KTD 1.97 783 
EL THAHAB WEIR 196 7.98 

• BRIDGE WITH PIPE 202 778 
ABUZEIGHAN 267 766 
KAC,MAADI 255 781 

• • 
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-, I Table 1 (cont.) 

.' 

•• 
QUALITY PARAMETERS 

EC PH NA CL B 
DATE Location (mmhos/cm) (mg/l) (mg/l) (ppm) 

• 4.14.94 DIS KTD 8.00 8.15 0.49 
BRIDGE WITH PIPE 822 9.16 044 

• KAC.MMDI 1167 1222 0.52 

4.20.94 DIS KTD 1.92 7.79 
EL THAHAB WEIR 1.82 8.00 

I BRIDGE WITH PIPE 1.88 787 
ABU ZEIGHAN 2.48 7.69 
KAC,MMDI 2.45 7.79 

.1 WDMAN SPRING 8.99 6.75 
MAN SPRING 8.00 660 
KAC,SWALHA 0.95 8.06 

-:1 421.94 DIS KTD 822 8.21 0.50 
BRIDE WITH PIPE 8.22 8.85 047 
KAC.MMDI 12.72 12.50 049 

.. '1 428.94 DIS KTD 1.95 7.84 800 8.25 0.72 
EL THAHAB WEIR 195 7.96 

--'I BRIDGE WIYH PIPE 1.98 782 8.22 8.80 081 
ABU ZEIGHAN 266 7.64 
KAG.MMOI 264 7.79 1218 12.11 084 

.. 1 5.4.94 DIS KTO 1.92 7.95 
EL THAHAB 1.85 8.00 
BRIDGE WITH PPE 1 87 7.81 

I ABU ZEIGHAN 2.59 7.69 
KAC,MMDI 2.59 7.79 

~I 
5.5.94 DIS KTO 8.00 8.26 063 

KAG,MMOI 1222 1226 0.52 
WOMAN SP.RING 8.33 6.59 
MAN SPRING 7.40 6.52 

-'1 KAG. SWALHA 092 8.06 

5.11.94 DIS KTO 193 7.88 

~I 
EL THAHAB WEIR 1.88 7.96 
BRIDGE WITH PIPE 193 7.74 
ABU ZEIGHAN 2.68 766 
KAG.MMDI ~ 2.60 781 -. 512.94 DIS KTD BOO 800 0.28 
BRIDGE WIYH PIPE B.67 8.62 0.29 

I KACMMDI 1222 1226 0.52 

5.18.94 DIS KTD 194 771 

I 
EL THAHAB 190 800 
BRIDGE WITH PIPE 2.00 777 
ABU ZEIGHAN 2.82 i 64 

KAC.MMDI 2.68 7.75 

-I 
I 
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-!I Table 1 (cont.) 
, 

-I EC 

QUALITY PARAMETERS 

PH NA Cl B 

DATE Location (mmhostcm) (mg/l) (mgtl) (ppm) 

I 5.19.94 DIS KTD 8.67 9.47 0.22 
BRIDGE WITH PIPE 8.67 9.47 025 

I 
KAC,MADI 12.18 1289 061 
WOMAN SPRING 866 650 
MAN SPRING 7.97 755 
KAC,SWALHA 0.97 8.06 

• 526.94 DIS KTO 199 7.84 7.67 8.56 023 
EL THAHAB 1.90 800 

• BRIDGE WITH PIPE 199 780 8.22 9.17 038 
ABU ZEIGHAN 2.89 770 
KAC,MADI 280 780 12.64 14 07 060 

.:. 61 94 DIS KTD 1.92 777 
EL THAHAB 180 8.00 
BRIDGE WITH PIPE 1.86 7.82 

~ .• ABUZEIGHAN 2.66 768 
KAC,MAADI 2.66 7.86 

•• 6.2.94 DIS KTO 8.00 8.45 0.73 
BRDGE WITH PIPE 8.67 9.22 0.55 
KAC,MADI 12.64 12.97 0.60 
WOMAN SPRING 885 647 • MAN SPRING 7.73 742 
KAC,SWALHA 092 796 

". 611 94 DIS KTD 8.00 8.16 065 
BRIDGE WITH PIPE 8.80 8.76 0.50 
KAC,MAADI 12.08 12.88 0.78 

""I 615.94 DIS K'fD 1 95 1 -0 ,~ 

EL THAHAB _ 1.84 7.92 
HRIDGE WITH PIPE 1.93 7.70 

". ABU ZEGHAN 2.21 766 
KAC,MAADI 2.20 774 

'-. 
• 

." • 
I 

• -. 
I 
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EC PH 

(mmhoSlcml 
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150 
160 
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". 
157 

1 5, 
t 62 
; sa 

. 59 
1 57 

1 52 

I" 
~ 52 
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155 
15' 
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149 
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I 51 

I eo , ,-
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158 
155 
157 
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1 52 

15. 

1 52 

830 

'29 
830 
830 
830 
829 
82. 

829 
821 
825 
1 28 
.27 
8 27 

827 
827 

'" 829 

'" 829 

829 
8 30 

82' 
830 
829 

8" 

83' 
830 
830 
038 
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82' 
830 
829 

'20 
030 
830 
130 
830 
830 

830 
S.36 
631 

830 
6 :lO 

831 • 

Table 2 

DAILY WATER QUALITY DATA 

KAC. SWALHA 
EC PH 

r-mmnos/c;:al 

081 

081 
0& 
062 
082 
063 
083 

083 
08< 
085 
082 
085 
0139 

085 
087 
o iii 
085 
091 
osa 

079 
0'" 
003 
o !is 

"" 0", 

082 
oes 
oso 
067 

osa 
082 
OST 
0", 

0'" 
092 

Ge7 
082 

'" 092 

Ge' 
100 

0'"' 
083 
065 

085 
Ge7 

0" 

,,. 
834 
835 
830 
az. 
835 
azo 
,,. 
632 
833 
"3 
"0 
830 

830 
'30 .'" 8 31 
S 33 

'" 
830 ." 
'32 sa, 
'" e:!!j 

., 33 

." 
'" '" ." ." 
'3<l 
832 

", ", 
834 
'34 ." 
'" 833 
833 

832 

'" 8" 

834 
835 

834 

ABU ZflGHAN 'NEIR 
EC PH 

(mmhoslc:m) 

16' 

168 ". 
173 
: 59 
16' 
151 

173 
166 
171 
17' 
168 
154 

"5 
1 6' 
169 
: 65 
16' 
16' 

'69 
163 ". 
1<6 
164 , ., 

168 
167 

'" 165 

16' 
164 
100 
Ii{) 

16. 
1 70 

'"0 
1 '0 

179 
178 

'", 
181 

180 
179 
171 

18' 

'" 
177 

830 

62. 
830 
830 
a 30 
'29 ". 
82' ." 82' 82. 
827 
827 

"8 
827 ". ". e 59 
829 

". 
"0 oz. 
,30 
'29 
830 

.30 
630 
.30 
"8 

830 
"8 oz. 
828 
630 
OZ8 

9 :!O 
a:'J 
"0. 
830 
630 
\ 29 

"0 
627 
830 

830 
830 

830 

Shoal 1 of4 

K ABDULLAH CANAl MAADI 
ec PH EC PH 
(mmhoslem) rmmhesJeml 

1.70 

168 
124 
134 ," 
1.41 
129 

152 
141 

16. 
1.72 
168 
168 

147 
14. 
167 
164 
169 

'69 
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163 
'65 
167 
16' 
166 
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168 
163 
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117 
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1 ;'3 
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17. 
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"2 
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," 
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• 19 
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830 ." 
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." 

.29 
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832 
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8 :;0 
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8n 
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8" 

8" 
632 
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8" 
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632 
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832 



I 
I 
,I 
I 
I 
I 
I 
,I 

I 
I 
I 
I 
I 

'. 
I 
I 
I 
I 

JUN 1993 , 
, 
, 
• 

10 
11 

" 
" " 15 

" 17 

" 19 

" 21 

" 23 

" " 26 
27 

" " 30 

JUL 1993 , 

6 
7 

• , 
10 
II 

" 13 

" 15 
16 
17 

" 19 
20 

" 
23 

" " 26 
27 

" 29 
30 

" 

OOVvl-lSTREAM FROM KTD 
EC PH 

Imml"osian) 

15. 
>5a 
l5a 
: S4 
>5. 

15' 
,50 
\57 
157 
15. 
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150 
\SI 
j 55 
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6" 

." 
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e" 
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6" 
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6" 
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KAC SWALHA 
=C PH 
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000 
0 .. 
060 
oa5 
oa, 

oa5 
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0'5 
000 
oa2 
097 

oa. 
0" 
oa5 
065 
086 

oa, 
087 
000 
067 
08' 

0.2 

0 .. 
08' 
08' 
oaa 
084 
084 

085 
08' 
066 
0 .. 
087 
090 

0'\ 
090 
067 
090 
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09\ 
065 
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088 
064 
084 

oa5 

835 
835 
a34 
83' 
834 

834 
834 

'32 
832 

a" 
83' 
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.2B 

82. 
823 
8" 

823 
818 

a '8 
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828 

820 
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Table .2 (cont.) 

ABU ZEIGKAN 'lllEIR 
EC PH 

tmmnoos.'cml 

"7 

'" \ 8' 
'SI 
18' 

'" lea 
225 
206 
215 
:: 10 

\ " 
209 
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20' 
211 
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211 
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'" 830 
.JO 
830 
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a" 
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'17 
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'06 
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221 804 
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DOII.'NSTREAM FROM KTO 
EC PH 

(mmho:slanl 

JAN 1995 
1 229 
2 238 
3 193 
4 113 
5 1.41 
6 
7 
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11 
12 
13 
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23 
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15 
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2. 
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14' 
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Table 2 (cont.) 

I OOVVNSTREAM FROM KTD KAC. SViAlHA A8U Z€IGHAN WEIR K ABDutLAH CANAL MAAOI 

EC PH EC PH EC PH EC PH EC PH 
(mmhoslcm) (m:'llhoslem) (mmhos/cm) (mmho!JDn) (m~Ms/em) 
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1986 
1987 
lS6a 
1989 
1990 
1991 
1992 
1993 
1994 
1995 

1986 
19157 
1983 

1959 
1990 

1991 

1992 
1993 
1994 
1995 

lS86 
i967 
1988 
HiS9 
1990 
IS91 
1992 
1993 
1994 
1995 

1966 
1987 
1988 
1589 
1990 
1991 
U,92 
1993 

""" 1995 

JAN 

14' 
236 
230 
2" 
273 

210 

JAN 

2'" 

2" 
254 

17. 

JAN 

089 
183 

08' 
0.90 
092 
0.58 
063 

JAN 

08' 
Oag 
1.02 
101 
230 
063 

'" 

fEB 

"' 
2'" 
1.78 
272 
176 
115 
168 

fEB 

233 

208 

\ 71 

FEB 

071 
060 
092 
087 
091 
049 
066 
096 

FE. 

C 78 
067 
190 
108 
124 
053 
0.9 

Table 3 

MONTHLY EC VALUES at SELECTED LOCATIONS 

• 

MAR 

190 
144 
1.17 
155 
213 
229 
103 
160 

MAR 

116 

217 
115 
16' 

MAR 

053 
058 
081 
095 
093 
051 
075 
0,93 

MAR 

203 
071 
051 
16' 
178 
215 
091 
158 
188 

APR 

120 
127 
156 
244 
224 
110 
158 

APR 

11. 

US 
119 
166 

APR 

09' 
080 
090 
097 
089 
078 
082 
091 

APR 

112 
097 
170 
220 
183 
1.17 
158 
253 

,:nmohs I em) 

DOWNSTRE.~"" FROM KING TALAl DAM 

MAY 

11. 
102 
172 
221 
liS 
112 
1.57 

MAY 

i C9 

221 
,()4 

1 :3 
174 

JUN 

1.28 
101 
158 
175 
173 
126 
160 

;l3U ZEIGHAN 

JUN 

103 

117 
192 
127 
203 

JUL 

18' 
12' 
110 
15. 
180 
186 
1.25 
161 

JUL 

, 15 

181 
222 
132 

'" 
KING A80UUAfi CANAL, SWAlHA 

MAY 

08. 
0.87 
0.B9 
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08' 
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088 
056 

JUN 

104 
081 
084 
087 
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0" 

JUL 

120 
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0,89 
0,94 
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095 

KING ABOUUAH CANAL. MMOI 

MAY 

1 ;'B 

120 
180 
:2 21 
182 
125 
1.74 

JUN 

: 41 

122 
160 
\89 
\85 
1.20 
232 
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224 
16' 
1,22 
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200 
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140 
226 

AUG 

141 
155 
195 
2.10 

'" 158 

AUG 

'" 
194 
2.28 
1.40 
222 

AUG 

0.98 
0,91 
085 
0.85 
092 
085 
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1.55 
1.69 
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219 
2.17 
13. 
2.18 
2.71 
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1.18 
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216 
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1,24 
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SEP 

"9 
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2,56 
140 
227 
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0.93 
081 
0.93 
0,92 
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227 
1.97 
1.40 
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221 
2.24 
1,36 

"2 

OCT 

2.70 
201 
1.28 
2.03 
230 
251 
1.31 
190 

OCT 

\ 21 

228 
272 
1.29 
225 

OCT 

166 
1.66 
121 
091 
092 
098 
096 
092 

OCT 

217 
2.22 
1.33 
2,07 
242 
227 
132 
225 

NOV 

072 
1.50 
16' 
222 
2.59 
252 
177 
213 

NOV 

169 

2,64 
279 
185 
251 

NOV 

130 
123 
081 
091 
140 
094 
093 
0.92 

NOV 

1.11 

'" '" 175 
2.49 

.2.19 
185 
2.50 

DEC 

152 
1.8G 
259 
2.78 
1.50 
184 
2.12 

DEC 

2.40 

2.ao 
209 
1.94 
262 

DEC 

079 
117 

090 
088 
077 
0,71 
092 

DEC 

099 
US 
160 
117 
2.79 
091 
134 
2.71 
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Table 5 

EC AND pH VALUES OF WATER IN THE ZARQA RIVER 
AND OF SPRINGS AND SEEPAGE ENTERING THE RIVER 

Location EC pH App. 
i':"M':1.r.os/cm Flow 

lis 

King Talal Release 1. 36 8.31 50 

River sample at Bridge 1 1. 46 8.14 -

River sample at Bridge 2 1.34 8.31 -

River sample 1.37 8.38 -

River sample at Bridge 3 1. 37 8.20 -

River sample at Bridge 4 2.28 7.33 -

River sample opposite co 2.96 7.26 55 
salt well 

Spring sample 100 m east of 2.23 6.99 -
Man and Woman springs 

River sample upstream from 8 4.49 7.15 86 

River sample upstream from 4.54 7.30 104 
Man and Woman springs 

Sample from Man spring 5,77 6.85 -

Samole f~~m lfloman spri:-.::; r;. °3 - c:-'J __ , -

R~ver sample aownstream from -± • ,~-. ; . 32 :'19 
Man and Woman springs 

River sample ups cream from 4.82 7.61 -
salt spring (item 15) 

Sample from salt spring 6.63 6.59 -

River sample downstream from 4.82 7.53 131 
salt sprins (item 15) 

Sample from salt spring 8.46 6.52 -

River sample downstream from 5.02 7.33 138 
salt spring (item 17) 

sample from salt. spring 10.98 5.38 -

River sample downstream of 7.78 6.71 206 
salt spring (i t.em 19) 

Incr. 
Flow 
lis 

-
-

-

-
-
-

5 

-

31 

18 

-

-

-~ 

-

-
12 

-
7 

-

68 
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Table 5 (continued) 

Location EC 
mrnhos/cm 

Sample from salt spring 12.19 

River sample 600 m upstream 8.19 
of Abu Zeighan bridge 

River sample 300 m upstream 7.61 
of Abu Zeighan bridge 

River sample at Abu Zeighan 8.56 
bridge 

River sample upstream before 7.49 
diversion to Abu Zeighan 

Total flow from springs and seepage = 

• 

pH App. Incr. 
Flow Flow 
lis lis 

7.16 - -
6.91 210 4 

7.10 225 15 

7.45 239 14 

7.57 - -

189 lis 
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f .. .!!!!I .... II!!!!! .. = = = • = = • = J!!!!!!!!l = = JI!II = - - - - - - - ~ ',2 l:. _. I .J t __ ·Z - - - - - -ARAB DAM \,EVEL 11 Jl4.78 114.86 114.96 115. 08 11S.19 11j • ..).,L J ............ - ... 
ARAB DAM STORAGE (BOD) 11310,153.000 10102000 10037000 9961000 9890000 9014000 9719000 9630000 9530000 9406000 9-1l'/UUu 'JJ:J lUUV 

ARAB DAM INFLOW FROM W. 113 250 250 250 250 250 250 250 250 250 250 250 250 
AR.l.B DAM INFLOW FROM. KA M3 27410 22320 0 a a 0 0 0 0 0 0 0 
ARAB DAM T01'hL INfLOW H3 27660' 22570 250 250 250 250 250 250 250 250 250 250 
ARAB OhM EV.l,.PORATION "3 3930 3800 4000 3900 40~O noo noo 4700 4100 4200 3900 3600 
ARAB DAM CAR. TO K.\C-N 113 
ARAB DAM C.l.R TO NEG M3 1'0540 795.70 60000 63200 68100 8705.0 81100 91600 36150 GIOSO 55350 5.4700 
ARAB DAH SEEPAGE 113 4200 -1200 4200 4150 4100 noD 4050 4050 -lOaD 4.000 ·4000 3950 
n.'B DAM GATE 113 
ARA8 DAM OVERFLOW 113 
'RA8 ohM TOT~ OUTFLOW li3 76670 67570 76280 71250 76250 95250 89250 100350 H250 69250 63250 62250 

'OIffERENCE: S DRAGE: 113 -10 0 -30 0 0 0 0 -100 0 0 0 0 
W.ARAB COURSE TRIBUTARY M3 6480 6460 6460 6480 6480 6480 6480 6480 6480 6480 6ao 6480 
W.ARAB COURSE 'I'D KAC-N 113 6732 8784 8069 9504 7488 8064 8280 706.;. 8064- 806-1 950-1 7920 
W.ARAB COURSE TO W.R SO M) 3636 1584 230-1 854 2882 2322 2088 3420 230-1 2304 664 2448 
W.ARAB COURSE TO WASTE 1'13 • 312 .312 307 252 210 194 152 46 112 11. tl2 52 
~==~~=========;======-= ========= ===",,,,== .. =< ========;;; .. =-==-===-= ==;:;= .. =",,,,= 

ZIGLAB DAM LEVEL 1'1 12'0.34 120.4 120.47 120.53 120.45 120.38 120:34 3052400 120.35 120.37 120.32 120.28 
2IGLAB OhM STORAGE (BO 113 3060720 3073200 3087760 3100240 3063600 3069040 3060720 3052400 3052800 3066960 3056560 3048240 

21G.0 I!\fI...OW FROH W.ZIG ti3 26500 26500 26500 24500 24500 24500 24500 24500 24500 24500 24500 24500 
ZIG.O Ih:FLaW FROM KAC-N M) 0 0 0 0 0 0 0 0 0 0 0 0 

ZIGLh8 OhM TOTAL INFLO MJ 25500 26500 26500 .,500 2.t500 24500 2·1500 24500 21500 24500 2·1500 24500 
ZIGLAB DAM EVAPORATION M3 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 noo 1200 
ZIGLAR DAM CAR TO KAC- M3 /: 
ZlGr.AB DAM CAR TO NEG 113 11691 9611 11591 38811 36731 30491 30'19l 11771 18011 32511 30491 32571 
ZIGLA8 OhM SEEP.~GE H3 1129 1129 1129 1129 1129 1129 1129 1129 1129 1129 1129 1129 
21GLAB 0.\11 GATE 113 
ZlGLA8 OhM OVERFLOW 113 
ZIGLA8 DAM TOTAL OUTFL 113 14020 11940 14020 H140 390eo 32820 32820 lHOO 20340 34900 320::0 3J900 

·~~;i~~~~C~O~~~R~iiBUT~R ~~ 0 0 0 0 0 0 0 0 0 0 0 0 

\..1_ 2 I GL.r..B COUSE TO KhC-N 113 
VI. Z 1 GLAB COUSE TO \~. R s ~13 
W.ZIGLA.8 COUSE TO W,r...STEI1) 1129 1129 1129 1129 1129 1129 1129 l129 1129 1129 II 7.9 1119 
===c~=_==~=_~===~s==~~= ":==o=~=='" 

J ;=======<= ==="" .. ==== "'--;;;;-=-'= ===;:;==;;;== 
'fAL.}.,L D.l,M LE\"EL H 170.08 170.02 169.96 169.89 169.82 169.15 169.69 169.61 169.54 169.47 169.4 16".33 
'fAtAL D.~H STORAGE I BOD) 11362091300 61962900 61834600 61685700 61536600 61387500 61238400 61089300 60940200 60791100 60642000 60492900 
'fA LA L. 0 I!\FLOW FROM Z.R H) 20926.1 210621 188394 188330 188266 190375 185971 188075 185854 181489 183458 188890 
'J AL.~L DAM E\'.:"PORATION H3 28522 29S79 ·2813-1 28370 28306 30.115 26011 28115 2589-1 21529 23628 27860 
TALAL D,:":-1 SEEP.:"GE "3 67-H 67J.2 6660 6660 6660 6660 6660 6660 6660 6660 6530 6530 
TAL.\L DAM G,~TE H3 302400 )02-100 302100 302400 302400 302100 302100 )02-100 302400 302400 )02400 )88800 
'fAI •• ~L OM1 OVERFLOW H3 
TALAL {B:i TQ.Ti\L OUTfLOW t-13 337664 338721 337494 )37130 337366 33')1'I~ 3350'11 3371'15 33195·1 330589 332558 -1231')0 
DIfFERENCE STORAGE M3 0 0 0 0 0 0 0 0 0 0 0 0 
2.RlI:ER COURSE TRlI3IJTa.R H3 ·1320 1320 1320 1320 1320 1320 D:?O ,1320 ·1320 4320 1320 1320 
2.Rl\"ER COURSE TO KAC-S M3 94003 91003 94003 94003 9-1003 'J-1003 ()·1003 9-1003 'HOOJ 94003 94003 'J 1003 
2.RI\ER COt:RSE TO M.G_Z7l3 30240 30240 302.10 302.,1.0 302.,1.0 302-10 30240 302-10 30240 302-10 30210 30240 
Z,Rl\·ER COURSE TO M.G.Z M3 120960 120950 120960 120960 120'360 120960 120960 120960 J20960 120960 120960 120960 
Z.RI\"ER COIjRSE TO H.G.S 113 6640 8640 8640 8640 8640 6640 8640 8640 86.)0 86-10 8610 86-10 , Z. Rl\'ER COURSE TO w. R S M3 
Z.RII'ER COL"RSE TO W~S'fE H3 59619 59619 59537 59537 59537 595)1 59537 59537 59537 59537 59407 145807 
:=~=~=:~~~~===~=====~== ======:="" ========= =="'="'==== ==:==:=== :== .. == .. ==a 
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L __ ._ .... , ..... ~" ~ " •• - -- .' - - - -' . - - -LuLiR0LftSOlKCES/ - - - -.-- _"_"L_" ::;:.====.::== ========= - D.~DAY 13 14 15 16 11 18 19 20 21 22 23 21 
========~===-~========= .. = .... ="'''"== "'= =<=";:",,, ='" ==""=:==='" =======::::= ========== 
AR~a 0~11 Lf:VeL 11 116.14 116.H 116.32 116.42 116.51 116.61 116.70 116.80 116.88 116.95 117.02 117.12 AR~B DAM STORAGE (BOO) 113 9292000 9230000 9180000 9118000 9063000 9001000 8946000 8884000 8835000 8193000 8750000 8689000 ARA.B DAM ]~fLOW FRO~ IV. 1'13 250 250 250 250 250 250 250 250 250 250 250 250 ARAB D."" INfLOW FROM hA t-:l3 0 0 0 0 0 0 0 0 0 0 0 0 AR"'8 D,II"H 'TOTAL INfLOW 113 250 250 250 250 250 250 250 250 250 250 250 250 ARAB Dll.H E\·.~PORATIO!'l 113 3450 3500 3600 4260 HOO 4330 4320 3650 3300 3400 4200 3600 ARAB om C.~R TO KAe-N 113 
ARAB DAM CAR TO NEG 113 54900 42850 54800 47140 45050 47120 511,00 ·11850 35200 36100 53-140 53950 . ARAB DAI1 SEEPAG~ ~j) 3900 3900 3850 3850 3800 3800 3600 3750 3750 3750 3700 3700 ARAB DAM G,~TE 113 
ARAB DAM OVERfLOW H3 
ARAB DAM TOTAL OUTft..Ow :-13 622:"0 50250 62250 55250 53250 55250 62300 .19250 42250 -13250 61340 61250 ~IffERENCE STORAGE 113 0 0 0 0 9000 0 -50 0 0 0 -90 0 ·J_AR.'B coeRSE TRI8UTARY:-l3 6480 . 6480 6480 6J.BO 6400 6400 6400 6400 6400 60100 6400 6·100 W.ARAB COURSE TO JL\C-N 113 • 8046 8280 6732 6132 B064 9504 7488 8046 -82BO 6132 7920 806-1 W.ARAB COURSE: TO IJ. R 113 2232 2088 3598 2736 2136 696 2712 210·1 1870 3416 2180 2036 W.ARAB COL'RSE TO \<.'ASTE >13 )02 12 0 862 0 0 0 0 0 0 0 0 =~=============~======= ========= ========= ========= ========= ======~== ZIGLAB D1..~ LF.TEL " 120.23 120.]9 )20.16 ]20.19 120.21 120.20 120.18 12.15 120.13 )20.10 ]20.05 ]20.02 ZIGLAB O.~"I STORAGE (80 :13 30378,10 3029520 3023280 3029~20 3033680 3031600 ]027-1-10 3021200 J0170..tO 3010800 3000400 2994160 ZlG.D I ~~fLCh' FROM 1,'.Z1GN3 21500 24500 26500 26500 ~6500 :!4500 26500 24500 2-1500 ' 2,1500 2-1500 26500 , . ZIG.D 1KfLOW F~ON K;'C-~ M3 0 0 0 0 0 0 0 0 0 0 0 0 ZIGlA8 DA"t 'f0 AI.. I,\fLO 1'13 24500 24500 26:'00 26500 26500 2-1500 26500 21500 2-1500 24500 24500 26500 ZlGL.>B D .... N EV ,,"POR.' TION '13 1200 ]:!oo 1200 1200 1200 ]200 1200 1200 1200 J 200 1200 1200 Z1GL:a.S [).~"l CAR TO "'::.!I.C- !'13 

Z WI,AB 0.1;:-1 CAR TO I\'EG :-13 3049J 28 J 1 1 17931 20D}1 26251 26331 30·111 2:6331 28 U 1 325~Jl 28 III 28331 Z1GLAB D\:-\ SEEP.~GE M3 112') 1129 1129 1129 ) 12') 1129 1129 1129 1129 1129 1129 1129 ZIGLAB Db,:-\ GNfE :-13 
ZIGL.~B DA:-I m'ERfLo\oJ >13 
ZIGLAB 0.;:-1 TOTAL Oul f L ~13 32£)20 30710 20260 223~0 28580 2f..f,CO J27 to 23660 307·10 3-1900 )0/10 106&0 D1 fFEREt'CE STORb,GE 1-J3 0 0 0 0 0 0 0 0 0 0 0 0 

., • ZIGLA..B COllSE TR I AUTAR :-13 
..J.ZIGLAB ("OllSE: TO K.~C-.'\I N3 
\.I'. ZIGL;B COl Sf: TO W. R :-13 
w. ZIGL~B COPSE TO k'.;STE !'o13 1]2') 112., 11 :.!9 1 Ll'J lJ 2') 1U9 11 :! 9 1]29 1129 1129 1120 1129 =============;========= ==:====:= =::=::::===== =::s======::: ===",:::===", ====""="'= .. TAUI. DA!-I I.ErEL ., 169.22 169.11 109.01 Jos.n 158.90 I&S.S) 1 (,8.74 168.61 J 68.54 1 &8. ·15 ](.8.18 168.30 TAL~L D.\M SI0RAGJ: (Bl}1J ) 113 (,0259600 60021300 59B7S~00 59726}00 59577000 59<27')00 59236200 59023200 58810200 58618500 58-169'00 56299000 T.\L.!"J .. , D l!\f1.0W FRe,:-1 z. R "13 J~9790 181.J81 IB7]26 181367 1872-:1 .J. 1-12180 151272 107965 228107 185093 ]819-16 ]8-1935 1'AL."L DAM E L\PORA Tlll!J tt3 21760 21651 27596 27517 27482 25jj 8 ~S260 27303 25145 27131 21966 25975 1'.'-LAL DAH sfEP!.GE :1'3 6530 6530 6530 6530 6162 f,·]62 6162 6162 6J62 6162 6360 6160 TAtAJ. O"'-N G!,lE :'13 189900 }02<00 3(,2]00 302-:100 102100 302100 })25~O :.16.,200 3138800 300600 321000 32-1000 T.:a..l.U. D\H (AFRfV1W ~t3 
T.\L!'L DA~I TvT ~L Ol'Tr LOh :-13 1236'"10 3365Bl ))(,5:26 33€ J6'] 336J 11 3)1100 361::!'J2 I(JO(j(.S ·120·10" 3311']) 35~J16 3563.1'", OIFF£R£.:\('E S'f'(·R.l.,.GE tt3 ° 0 I 0 0 0 ° 0 0 0 0 0 0 Z.RlfER (.(It RS£ I RI lIL'l \R :-13 D20 1320 13:20 1320 ))20 .J ):::0 ·J3:!0 1320 J320 "320 1320 ·1)20 Z.Rl\'ER COl FSE 10 ":AC-s :13 123~~·2 128518 81758 B 17$8 B 17~8 a·PS8 a9337 91001 208397 94003 ·It 53') 75859 Z.RH·ER COL'R~E TO !'1.G.Z~13 38880 36288 31992 .31992 31992 31992 31952 36880 38080 38860 33696 3-1560 Z.Rl\'ER COL'PSE 'TO ."I,C.2,"') 136') 1-] 136911 136911 1 369 11 1361 II J 36-')·1 J 137010 153600 13665 1 151!iO 1382·10 118210 Z.R1rER C(Jt RSE 10 "I. G. S "I) 9610 8610 OGIO 8610 (JGIO B(.1O HGIO U610 B610 8640 0610 86'0 Z.RJ\'F.R C( ... 1 R~f. J(, I./. R rn 
Z.Rlt'ER COl R!::f. 10 \.'.-\!nE ~13 !) 1611 :1860 I'J') 1 6 l'J I) 1 6 no 13 ·1'/111(1 .,) 1'1'l o:nJ? :)O(l{lO J 1',09 (J2~G5 71381 =:~======~============= -="'====:=-,: =-:::==~===..:: =..::::====== ===="'<=""'=: .... "''''''' .... =", 



! i I . .._. - - - - -.. -_ .. ----... :: ~~=================== ========= 
~ . .£~TROLED RESOURCESI DADAY 25 
~~ ~=~================== ========= 

;';;AB OAM LEVEL M 117.22 
" ARAB DAH STORAGE (BODI l13 8628000 

# ARAB DAH I,FLOW fROM W. M3 250 
AR.AB DAM INfLOW fROI1 KA H3 0 
ARAB DAM TOTAL INFLOW H3 250 

, ARAB DAM EVAPOR .... TION M3 3400 
ARAB D~H CAR TO K.:b,.C-N' MJ 15930 
ARAB DAM CAR TO NEG M3 80220 

',J ARAB DAM SEEPAG~ H3 3700 
ARAB DAH GATE !13 
ARAB DAM orERfLOW M3 

J ,\RAO DAH TOT,l.L OUTfLOW M3 
DIfFERENCE STORAGB M3 
W.AR."B COURSE TRIBUTARY M3 

, .,. ARAB COURSE TO KAC-N M) 
W.ARAB COURSE TO W.R M3 
W.ARAB COURSE TO W.~STE H3 

: -====================== 
ZIGLAB D.~H LEVEL 11 
ZIGLM DAM STORAGE (SO M3 

ZIG.D INfLOW fROM W.ZIGM3 
ZIG.D INFLOW f'ROM KAC-N H3 

ZIGLAR n.t .. M TOTAL INfLO N3 
2IGLAB D.l.H EV.~POR."''fION!i3 
ZIGLA8 DM'I CAR TO KAC- M3 
ZIGL).B 0),,1'1 CAR TO !\EG M3 
ZIGLAB DAM SEEPAGE H3 
ZIGLAR DAM G.~'fE 1'13 
ZIGJ.AB DAM OVERfLOW H3 
ZIGU .. B DAN TOT.~L OUTFL 1'13 

DIFfER£tlCE STOR.~GE tl3 
W. ZIGLAB COUSE TRI BUT.~R 1'13 
W.ZIGLAB COUSFJ TO KAC-N tJ) 
.ZIGL~B COUSE 10 W.R M3 

\J. ZIGLAB COUSE TO 'w.!.STE !-13 

103250 
o 

• 6400 
8928 
ll72 

o 
:===;:;;;:;:;; 

120.00 
2990000 

26500 
o 

26500 
1200 

17931 
ll29 

202{.O 
o 

1129 
========= 

TAL. ... L DAM LE\'EL :-1 168.22 
T'\I..\1. O\M STORAGE (1I0D) ~13 58127600 
TALAL.D TKFLOW FROM Z.Rf13 
TAL.'-L DA,M E\lAPORATION MJ 
T.r..L.!"L DAN SEEP .... GE ~t3 
Tl,L~L DAM GUE_ ,\13 
TAL.~1. D't. OI"ERfLOW ~3 
TAL\L DAH TOV1L OUTfLOWa3 
DIFfERENCE STOR.;GE N3 
Z.Rl\'ER COl'RCE 'fRIBU1'AR:13 
Z.RI\ER COrRSE TO K.II.C-S H3 

J Z.RI\'ER COlRSE TO M,G,2M3 
Z,Rl\'ER COl'RSE TO H,G.Z113 
Z.Rl\'ER C(JlRSE TO H.G.S H3 

.> Z,RI\'ER COI.RSE '10 W,R 113 
Z.RI\ER COCRSE TO ~ASTEH3 

187912 
26952 

6360 
321000 

357312 
o 

13::0 
89338 
3-1560 

136240 
86-10 

63902 
========= 

26 

117.39 
8525000 

250 
o 

250 
3400 

18300 
70850 

3700 

96250 
o 

6400 
7776 
2324 

o 

120.03 
2996240 

a".500 
o 

24500 
1200 

18011 
112:9 

203·10 
o 

1129 

168·14 
57958200 

186849 
26889 

6360 
321000 

357219 
o 

1320 
84758 
36288 

138240 
6610 

66754 

========= 
27 

========:::r 
117.5S 

8129000 
2S0 

o 
250 

4100 
18350 
46150 

3650 

72250 
o 

6400 
8046 
2004 

o 
===;;;:;=:;;;= 

120.05 
3000400 

26500 
o 

26500 
1200 

28331 
1129 

30660 
o 

1129 
========= 

168.06 
517lt7800 

186987 
26827 

6360 
·'~.JOOO 

3~'Il(l'1 

a 
,j 320 

anS8 
?62Ba 

)38210 
8610 

(.675·. 
========= 

28 

ll7.67 
8357000 

250 
o 

250 
3200 
1020 

52380 
3650 

60250 
o 

6400 
8280 
1770 

o 

120.03 
2996210 

26500 
o 

26500 
1200 

26251 
1129 

28580 
o 

1129 

167."8 
,761 noo 

208730 
26770 

6360 
324000 

J~'1l30 
o 

·1)20 
8-1758 
)7757 

116880 
6610 

555.5 

=;::======= 
29 30 

;;======== 
117.77 

8291000 
250 

o 
250 

3290 
o 

56310 
3650 

55250 
o 

5400 
6732 
3318 

o 

120.02 
2994160 

25500 
o 

26';.00 
1200 

28331 
1129 

30660 
o 

1129 
========= 

167.91 
~1 H .. y:!!)() 

187093 
26733 

6360 
J02100 

3J5193 
o 

13:!O 
an58 
31757 

159810 
66·10 

2:085 
========= 

117.88 
8232000 

250 
o 

250 
3160 
9850 

55630 
3600 

72250 
o 

0-100 
7704 
2296 

o 
120.0';: 

2990000 
26500 

o 
25500 

1200 

2827] 
1129 

30600 
o 

1129 

167.84 
57)20800 

lH594 
26697 

6297 
302·.00 

33539·1 
o 

-1320 
6nsa 
37757 

159"0 
a6-10 

22022 

31 
========= 

11 8.00 
8160000 

250 
o 

250 
3430 

33720 
.59500 

3600 

100250 
o 

6.100 
8054 
1936 

o 
==:::====== 

119.98 
2985900 

26500 
o 

26500 
1200 

30321 
1129 

3.1650 
o 

1129 

167.75 
57130000 

lS)3!)l 
2B694 

6207 
301600 

116591 
o 

·1320 
112320 

38961 
119901 

6610 

8nn 

- -. TOTAL 
M3 

8060000 
2093000 

7750 
49730 
57480 

118450 
97180 

lB06030 
120100 

o 
o 

2141760 
8720 

199680 
246955 

69646 
3179 

2979750 
80970 

787500 
o 

787500 
37200 

o 
796271 

34999 
o 
o 

868,170 
o 
o 
o 
o 

3-l999 

56896900 
519·1500 
5778249 

835369 
201830 

')935550 
o 

l(1~.rJ~n 19 
o 

133g20 
2977724 
1057:D2 
·1110373 

2678·10 
o 

1858131 

- -TOTAL AVERAGE 
LIS LIS 

===u======= 

24225 781 
90 3 

576 19 
665 21 

1371 H 
1125 36 

20903 674 
1390 45 

o 0 
o 0 

21789 800 
101 3 

23ll 75 
2858 92 

806 26 
37 1 

= ... ======== 

937 30 
9115 294 

o 0 
9115 294 

431 14 
o 0 

9216 297 
405 13 

o 0 
o 0 

10052 324 
o 0 
o 0 
o 0 
o 0 

-l05 13 

60122 
56B78 

9669 
2336 

111995 
o 

126999 
o 

1550 
3.J-l61 
12235 
17571 

3100 
o 

21506 

19j~ 

2157 
312 

75 
3710 

o 
10~7 

o 
50 

1112 
395 

1535 
100 

o 
694 

A\!ERAGE 
M3/DAY 

67516 
250 

160·1 
1854 
3821 
3135 

58259 
38B 

o 
o 

690B9 
281 

6441 
7966 
2247 

103 

:.!612 
25403 

o 
25-103 

1200 
o 

256B6 
1129 

o 
o 

7.80J5 
o 
o 
o 
o 

1129 

Ib'}~b5 

186395 
:6947 

6511 
320502 

o 
353060 

o 
1320 

96056 
3~10~ 

132593 
86·JO 

o 
~99-W 

•.. __ •. J - -



. ) ~ ••• j .. , -: ~ - .. - I!!!!!!I .. -
MONTH SEPTENBER YEAR 1993 

.a=~:=~~~=~~~~========== ========:: ==~=:""'-"''''''' =="'''' .. ''''"'''"''' .. ="' .. = ...... = "' .. ""-=="'=== 
CONTROLEO RESOURCESI DAMOAY 1 2 '3 ., 5 6 7 a 9 10 II 12 

( ~==~======~=~=:====~==== ===:""':::"'== "'='"''''="'",,,,,= ="'''''"'''''==== = "'-=,:::= = "'::::= ========= 
AR.-\8 OMI LE\EL " U8.17 118.33 11 B. 58 lLe.76 118.92 119.0') 119.18 11 9.:;;8 119.38 U9.62 119.79 H9.8'3 
ARAB O.\~ STORAGE (BOD) ~'3 8060000 7936000 7818000 7713000 "}&20000 7522000 "·170000 7-li )000 7355000 "219000 7122000 7088000 
ARnB DA:-I r:.:fLOw nW1'1 W.A N) 250 250 250 250 250 250 250 250 250 250 2S0 250 .- ARAe O.l,~1 I!'JflOW fRDr-1 K.l,C NJ 0 0 0 0 0 0 0 0 0 0 0 0 
ARAB D.-\:-I TOT.~L If>,;fLQI.. N3 250 250 250 250 250 250 2~D 250 250 250 250 250 
ARAB OA:-I EVAPORATION If) 3400 3250 2·UD 2410 2510 J5ao 3320 3)00 3320 3-100 HOO 3900 
ARAa OMf CAR To J\AC-S "3 42010 ':13700 )5780 29620 27790 26-180 24890 24880 25330 24780 2510 0 
ARAB O • .l.,~l CAR TO r-.(G >13 .752..JD 67750 63510 57680 64-100 186·10 25-)90 :!6520 104050 65520 ~.J790 31800 
/!.R,\B OMl SEEPAGE. "3 3600 3550 3550 3550 3550 3550 )5~O 3550 )550 J550 3550 3~~Q 
ARA8 DA.'[ GATE 113 
ARA8 DA~I QVERftOt.: /I) 
ARAB 0'\;'1 TO'T.\L OC'TfLOI>. 013 12.,1250 LlS 250 1()~250 93260 98250 5:3"2f,O 57250 58250 136250 97250 ]·'2S0 39250 
DIFfERENCE STORAGE "3 0 0 0 -10 0 0 0 0 0 0 0 0 
1'. ARAB COURSE TRIBUTARY "3 
'.ARAB COl'RSE 'TO KAC-:'; tl3 

. \0-. ARAB CQI;P.SE 'TO •. R SOl "3 540 2737 2321 2088 3536 2880 2304 6.Je 3166 2270 176·1 3536 
~. ARAB COURSE 'TO \o.\STE tl3 3060 913 1223 1462 14 670 1246 2902 382 1272 1786 14 
~:~=====%~=~=~====~===== ======"'== "'====::="',:,," :::======== ========::: ========= 

Z rGLAB D.\~l I.EVEL >I 119.95 119.93 11 9.90 119.9S 119.95 lt9.YS 120.06 120.14 120.07 120.0·' 119.95 lt9.6a 
ZIGLA8 OA.~ STORAGE (BOD N3 2979150 2975550 2969500 2965-100 2959250 2979750 2998320 3019120 300-1560 2994160 2979750 2965400 

ZIG.n I J\FLo\" FROI'J "'. Z IGL M3 26500 26500 26500 26500 26500 26500 26500 26500 26500 26500 25500 26500 
ZIG.D INFlOV FROM KAC-N 1'3 0 0 0 0 a 0 0 a 0 0 0 0 
ZIGL.~B DMI TOTAL r.~flO\t· /'13 26500 26500 26500 26500 26500 26500 26500 26500 26500 26500 26500 26500 
ZIGL~B DAM EV,a.PORATJON M3 1200 1200 1200 1200 1200 ]200 l200 1200 1200 1200 1200 1200 
ZIG LAB 0.-\"1 CAR TO I\ • .\C-~ N3 
2[GLAB D.\:-I CAR TO ~£G ./ H3 28271 30321 28271 30;321 3673 5&0 1 3371 3.8731 3-1571 38581 38521 ')0321 
ZIGlAB OAN SEEPAGE M) 1129 1129 1129 1129 1129 1129 1129 1129 1129 1129 1129 1129 
2IGLAD DM' G'\TE N3 
ZIGLAB D.!I./ol OlJERFLOII. >13 
ZIGLAB DA:-J TOTAL OU'fFLO N) )0600 32650 .)0600 32650 6000 7930 ':'-JOJ :1 ·11060 36900 40910 40850 32650 

DlfFERE:';CE STOR!.GE >13 0 0 0 0 0 0 0 a 0 0 0 0 
W.ZIGL~,8 COUSE TRI8U1'ARY N3 
W.ZIGLA8 COuSE TO ~AC-N N3 
,j.ZIGLAB COUSE 'TO W.R so N3 
W. Z!GLAB COUSE.: TO \l.~STE: >13 1129 1129 1129 1129 1129 1129 1129 1129 1129 1129 1129 1129 
n~~~:.=_===E=~_=~~====== "'========= '""="",,""'-"''''-:c'''- .... =:0;"""""",.= ;::.:;~"''''=''''''"''' "''''-=''0::.=''''='''' 
TALAL DA."J LEVEL II 167.63 167.52 167,'2 161.30 167.24 157.15 167.06 166.97 166.68 166.90 166.81 . 166.12 
TAL~t OA~ STOR.l,GE (8001 H356696800 56642400 564JO-100 56239600 560-18$00 55858000 55667200 55.J76~OO 55497600 55328000 55137200 5-1946400 
TALAL. n INflOW r~OH Z. RI H3 163194 182367 18<5539 167477 163371 181305 179247 182627 180833 183661 18508) 212309 
TAL1o.L DA~ EVA?OR.'TION M3 22-191 24-190 24142 25<32 22J26 20260 19202 20182 20186 22616 24103 1B029 
TALAL DAM SEEPAGE; N3 6297 6297 6297 6245 62·15 62-15 62-:\.5 6245 6245 6245 6180 6180 
TALAL OAfrj GATE: M3 388800 36J600 345600 345600 34.5600 345600 345600 135000 324000 3-15600 3·'5600 379900 
TALAL DAM OVERfLOW "3 
TALAL Dfu~ TOTAL OUTFLOW '" 41759-1 39-1387 376339 378277 314171 372105 3700-.17 161427 .)50433 374-161 375883 403109 
DIffERENCE STORAGE 013 0 0 0 0 0 0 0 0 0 0 0 0 
Z.RIVER COURSE TRIBUTARY H3 4320 4320 4320 4320 4320 4320 4320 4320 4320 4320 4320 4320 
Z.Rn'E' COURS£; 'TO KAC-S >13 144720 94003 113143 108518 108518 103359 9400) 26784 511488 103594 10)594 1035H 
Z.RIVER COURSE To H.G.ZC M3 4·14. 96 36286 36ioo 36268 35268 39144 3914.4 3974-1 33696 38880 38860 38880 
Z.RrVER COURSE 'TO H.G.ze 1-13 146680 147917 H7~17 147917 141917 156125 148176 135389 133056 151200 151200 151200 
Z.RIVER COURSE TO H.G.S. ~IJ 8640 8640 8640 8640 8640 6640 8640 6640 6640 10368 10368 12960 
Z.RIVER COURS E TO 1<. R SO N) 
Z.RIVER COURSE TO WASTE >13 54681 87369 49'129 54602 54602 4RJ,Q7 ,.",.oI:(\'} • To .0" .... • 'l t::: -. .... <' 

~~~<~ •• ;~' .----. .,- .,-
=~:~~~~=~=~A=~====~~=~~: ".~ .... ------ . .,,' 



- -, - - - - - -- - - - - / - - - - - - - -
""u~rll SE.PTt::-mLk YEAR Js.9J 

~====~:~=~=~============ = ="""""",:::== = "'===.====" ====::==== ========= ="''''==== .... 
·COhTROLED R£SOUf{CESI OA:-IDAY 13 1-1 IS 10 17 1 B 19 20 21 22 2) 2. i 
~=::::==~================== ====" .. ::>;; =======""= =:::======= ==",====== ==:::="'="'== 
ARAB [J.~ '1 LfXEL • ;OJ' lJ 9. S2 120 _ O. 1.:0. 1:, 120,30 120. ·17 1211.~S 121). -/0 i:!G.7S 120.90 121. 20 121.39 1::1.~O 

( 
AR.l,[I 0.1.::-1 s rvRA.Gt (luld N3 10-19000 6981000 C.S19000 6836000 6741000 069'1000 66HOOO 6:170000 6501000 63-10000 62):']000 61&70,,)0 
ARAlI DA~I ll\fLO\..' fRO~1 \0.'. A N] 250 250 250 250 250 2~O 250 250 250 250 250 2S0 
ARA8 DA'I Il\fLO\.. fRD:-l J\AC H] 0 0 0 0 0 0 0 0 0 0 0 0 

t' ARAB () J.!'I TOHL 1 ~Fl (II<. flJ 2~O 2~O 2~O ;250 250 250 2~O 250 250 250 2~Q ~ ~IQ 
I ARAB OMI E~'APORATlOtl 113 38BO 2350 3100 36_90 J-I;\O 3~~O -II eo lIDO J'170 2900 3350 2900 , 

hRAp PMI CoR TQ ~h~''"'h til 0 0 0 ~'16&O 6920 a 0 39390 52690 J06·W 3610 0 
ARM [1,\.11 CAR 1 (I t-!LG fi3 60E70 56100 7660;.0 60390 2B-l~O 7~810 Jut..'Jo :20(.160 10n.o 662BO 39190 :-ala~o 
ARAB D .. UI SEEPAGE, H3 3500 J500 3500 3S0D )-150 3450 3100 3.00 3)50 3350 330D :I 3\.\(; 
~RA8 DA}! C.\ TE H3 
ARAb [JAN 0\ £RFLOh H3 
ARAB D,\.'I 'I 01 At OLt1 fLO\.' }f3 ., 682 50 E::n~o 03"50 95J,;O ·l12~O BJ25Q ·J.ULO (.6250 IG,12~O lO32~O H'50 5SJ~,:l 
OIffEf..£:-;CE STOR.~GE >13 0 0 0 -10 0 0 -10 0 0 0 0 0 
}oo'.AR.\8 COl·RSE TRIBl T-\F.,i" ,,3 

• AR)\B COLRSE TO KAC-N fl3 
'" •. ~R\a ('OURSE '1'0 \<,' .. P. ,,3 2-H.3 230-1 86. 2000 :2 )0,1 208B 3·100 2520 230.,1 1080 2080 2So):3 
h' .AR.)"B, COU~SE 'TO \o..\5'1E ,,3 1052 1196 2636 620 1146 1362 0 880 lO.l6 2270 420 -102 
WM~~=~=_~_~_= __ ========= '¥;;:=;;;"'---= "'=--"'-=,",,,, ===="'==><== """"==='=:="'= ==::::===:::=::: 

ZIGLA8 DA~I LErEL " 119.85 119.E2 119,80 119.7~ 119,72 11S. -;0 lL9.E:8 119.63 119,59 119 .. 55 llCJ.50 ll·).55 
ZIGLAB OA~I STORAGE (BOD ~IJ 2959250 2953100 2S.J.9DO(J 29)8750 2932600 2928500 292·1JOO 291H 50 2905950 2891'J50 2887~OO 2a'31-;~·oJ 

ZIG. D lKfLO\~ fRON h.ZIGLNJ 26500 2£,.500 26500 26500 26500 26500 26500 26500 26500 26500 26500 26500 
ZIG.D I NfLO\.. fRot! l-:AC-K '13 0 0 0 0 0 0 0 0 0 0 0 0 

ZIGLAB DAN TOTAL r:>:FLO\..' 1-13 26500 26500 26::'00 26500 26500 26~,OO l:"cSOO 26500 26500 2(500 26500 20500 
ZIGLAB D..\.\J EVA~OR.l,.TIO,>': fl3 1200 1200 1200 1200 1200 1).00 12()O 1200 1200 1200 1200 120U 
2IGL}'B D';.\! CAR 'f0 ",.-\c-~ f>J3 
ZIGL.~D D.~!-J CAR TO NEG fll 30321 28271 3H21 3032L 28271 2327l 3 I 12J 32311 32371 3';-121 13921 20011 
ZIGLAB DAN SEEP.-\G£ m 1129 1129 1129 1129 1129 1129 1129 1129 1139 1129 1129 llJ9 
ZIGLAB DA~J GATE N3 
ZIGLA8 D.;'~J OVE:RP 1.0\\ N3 '/ 
Z I GLA B DA~I 'fO'f AL Oll FLO f>JJ 32650 3060u ]6750 32650 30600 30600 36750 3.700 3<700 36750 16250 22..}OO 

DIfFERENCE STORAGE m 0 0 0 0 0 0 0 0 0 0 0 0 
W.ZIGLAB COUSE TRIBLTARI' ~13 ;, 

-.W. ZIGLAB COUSE TO ~:\c-~ ~13 
., ZIGLM COUSE rg W,~ m Ii, UGl),g eeu§~ 'f6 WASTE fi3 1129 1129 1129 1129 1129 1129 1129 1129 1129 1129 1129 1129 
~~~~~~~~~~~~=~===~=:=-~= ========= ==-======= ===="'''===~ ========= ::::======'" 
'fALAL DA~I LEVEL fl 166.61 166,40 165.33 J 66.21 166.1-1 16C.03 16~.92 lCS.80 165.67 165.52 165.H 165.'10 
TALM. O.\H STORACE (DOD} H) 54755600 5-1.437600 5H19600 53928800 53716800 53"93600 53251200 52998000 52723"}OO 52407200 52175100 51H3000 
TAL/lL.O INFLOW fRON Z.Ed N3 178156 IB3268 182758 18.566 1 B 1306 181059 197102 181254 176811 192852 181855 181"1S<) 
TALH OMI EVAPOR)'TIO~ fI3 21976 19008 21778 197H 1968-1 IB637 19180 17532 19-102 212-:J3 19246 19180 -. TAL .... L DAN SEEPAGE fl3 6100 6100 6100 6022 6022 6022 6022 6022 5909 5909 5909 5909 
TALAL DAM GATE ~13 460000 475200 3.5600 370800 3B8800 3BBBOO ~H800 132000 468000 397800 3BB800 30SS00 
TALAL OMJ QVERfLOh' ~IJ 
'fAtAL D~\I 'fOTAL OUTfLO~ ~13 496156 SOl266 37.1558 396566 .,\ l-I506 -llH59 ,450302 -l5555·j -193311 ~2195'2 413955 4l:l.6U') 
DIffERENCE STORAGE "3 0 0 0 0 0 0 0 0 0 0 0 0 :z.. RJ VER COURSE TRIBLiTARY tH 4320 4320 ..l320 4320 ·1320 <:1320 4320 4320 4320 4320 ·1320 ·1320 , 2. RIVER COURSE 'JO I\.<\c-s fIJ 110541 190253 128822 71539 9J003 123638 108518 13.093 150250 155779 177120 113.113 z. RI\'ER COURSE TO N.G.ZC N3 J88BO 3BB80 38BBO 3B880 38B80 38880 36B80 3BSBO 3BBBO 43200 3B880 38860 
Z.RIVER COURSE TO ~LG.ZCfIJ 151200 172BOO 172800 172800 177130 177120 177120 177120 177120 1814<0 177120 177120 
Z.RIVER COURSE TO U.G.S, M3 12960 12960 8640 B640 8640 8640 8640 12960 12960 8640 B640 1036B 
Z.RIVER COURSE TO II.R IJ3 
Z.RJVER COURSE TO ~ASTE H3 156919 10007 695B B9283 80-199 50B6, 1019B'1 79289 99019 1B970 -21)1 5921B 
~:~:=========~=======~== ====:==== 1::========= :::======== '""= .. '"''''''''=='"' ""="",,,,= .. ==0= 

~. - .~ . . --. 



, , " 
, 

0, .. ~;,·._l;:. 'Y'::" 
I' 

f' .. -"--.. - -. , ... -NO"'" SU""'I£l\ tU .. F. - -_ .. -- - - - - 1993 
~~~~~=================== ;;;",:::=====;; ;;:=",,,,,,,,~:== ========= TOTAL '101 At. ;..\ [RAGt: ;"\·[Ei..~f;[ 

ctJ\ 1 HOLlD RESuL'!'!C!::.Sj lH'JUAY 2' ~o:. '27 n 6'.1 )IJ 1'1:3 l./S liS ~! jill'" \ 
~========~============== ;======:.= ==::<===:== ="'==;;;;''''== ===<:.~::.==::: ==="'===="''' 
AR\b 11.\.'1 If ~'E-L " 121. 'j.j 12 L. -'tJ 111.87 I ~l. 91 ]2}.,00 '~. utl ~SlbOOO 

r Aln.B 0.\ 'I S10R.;:"(;[ (boll) I'IJ (,1)0001) I.02dUiJO ~'-J80000 ~.'J 13JI)J ~') 11 1..I0U ~t1utlllll') ~UILOuu 221·11..100 2r)'J72 [J66 'J ·113.)0 
ARAB [> ~ ~I J:.. n,tl'~ I ](CJ:-I \<,.:\ 1"1) 250 2~O 2S0 2,0 25'J 2S0 0 -non 87 3 2<.,0 .. ARAU D,\ 'I ]:.. f LUI. fl<O'1 L-\I': .'1) 0 u 0 u 0 0 0 0 0 ° 0 
ARAB 0\:'1 1ul'\L 1/1.1 t(l\.. >13 2~O 2:'D 2'...0 2::'u 2JO 2'JO 0 ·/~.C)U 8'/ 3 :).~Q 
ARAB 0.\'1 E.L\PUH.-\llV:\ >13 330u )1(.1,1 2170 2100 2101) "L90 'J I 3;J 0 11192 3& )11t. 
Af.:.\{} D\'I Cl.r: To) J-.l.(- ~ :-1) 0 0 0 0 0 ~::.J 1,) 49J1-)(, ~. -J 0 Ii 1 'J ti J lo 1 jB 
ARl.£l U \::-1 C\R 1u :-.t:G ~JJ 9~C~~) ·1 dJ~.r1 JI!..JO :~t. S :)(J 3' dr~C) }. J IJO jJbOl)130 )80&& &Ot ~?I):l') 
AlL~B 0 1_'1 S[(I·_l'~c. ~IJ 33Ju 33';,) 3250 J 2 ~(, 3'00 :UOO 10)150 119·1 ~O 3.L!8 
;"h~S D.~.'I G .... H. :-IJ 0 0 0 C 
ARAB [}\ 'I 0\ ERJ-ll",h ,~IJ C 0 G 0 
AR.\R n; 'I ruT Al_ OL 1 r lull ,I] lO22~O ·1 :::I:' ~ • .J :n2~O J~2 '.,tJ I 3.~ ~111 ~:.u(;u " 225l~11J .:t;;u!\9 S~9 "~O~l 
filffERt\l.':E STOE\';'GE 1'1) 0 Lo 0 C 0 -] 0 0 -.0 -0 -0 -1 
_.ARM COl'RSE n!(Bl1".~R\· 1<) 0 0 0 0 

• <\kl"B COlf.:5[ To h~''>X ~f) 0 0 Q 0 
\..'\R.l.8 lQV"R!..:t. 10 I •• k m 2(J6d 3jUJ 22):! :: J(J·I 27.:!H i:3tlu 'JUUB B~5 20 2l"J7 
W. AR.\6 COl'RS f. HI ".\SlE }J) 121~ 0 10]8 9-1~ -172 37.0 0 316 " 309 12 10Lll 
~==========;============ ;=======..- ;Oi;;::;;=;;=;; =======11= =====,,="'= =;;"==== .. = .. nGLIB 0 • .1,.,\1 LEI EL N 1l9.':;', Jl'j _ ~J 119.-10 110;;. 3B. 119.28 11 'j.~) ~799J50 

ZIGL1,,8 O.~.~I STORAIJ£ I {jOD ~3 2901850 289365.) 2383100 ::862",00 2B43-IOO 2e15~j50 :!1~'3)50 180·100 20136 70 (,013 
ZrG.D l:-.fLO\-, f"R0~r w.ZIGLNl 26500 26500 ~(.SOO 26SC.o 2£.500 2&500 0 795000 9201 307 26:.00 
ZJG.O I XF LOt,.' FRO.'I kAC-:\; :'13 0 0 0 0 0 0 0 0 0 0 0 

ZIGLAr:.. D.\~I TOTAL I!\fLm: N) 26500 ~6500 26500 :!v500 26SlJO 2c.~OD 0 ·)\)'::,000 9,101 301 2;,;500 
ZlGt.AB D,\:-I El'''\POR.\TJO~'; OJ) 1200 1200 1200 1200 1 2" 0 1,00 36000 417 1·1 1200 
ZlGL,AB D..\:-r CAR 'IO ~AC¥.'f ~13 0 0 0 0 
2IGLAB D.\.'j CAR 70 r-;-£G }J3 32371 3-1 J.,d .J 1671 )86"/1 ~f,3 21 10571 905530 10181 3<9 )018-1 
ZIGLA6 0.\."1 SEEPAGE /13 1129 li2o) 1129 1129 11 29 112,) 33870 392- 13 112; 
ZIGLAB P.:l.,.:-I GATE <13 0 0 0 ° ZIGLAB DA:-I O\'ERfU)l\' >13 0 0 0 0 
2lGLAB DA~I 70TAl OUTfLO H3 3-l70Q 30'/50 ·17000 j1000 ::,.) 150 ·J2')00 0 97~·100 112.89 :316 32~l3 

DlfFERE~,CE SrURAGE <13 0 0 0 0 0 0 0 0 0 0 0 
I .... ZIGLAIl COl'S[ TR[Ov1'-\R\ H3 0 0 0 0 
~·.ZIGlAB COl.S[ TO l\AC-N NO 0 0 0 0 
':.2.IGlAB COUSE TO I..R <13 0 0 0 0 
1~.ZIGLA8 COGSE TO \-"ASTE ~13 1129 1129 1129 ) 129. 1129 1129 0 33870 392 13 1l~9 
=#====eE=E==E==E==~===== $;==,,===:0.= ===="'==== ==:::====== ========= ... =;::",:;0===== 
'fALAL D),.'j lErEL N 165.19 ]65.08 164.97 JG4.86 16~.-15 16·1. 60 5019)700 lAlAL DA,~j STORAGE ISUDI N) 51710900 ~l-l78BOO 5)2-16700 5101<000 ~07B2500 50,66000 50]91700 6705100 77605 2587 223503 TALAL. D I~FLO~' f ROi'l Z.U m IS0200 179752 1 SO 149 187310 ]820·H 173760 0 5~930-l.J 63S7? 2])~ 183101 
TAL~l OA~I n'APOR.=l..rJO~ ,13 17591 17143 17089 17050 16964 169::10 60.J334 6995 233 201-14 TALAL DA .. 'I sEEPAGE N) 5909 5909 6360 6360 6360 6360 18-1510 2136 71· 6150 
nUL DA~I GHE N) 38B800 388800 388600 396000 .J 7 5200 ·12-1800' 11409300 132052 4-1.02 380310 
TALA!. O.:l.,.:-l onRfLOW m 0 0 0 0 
'fALAl Ol,,'r TOTAL OU1 fLQ\'" N3 .)12300 ·111852 4.122-19 -!l91l0 oJ. 'j 05.,! 1 ·HB080 0 121931-1-1 141162 ·1706 ·106&05 
Dlff£P.El\CE STOf;:AGE N3 0 0 0 0 0 0 0 0 0 0 0 

,. Z, Rl\'ER COl;RSE Tf{JIiL"fARY N3 4320 ·J320 -!320 -13:;10 -1)20 ,1320 129600 1500 50 ,1320 
/Z,R]rER COURSE TO h..:l.,.C-S m )13443 ]08518 llH43 128822 1236J8 !l8S-I1 J088Q~L 45000 1500 129501 

Z.Rll'ER COURSE TO N.G.ZG to 36880 38880 38880 36080 38SS0 388S0 1163376 lJ.l65 , 19 3S'r/9 
Z.Rl\'EP. COURSE 'If) N_G,7CN3 117120 171120 n7120 1 Tll;:O 1"n120 I/S1'n J916U.fi 56907 ] 89" 1&)892 
Z,Rl\'EP COURSL 110 H.G.S. N3 10J6u 10368 10]68 JO)68 10366 0610 29462·J 3410 114 9821 
Z.RI\·£R CUURSE 10 b' .R m 0 0 0 0 
Z.RfI·ER COU~SE TO '.IS1'£ N3 59210 G·ll1 ) 5%69 51<90 13587-1 9-1027 0 1460622 ]6905 564 4B687 
~=~~-====~=~==~;====:::=== -==="'==;::== "''''''=-'''=== "'$;::;====== ===='=="'== ="'=~==="'== 



- - - - - - ... - ... iiiIII ._ -
~~~~~~====~=:==~=~~~~~==~~~~~~~=~:~~~!~~~~~~~~=~============~=====~~=~=====~========~=========================================== 

JLED RE;SOURCES/DAMDAY 1 2 3 4 5 • 7 8 9 __ 10 ____ :1 _______ ::_ 
~R~~=======~=====~~c::====c=======~~=~====~=================_~~===========================~=========== __ ==== ==== __ = ___ = _________ _ 
DAM I.EVEL N 122.16 122.30 122."22 122.54 122.68 )22.B3 123.00 123.11 1.2'3.)';> 12.l.42 123.52 123.61 

8 DAM STORAGE (BOD) H3 5816000 5752000 56B9000 ~o210DO 5554000 5416000 5lB9000 53<HOOO 523'5000 5L74.000 5124000 50,,}8QOO 
All DAM lNf"LOh' PROH W. U3 250 2S0 250 250 250 250 250 250 250 250 250 .250/ 

.O .. B DI\H lNF"LOW FROH KA H3 0 0 {) 0 0 .() 0 D 0 0 0 0 
."AS DAN tcrrkL Hi fLOW 1'13 250 250 250 250 250 250 250 250 250 250 250 2S{) 

ARAB DAM EY}"PORA'tJOfJ tt) 18J5 1810 7324 1436 1610 1600 l('SO 1163 1151 1151 20000 HI 57 
ARAB DAN CAR TO JaC-N tl3 0 14700 18140 IB020 3-1100 2569{) 2&}80 14850 14850 2670 0 (l 
AflhD DAN CAR TO NEG 1'1] 53555 43590 38-136 50&9-1 39.;\40 56900 51220 :15081 4.114.3 '128~9 41250 29393 
ARAB DAN SEEPAGE ,,3 3150 3150 3150 3300 3100 3060 ~QQQ 3000 3000 3000 3000 3000 
ARAB DAM GA'I'E ,,3 
ARAB DAM OV~RrLO~ ,,3 • 58620 

5630 
632~O 

o 
Gnso 

a 
1)~50 

-200 
7B250 

o 
812S0 

o 
80250 

o 
60·/~O 

50(0 
~0250 

o 
4G250 

o 
3'250 

1000 

ARAB OMI TOnL OU'ffLOW fl3 
DIFFERENCE STORAGE 1'13 
W.ARAB COURSE 'fRIBUTAR'i N3 
\0( dRAB COURSE TO I\AC~~ r-IJ 
r.lCRAB COURse 'fO ,,"'.R sOt>J3 

hI.ARAB COURSE '1'0 ,,"'.~srE t>l3 3150 3150 3150 3300 3100 :)060 J.QOO 3000 3()O{) 30QO 3000 3000 
~~~~~==:=::~~~===========~~=~=~==============R===~========~====~==~~===~===~ac==~m==~;==~===_=~=~====;~~~===~=~=====================~= ZIGI.AB D.'!'! LEVEL 1'1 

ZIGLhB DA.!'I STOR}.G£ (SO 1'l3 
ZIG.D I NfLO\-..' FRON W.ZIGl-13 
ZIG,D INfLOW FRON KA.C-}J 1'13 

2IGLAS DAN 'lO'1'A(.. INfLO 1'1) 
ZIGU,.8 OMI EVAPORATION 113 
ZIGLAB DMI C)"'R TO l\AC- l-I3 
2IGLAB DA~1 CAR 'TO NEG N3 
:2 ICL .... B DAH SE[;PAGE t>J) 
ZIGLAB 0,,1'1 GA.TE 1-13 
ZIGL .... B D-\I-I OVERrLQW 1-13 
ZIGLAB DMl TOTAr. OUTfL tll 

119.07 
2799350 

25500/ 
0 

26500 
1200 

0 
38521 

1129 

40850 
0 

119.00 
2785000 

26500/ 
0 

26500 
1200 

0 
40571 
llZ9 

~2900 
0 

118.9~ 11 B. 90 11 B. 81 
2768600 2764500 2756300 

.25500/ 26500,1 26500.r 
0 0 0 

26500 26500 25500 
1200 1200 1200 

20:171 32371 36470 
lI29 112. 1129 

30(,00 3noo 38199 
0 0 J 

JlS . e 3- 118.15 118.65 118.55 118.44 11B.35 118.33 
21-14000 2133750 27J1200 2592150 2670200 2551750 2647650 

26500/ 26500/ 2650()/ 26'SO(lt' 265Q(I/ 265(}0""- 26500"-
0 0 0 0 0 0 0 

26500 26~OO 26500 26500 26500 265.00 26500 
1'200 1200 1200 1200 1200 1200 1200 

3-1421 42627 3')256 41358 43133 287B3 328B3 
1129 617 617 617 617 6n 617 

.. 
35750 14614 39015 43175 44950 30600 34100 

0 4406 5815 581!) 0 0 270000 
Dlff£RJ;:NCE STORAGE N3 
tl. ZIGlAB COUSI:: TRIBU'l'AR 1-13 
W.ZIGD.B COUSE TO K~C-NN3 
v.,ZIGL"D COUSE To \,,'. R S 1-13 

l.ZIGL~BCOUSEtOW'STEfIJ 1129 1129 !l29 1129 1129 1129 617 &n 617 617 617 6n 
~~~===~====~==~~===:==~===========~=============~-=====~=============~=====~===~====~=~====================~==========================. 
nL~L DMI LEVEL tI 164.47 164.3& 164.25 164.14 164.03 1&3.91 163.77 163.63 163.51 163.40 163.29 163.08 
TAL~L DA~ STORAGE (BOOl H3 50191700)9950600 49727500 49495400 49263300 49011000 .16717000 .!8n3000 18171000 479;0000 .17109000 41416000 
TAL~L.o INfLOW F.R')M Z.k IIJ 156630 156730'" 156730, 156730/ 1567301 151162/ 17020B ..... 138240/ 136771.'" 157766,.- 1S1166/ 151766_ TAL~L OAf! EI'APORA1'JON til 28290 28290 28290 23326 23)28 23328 23320 2332B 23328 2332B 23328 23328 
'rAL~L O.\H SEEPAGE H) 6818 6818 6Bl.B 6111B 66Hl 6818 6818 6313 G818 6B1S 6816 6816 
TAL1<.L O}o..'1 GATE 1-13 361622 3·H721 353721 358683 378883 421015 434062 360094 331625 :'319710 358620 337620 T~L~L DhH OVERFLO'~ Nj 0 
TAL"L DAN TOTAL OUTFLOW M) 399730 
DIFFERENCE STORAG8 M~ 0 
Z.RIVER COURSE TRtfWTAR ~IJ 4320 
Z.1tIVf.R COURSE TO f..:hC-S 1-13 1J85,11 
Z.RIV.E;R COURSE TO M.G.Zl'13 38880 
Z.RtVER COURSE '1'0 H.G.zm 175392 
Z.RIVER COURSE TO "LG.S H3 8640 

379829 
I 

4320 
144720 

38B80 
175392 

8640 

I 
388829 

1 
·1120 

120822 
38880 

175392 
8640 

3sa829 
1 

4320 
J(1851e 

38880 
175392 

8640 

409029 
1 

4320 
172800 

38880 
175392 

8640 

451161 
1 

4320 
128ij22 

3B8BO 
175392 

664,0 

464208 
o 

43;]0 
1~5·J19 

38880 
177120 

8610 

3902-10 
o 

"1320 
155719 

38880 
177120 

8640 

367771 
o 

1320 
144120 
38880 

171120 
8640 

388'166 
o 

4320 

367766 
o 

4320 

Z.RrveR COURSE TO I-l.R S HJ D 

Z.RtVtR COURSE TO WAS'l'EN3 34)07 -11713 1:JJ25 38391 -5691 80419 64781 -9181 -20591 -54.044 41524 <!lao 
c~~~~~m=~=~~~==:===~=~==~====~=~===:=:~==~=~=~=~=~;==~=~=~======~~===m=~==~==:~====~====================~====~=~================a=~=== 

379856 
B910 
4320 

190252 
38880 

117)20 
0640 

103594 
3B880 

177120 
il640 

123636 
38880 

117120 
86<10 

•••• 

http:TALAL.DA
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/ 

T - - - , . 
I -_.- : •. -. t - _. - • • '> " ~ 

. --'--'-.. - .. , " '"'''' - .. 
~:=::g~~-=========~;~~~===-~=~=~~====:========================~==========================A======================================= 

<OLEO RESOURCESI OADAY 13 H' 15 16 11 18 19 20 21 22 23 24 
.~=C=R=~==========_==========_=========c===================~============~==~===========================================:====:===:_= 

B DAM LEVEL H 123,68 123.78 J23.88 J24.00 124.10 124.19 124.30 124.50 124.11 124.92 125.10 125.29 
,B 0Al-1 STORAGE IBODI H3 5043000 4993000 4943000 4687000 4833000 4789000 4734000 4636000 4534000 4432000 4346000 4255000 

,AB DAM INFLOII FROH II. >13 259 259 259 259 259 259 259 259 259 259 259 259 
.RhB D?':-I INFLOW fROM KA l'I3 0 0 0 0 0 0 0 0 0 0 Cl 0 

<RAB DAfI TOTAL INFLOIi >13 259 259 259 259 259 259 259 259 259 259 259 259 
ARAB 01'.'1 EVAPORATION H3 2400 2450 2200 2260 2060 2300 2360 2340 2300 2500 2350 2076 
AHB OA>! CAR TO KAC-N >13 0 0 0 0 0 235JO 27380 43230 43130 43110 42850 43300 
AR .... B DAt! CAR TO t'EG 1'13 44050 30333 54970 4-1900 39240 26510 552.10 53830 53970 37880 43250 53447 
ARAB OMI SEEP.~GE "3 3000 3000 3000 2950 2070 2900 2900 2B50 2300 2800 2800 2750 
ARAB DMJ GATE l'l3 
ARAB OM! OVERfLO\J ~n 
AR.~B OMI 'fOTAL OUTfLOW N3 " 50250 
DIFFERENCE STORAGE >13 9 
IJ'\RAB COURSE TRIBUTARY ~13 
~.ARt.B COURSE TO KAC-N til 
W. AR.~B COURSE TO W. R III 
W. M.'B COURSE 1'0 WASTE N3 3000 

35283 I 
13976 

3000 

60250 
-3991 

'3000 

50J30 
4129 

43370 
889 

55250 
9 

87900 
10359 

102250 
9 

101700 
559 

86350 
-91 

91250 
9 

101573 
-23101 

2950 2070 2900 2900 2050 2300 2800 2600 2750 
====================================================================================================================================== 

ZIGLAB 0"1 LE\'EL "118.29 llB.25 lI8.22 118.10 117.95 117.85 117.14 117.50 117.27 117.05 116.80 116.61 
ZIGLAB 0"1 STORME 160 >13 2539-150 2631250 2525100 2502505 2570225 2550675 2529110 2a2250 2437285 2394275 2345-100 2308255 

ZIG.Q INfLOW FRO!'I W.Zlo ~13 26525 26525 26525 26525 26525 26525 26~25 26525 26525 26525 26~25 26525 
ZIG.D INfLOW FRO" KAC-N ,,3 0 0 0 0 0 0 0 0 0 0 0 0 

ZIGLhB DAI-! TOTAL INFl.O til 25525 26525 26525 26525 26525 26525 26525 26525 265:25 26525 26525 26525 
2IGLAB D~H EVAPORATION f13 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 
ZIGLAB DAN CAR TO };t.C- f13 0 0 0 0 1227 7191 14700 11292 17292 17292 8338 4169 
ZIGLAB DAH CAR TO NEG N3 32882 44800 47237 46420 38006 36991 56903 52973 51018 56883 53490 24469 
ZIGLAO DAN SEEPAGe H3 617 617 617 617 617 617 617 617 617 517 617 617 
ZIGLhB [lAH GhTE 1-13 
ZIGLhB DAM OVERFLOW 1'13 

ZIGLAO OA" TOTAL OUTFL N3 34599 4<611 ,19054 48237 47050 .16005 73420 12082 10127 15992 636-15 30-155 
OIffEREIiCE STORAGE tl3 26 -13942 66 10568 -975 25 25 -592 -592 -592 25 -1975 
W. ZIGLAB COUSE TRI BUTAR l-13 
'~ZIG('A6 COUSE TO KhC-N l'I3 

w.ZIGLAB COUSE TO W.R H3 

W.ZIGLAB COUSE TO W.~STEm 617 617 617 617 617 617 617 617 617 617 611 617 
c~~~==~~c=:=:~==~=~====:===~===========~===============~=================~==============7============================================= ( 
TALAL DAN LEVEL M 163.0B 162.98 162.87 ~62.77 162.67 162.57 162.46 162.36 162.24 162.10 162.95 161.83 
TALAL DAM STORAGE (800) H3 47268000 47056000 46027000 46648000 46407000 46197000 45966000 45756000 45504000 45210000 44905000 44677000 
TALAL.D INFLOW FRO>! Z.RH3 178162 178762 190165 178762, 178762 178762 181008 178762 178675 181181 170208 167962 
TALAL OAM EVA'PORATION t13 23328 23328 23328 23328 23328 23328 23328 23328 23328 23328 23328 23328 
TALAL DMI SEEPAGE m 6819 6818 6818 6818 6819 6818 6B18 6818 6818 6819 6818 6818 
TALAL OMI GATE m 358615 261146 399312 389585 358615 370705 360814 391705 442529 456034 220640 376961 TALAL OAfl OVERFLOW m 

TALAL OMI TOTAL OUTFLOW ~13 3B8762 291292 429458 419731 388762 400B51 390960 421651 412675 486101 250786 407107 
DIFfERENCf. STORAGE 113 0 118470 -60292 31 0 B911 48 8911 0 0 147422 -30145 
Z.RIVER COURSE TRIBUTAR'13 4320 4320 4320 4320 4320 4320 4320 4320 4320 4320 4320 4320 
Z. RIVER COURSE TO KAC-S M3 108518 184118 128822 128822 108518 94003 118541 123638 155119 202262 202262 126622 
Z.RIVER COURSE TO I1.G.Z>13 38880 36880 38880 38680 40176 40176 40176 40176 40116 40116 40176 40176 
Z.RIVER COURSE TO I1.G.Z>l3 177120 177120 117120 177120 192240 192240 192240 152842 152842 152842 1528U 152642 
Z.RIVER COURSE TO ~I.G.S N3 8640 B640 8640 8640 8640 6640 8640 8640 6640 8640 6640 8640 Z.RIVER COURSE TO II.R H3 

Z.R1VER COURSE TO WASTE N3 36596 -136474 56988 47261 20180 46784 12355 77547 96230 63253 -112142 51619 
••• ==~~=:CC=C==E==CC=cc~cc====~:=====CE======~===========~==========:======================================= ========================== 
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•••• « ........................... "CO"",=""""""",==, ....... ====. = ==.=.=,. == TOTAl, 1·OTAI. J.VERAGE AVERhGE 

;0LEO RESOURCES I DAOAY 25 26 27 26 29 30 31 m LIS LIS H3/0AY 
-~c_~._==.~~~~A==_=_~~=~a=~~~=~=~c==~========~==========~=============~======================================~=================== 

" PAM LEVEL I tI 
.8 PAN STORAGE (aDD) MJ 

}.B UAfol INFLQ\,l fROH W. 1'13 
lAB DAM I Nfl.oW f'ROr-1 KA I'D 

125.50 
4156000 

250 
o 

250 
2050 

42560 
429J0 

2700 

RAB OMI Tor ..... L INfLOW NJ 
,RAB PAN £V.\PORA'fION ~IJ 

ARAB DAM CAR TO KAC-N H3 
ARAB !lAM CAR TO NEG ~13 
ARAB !lAM SEEPAGE N3 
ARAB DA~I GATE N3 
ARAB OA~1 OVERfLO\.,/ ~13 
ARAB DAN 'fOTAL OUTFLOw 1'13 
DIYFERENCE S7QRAGE 1'13 
t •. ARAB COURSE TRIBUTARY NJ 

ARAB COURSE TO KAC-N NJ 
W. ARAS COURSE TO W. R tl3 
II.ARAB COURSE TO W.~STE tl3 

ZrOLI\B OMI LEVEL H 
ZIGLAB OMi STORAGE (BO H3 

ZIG.D INfLOW fROH W.ZIGM3 
ZIG.D INfLOW FROH /:AC-N 113 

ZIG LAB 0/0.1-1 TOTAL INfLO tl3 
ZIGLAB 0]0.1'1 EVAPORATION ~13 
ZIG LAB DAM CAR 'TO }.:AC- N3 
ZIG LAB DAN CAR TO NEG N3 
ZIG LAB DAN SELPAGE M3 
ZIGLAB DAN G.II,.TE 1'1) 

ZIG lAB D~H OVERflOW ~'3 
ZIGLAB DAII TonL OUT,L H3 

DIffERENCE STORAGE m 
W. ZlGL;\B COUSE TRIBUThR 1-13 
'''.ZIGL;\8 COUSE '10 KhC-N 1-13 
...,I.ZIGLAB COUSE TO W.R 1'13 
W. ZIGLAB' COUSE TO WASTE H3 

9<)250 
o 

2700 

116.60 
2306300 

26500 
o 

26500 
1200 
9034 

22131 
611 

32982 
-632 

617 

125.69 
4066000 

250 
o 

25<> 
2220 

41410 
42920 

2900 

89450 
-200 

2900 

116.57 
2300450 

26500 
o 

26500 
1200 

13201 
35165 

394 

49960 
15 

394 

125.88 
397"1(100 

250 
o 

250 
) ) 00 

42120 
50780 

2650 , 

2650 

116.45 
2275975 

26500 
o 

,20 500 
1200 

2674& 
26352 

393 

51692 
-32217 

394 

126. 09 
3880000 

250 
o 

250 
1200 

45770 
54630 

2650 

10..1.250 
-3000 

2650 

116.20 
2281000 

26500 
o 

26500 
1200 

60135 
32189 

394 

95118 
17517 

" 394 

126.31 
3779000 

250 
o 

250 
900 

42770 
40980 

2600 

87250 
o 

2600 

116.03 
2194B65 

26500 
o 

26500 
1200 

26352 
3089..1. 

394 

58640 
o 

394 

126.50 
3692000 

250 
o 

250 
1500 

o 
37150 

2600 

41250 
o 

2600 

115.85 
2162525 

26500 
o 

26500 
1200 

26352 
57144 

394 

85090 
-345 

39> 

126.59 
365JOOO 

250 
o 

2>0 
1200 

o 
28500 
2550 

32250 
o 

2550 

115 . .52 
210·1280 

26500 
o 

26500 
1200 

12078 
1&356 

39' 

30030 
o 

394 

3619000 
2197000 

7660 
o 

7860 
59459 

I 6.&22l10_ 
1366457. 

88880 
o 
o 

2177576 
27284 

o 
o 
o 

88880 

2100750 
698600 
621796 

a 
821796 

37200 
266005/ 

1201771 v 
21373 

o 
o 

1528349 
-7951 

a 
o 
o 

21373 

25423 
91 
o 

91 
686 

767) 
15615 

1029 
o 
o 

25203 
316 

o 
o 
o 

1029 

BOe& 
9512 

o 
9512 
~31 

3102 
13909 

247 
o 
o 

1768~ 
-92 

o 
o 
o 

2;7 

820 
3 
o 
3 

22 
2n 
510 

33 
o 
o 

813 
10 
o 
o 
o 

33 

261 
307 

o 
307 

14 
100 
449 

6 
o 
o 

571 
-3 
o 
o 
o 
8 

P/OS71 
254 

o 
254 

191B 
21380 
44079 

2067 
o 
o 

70244 
880 

o 
o 
o 

2861 

22535 
26510 

o 
26510 
1200 
8645 

36767 
689 

o 
o 

49302 
-256 

o 
o 
o 

(;89 

TALhL DAM LEVEL M 161.82 1&1~61 161.50 161#37 161.24 161.03 160.03 42907000 
'JALAL DAM STORAGf:: (BOD) 1-13 44468000 44259000 44050000 43803000 43566000 43641000 43157000 7264100 84314 2720 234990 
nLhL.D INfLOw fROM Z.RH3 179798 179796 17979B 192240 IB4982 175133 198720 5293469 61267 1976 170757 
TALAL DAII EVAPORATION N3 23328 23326 23328 23328 23326 23328 23328 143016 8600 217 23968 
nLAL DM! SEEPAGE 113 6818 6B18 6al8 6B18 6018 6BI0 6818 211363 2446 79 6818 
TALAL OM' GATE N3 358652 358652 396652 459295 363836 338788 418574 11480486J 132876 4286 370338 
TALAL OhM OVERFLOW moo 0 0 
TI.L~L DAM TOTAL OUTFLOIJ tI3 388798 388798 426798 489·141 393982 36893.) 446720 12<34665 143922 4643 401125 
DIFfERE~CE STORAGE 113 a 0 0 -60201 -290000 296199 0 143304 1659 54 4623 
2..RIVER COURSE TRIBtlTAR 1-13 4320 4320 4320 4320 4320 4320 4320 133920 1550 50 4320 
Z.RIVER COURSE 'fa 'KAC-S 1-13 103594 144720 103594 110253 144720 144720 118541 .4230232-- 4896) 1579 136459 
Z.RIVER COURSE TO M.G.Z'" 38880 38680 38680 38880 38680 38881 38081 i215650 14070 45\ 39215 
Z.RIVER COURSE TO ~'.G.Z'" 181440 172800 112600 172600 172800 172600 172600 5384'450 62320 2010 173692 
&.RIVER COURSE TO N.G.S 113 6640 8640 8640 6640 6640 6640 6640 -_267640 3100 100 8640 
Z.RIVER COURSE TO w.R N3 0 0 a 0 
Z.RIVER COURSE TO WASTEt'3 37236 4750 83076 139860 9934 -15115 90850 727597 B421 272 23471 
••• ~._.&._&_a:~=:=;=.=====;=;== __ =;;==:.=======:=~=~~=====P=====~~~~=~:=~==t~~~=====~==========================~=~=================== 
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APPENDIX No.2 

WATER BUDGET ANALYSIS 
OF THE KING TALAL RESERVO~R 
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JORDAN VALLEV AUTIiORIITY 

RESIJHVQJR OA'rA 

KING 'rAUL. OM! 

INfLOW DATA 

:DATE RB.ELf RE.VOL 

I 152.JO 2~0902S0 

ell. VOL ZANQA Tluau. RAIN-". 

2 152.-1.3 29274525 
J 152.51 29412975 
-I 152.6B Z9628900 
5 152.79 29784625 
6 152.90 29947750 
7 153.00 3008Z500 
B 153.1030::::::4.250 
9 153.20 ~OJ66000 

10 153.30 J050,750 

I ij 1275 
198450 
155925 
155~25 
lti29~5 
1:14150 
141750 
141;50 
14 ! 750 
::!.55ISO 

175309 
198502 
176205 
176219 
162(1 t 1 
t 51iB9S 
16i995 
{60672 
156661 
235-1-1.0 

12899 
13892 
10915 
10915 
1H05 

9433 
9923 
9923 
9923 

17861 

2651 

8.(49 

:S.TOT 1-10 16i:!:l)SO 1750714 11701)9 11100 

--;-1 "I -", ,OC. J";'"-. ", "::-J"U","."'c'" 0"'''10'';'"--.'', ;-:-1 1 ii1il ; -"" .:c,,". ,"0"'7"-'2";'1"'6 :J 0 

12 153,70 31014150 26932[, 253179 18853 
13 153.H9 31344075 2J34~5 ~21162 JR340 
1-1 154.05 31577500 976500 SJ96084 5'tl355 
15 154.68 J255HlOO 1:!10000 1155997 86800 
16 155.~B 33794000 ~OJOOO 371672 28210 

~~ ~;i:~~ ;:~~:~~~g ~~~~g6 i;;~~~~ ~~~;~ 
I'J 156.33 35111500 279000 252<143 1!l5l0 
:::0 156.51 35390500 2-16000 232880\ 17360 

21296 

3055 
0666 

-
188207 
202394 
181120 
181134 
176867 
166328 
171918 
170595 
166590 
261750 

IB1a90J 

317237 
272032. 
237502 
985735 

1201 2797 
405882 
265100 
651879 
261973 
250244 

-
:llOT.O.L. 

25920 
25920 
8640 

25920 
24840 
24840 
24840 

4320 

4320 

••• 1 - . '. .. 
. ". ~ ~ . " 

:. : : :,:~. : "." ,,', OUTFLOW 

P.HOUSK SPILL-W. ~.l..ABUT. 

o o 

2392 
2392 
2392 
2561 
2561 
2561 
2561 
256} 
256J 
2561 

25103 

2561 
25tH 
2561 
2561 
2561 
2561 
2561 
2715 
2115 
2115 

.- " - - • -
DATA 

B.U.ABUT. BVAPOR. TOTAL 

267. 
261 
261 
308 
308 
30B 
30B 
JOB 
308 
308 

2951 

308 
30a 
308 
308 
308 
308 
31lA 
3H 
341 
341 

3932 
3944 
5215 
5289 
5302 
565B 
5328 
4006 

a 
2280 

00013 

5J67 
2701 
4017 
·EIIS 
2797 
2882 
1600 

819 
2913 
22"4 

393Z 
39 .... 

o 119!i 
31209 
139U 
31578 
30168 
2B8{S 
2H40 

6600 " 

206253 

53117 
2707 
1,017 
nlS 
2797 
2862 
1600 
819 

2913 
2ZH 

:S.TOT 11-20 4815iiOO 4535010 341293 HO I 8 491 0381 ;--4J2-;;0----,O,-----;O;---;;2,.60"'7"'~"" -----""'1 "9"7-'J"O"'4"'S"I--3","'7"U"I-

21 
22 
23 
2~ 
25 
26 
27 
2a 

: 1/3 

156.67 35638500 
156.79 35924500 
156.81:1 35964000 
156.99 36134500 
151.11 36320500 
151.21 36475500 
157.29 36599500 
15i .28 36584000 
1~1.27 36568500 

:S.'fOT 21-31 . , 
;TOTAL. 1-31 

186000 
139500 
170500 
186000 
]55000 
12:01000 
-15500 
-15500 

IR35,9 
100187 
Itl2116 
175002 
1017465 
121413 
152·198 
15JOoO 

13020 
9765 

11935 
1404 I 
10590 

B719 
10951 
lut!41 

196569 
169952 
194051 
IM9043 
158055 
1:30132 
16JH9 
161907 

1560 
25920 
2052.0 

17280(l 
17280U 

2115 
2715 
2115 
27Hi 
2715 
2715 
2715 
2715 

o 21120 

- ~ .. , 

347 
347 
341 
311 
347 
341 
347 
3'7 

3009 
4532 
3031 
3043 
305S 
6132 
6149 
4607 

2716 J35511 

•• , .... v 

10569 
30H2 
23$51 

31)43 
30S5 
6132 

1789.9 
17'1407 

4J3158 
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JORDAN VALLEY AUTJlO'RIlTY lONG TALAL DAK 

R.H5BRVO(R DATA INVLOW 011.'1';\ OUTfLOW DATA 
> .,' 

CU. VOL £:AUQA Tlnuu. RAIN-f', To'rAI. !noT.o.I.. P.flOUSE .sP1LL-h'. S.L.ABUT. S.R.AnUT. £VAPOR. TOTAL 

1 157.27 36568500 
2 157.54 36987000 
J 157.86 374B3000 
4 )57.93 31591500 
5 158.02 31135000 
6 158.]0 37875000 
7 158.16 a7S80000 
8 158.1838015000 
9 158.116 38015000 

10 159.1838015000 

:S,TOT J 10 

II 
12 
13 

" 15 
16 
J7 
IS 
19 
20 

ISS. JB :J80 J 5000 
158.20 38050000 
168.·lj 38522500 
159.31 040045000 
159.018 40290000 
159.54 40395000 
159.59 40482500 
159.63 40552500 
159.66 40605000 
159.66 40605000 

:S.TOT 11-20 

21 159.65 405H7500 
22 159.60 40500000 
ZJ 15(J.53 40377500 
2-1 159.4~ 40220000 
25 159.38 40115000 
26 .159.30 39975000 
27 . ]59.24 ~9870000 
28 lS9;19 39782500 
29 '-159.1Z 39660000 
30 159.04 39520000 
31 158.91 39397500 

~l/.J 158.9739397500 

..; 18500 
496000 
lOBiSOD 
}43500 
140000 
105000 
asooo 

o 
o 
o 

11-15500 

.35000 
4'12500 

1522500 
215000 
105000 
B7500 
70000 
52500 

o 
-11500 

2511500 

-87500 
-122500 
-157500 
-105000 
-140000 
-105000 

-87500 
-l22500 
-140000 
-122500 

o 

5174-15 
6tB160 
156471 
167065 
160514. 
200488 
173161 
170Jij3 
J10663 
159317 

2·UlJ161 

196960 
606421 

1555067 
36R561 
231977 
215£l5il: 

, 196007 
)77803 
170221 
1'56871 

UJ3J {6898 
12.092 

9072 
8640 
8500 
9200 
0900 
8800 
8500 
8650 9545 

9250 
13400 
~500 
1-4500 
12B50 
114{lO 
10450 

9-150 
9300 
8.750 

30Z2 
30257 

B081 

Ja15a~6 1 H650 11360 

126916 
129590 
133tH 
152103 

-12048'3 
117155 
131068 
]28629 
]32262 
J31066 
221715 

6500 
6600 
6800 
1200 
5500 
5400 
58 SO 
57B8 
5616 
5200 

18IH 1659S 

S.J7-a76 
630z52. 
165543 
115705 
169014 
20968B 
182061 
l7Sl63 
17916J 
177512 

20~23:l 
6500111 

IS711648 
38306l 
24-l~27 

227:158 
zOI;-tS1 
18;:!53 
179521 
165621 

4032056 

133-116 
136190 
14024-1 
159303 
125983 
123155 
13(j.!) 18 
J3·H17 
137878 
136266 
262511 

19940 
25920 
25920 

1274-10 
129600 
n400 

101520 
I·HOOO 
l72800 
17::!liOO 
112800 

111tlO IOSJ36{] 

172800 
li2800 
51300 
12~£OO 
129600 
L:.:9.GOO 
tZ~60ll 

129600 
l602.00 
liZSOO 

o 

o 1386900 0 

>!I060{) 
Z·HHOO 
2.rl~20Q 

259200 
2.59200 
2:!14.00 
216000 
2:50200 
261840 
Z4710~ 
2592:00 

2715 
2715 
2715 
::715 
2715 
2715 
27t5 
2715 
2:995 
2995 

'l1710 

2~95 

2995 
2.995 
299& 
2995 
Z~~5 

2995 
2995 
3162 
316~ 

30284 

31£2 
3162 
llSZ 
3}52 
3162 
:1330 
3330 
3:!30 
3:330 
3330 
3330 

341 
341 
347 
347 
347 
H7 
347 
347 
120 
420 

1536 
4652 
4703 
6285 
3lH 
3168 
3061 
(36) 

6363 
411Z 

128976 
134252 

5700U 
32:05 
2.074 

104688 
141061 
I H1fi3 
119163 
171~1Z 

3G16 4to57 IlG9191 

-120 1-132 
420 47'1S 
420 4848 
420 846l 
-120 10227 
420 10258 
42D 6851 
-\2.0 5153 
H~ IOJZt 
449 10.321 

,aSH 12656 

H9 10316 
H9 10290 
449 85"" 
449 5103 
H:} 6783 
476 6755 
418 8418 
41Ho 6.111 
47B 10038 
47B 1166Z 
47B 3Hl 

IH2Ji 
117518 

5&148 
138061 
139821 
139858 
1:'164;57 
IJ.l7S3 
119521 
163121 

1459556 

220916 
2:58690 
29174-1 

, -... 
• 

264.3Q3 C' 
2fiS9113 
228155 
224.08 Co 
256911 
211678 
258766 
26;:317 

: =S-.=T=O=T-=,71--"3'l------"I"I"'S=OOOO • '1<5'3'1 O;;CO"'I --'7"8"5"9"';-'1<6"5"9".-"1 626287 0 272 3: 34 ,I 0 3S 190 5 11 J B 7 9·13 28 16~? 1 

~ TO'r AL 1- J 1 2829000; -;;7;;9;;OO;;:7;"O"'4:--:2"B"a"9"3"5'-"'8"4:::':::O'I-B;;'2"'7~''''0''4;-;0'- --1""11;;a"'0""'"6';i8"'G"0·'-----;O,.:--'9C;3-;1"8·"---;c'"c,;9~"~7;-:Z"0'"'4"6"5"6-"5""<50;::'';0' L 
I I I 

NOTE:CUA}.'GH IN VOLUMB HRLATING TO DAY Ufif'OfH! UA[.ANCF; FOR: ~IAiL HJ90 

........ ~ 
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J8:5G;l:~ ':SJoeCI 
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1 ~C? 3 3 
i 1 ~~1, 
: ~ ~: 4 ~ 

l~v:H 
iaS5~~ 
90117 

'. . ~ ,:,Jt 

S: Z9 
":3 
;; " 

1~;5~7 

ll~Z33 
!:!:~o 
1 :3HO 
I "COO 

15:2~U 

,53:00 
~~~:oc 
2:3:00 
,5J'~O 
~~jZDO 

3j39 
""1\ 
~y.J 

,", ,~ 
2:31) 
33:0 
1;:0 
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JOnDr.r~ 'It\LLE ( "';UTHO~I! T, 

: DI-~ TC KC. C.U::. 

, 

1 

4 

5 
6 
7 
8 
9 

10 

15U.44 38470000 
1<;8.:8 30190000 
158.13 ~79~750fJ 
157.97 37653~OO 
157.80 373Q OOOO 
157",63 371:20500 
157.49 36909500 
157.33 36661500 
157.18 36429000 
157.02 36181000 

CH.VOL 

-::UUGuQ 
.. '::6:~SOI) 
-~7~')OO 

-~6.~'300 

.-:!e..3500 
-:!17000 
-240000 
-232500 
-248000 
-23'2500 
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3 162,81 ~6701000 -189000 1~0963 1653a 157500 319680 4210 1124 21486 346500 
• 162.72 .6512000 -189000 1.0813 1652' 151367 319680 11;0 1085 21132 316367 
5 162.63 16323000 -189000: Il5012 15819 150852 315000 11,0 1085 19597 339852 
6 162.5~ 16131000 -16BOOO": 115687 1'092 162;;~ 301~00 HiD 1085 21~2·1 330;;9 
7 162.16 15966000 -162000 t 115620 I'OB. 162,0. 302.00 "'0 tOB5 230n 330'0. 
S 162.38 ~5;~SOOD -163000: 1~2407 16701 15911~ 302~OO 11,0 1085 19~59 32;111 
9 J62.JO 156~OOOO -162000: 140,88 16517 15,305 302100 ~liO 1085 17650 325305 

• 10 162.22 ~5~62000 -163000: 1~0152 10513 157265 302~DO ~liO 1085 li610 325~65: 
:=====~====~=======~============:====================~============;=================;============================~=.==========~;===: 
~S.TOT I-IQ -1785000 : 139409S 164396 7180 156567~ : 0 3107520 a ~lS~O 10967 190367 3~5C6i~ : 

:! ~ ~::: ~ ~~ ::~= = ~ 5~~~ ~~~;=:~ ~~~~~ =: =;;~ ~~;~; = = =~.~~ ~ ~ = = == ~ ==== = ~ ~~~;~ = ~ = = = ~= == = =:; =~~ ~~~~ ~ = = = = = = =:: ===:: ~ = ~~ ~~ = === = = ~~~~= = ~ ~~~;= = =';~;~ ;~=: 
12 162.06 ~5126000 -133000 "1~5859 17112 162971 :;1f,680 Hi') 1035 21038 3-159il 
13 161.97 ~-I9~3000 -190000 157-105 IS~66 1i5871 3S26~0 11;0 1085 2;976 365811 
1~ 16t.87 44753000 -ll~OOO 15~421 18117 17Z511 25£560 ~155 1060 22666 286511 
15 161.81 ~~639COO 57000 155302 !j220 1,35L~ 3[940 ~155 ID60 2J361 116522 
IS 16t.HI 1~6~6003 95000 15018-1 1;619 16iSJ3 -I3~OO -1155 1060 21338 72£03 
Ii 161 99 J~;9~OOO i6aoo 1-17908 1;352 155260 6£500 4155 ICGa 174~5 89~dO 
1.::1; HII.~3 146::i~O:JJ -38.:100 131279 15401 1H6BO 16:;:(:UO ~155 1060 I,H;5 18~6S0 
13 161.3J l,bd(IOO -(£.6000 1:::6567 l~e~9 Hl·J,d .~.f~C .. (,O -1155 l(,GO l?::Ol ~63~lo 
2) lcl.73 ~~~0100J -,~iOOO 12i653 11~76 l.f~GL~ ~uIS~~ 4135 1060 2261-+ 3B96~3 . 

:;====;=====~=~~;=;;;=;=;=;;====:=~;===;;=====;;;~~==;=======;====,======;;==~=;=======~~;==;======;=;==========;;===============~: 
.S.TOT 11-~~ -~lOJOJ : r.fI~905 1~951.f 0 !~1 1~~O : J ~~;~l~J 0 41533 10675 ~12;;J Z55~420: 

:~;~==~~~:~~;=~~;~~;~;~=:;~~;;~=:==~;~~~;===~~~~~==========~~~~~;=:=::===:====~~~~;;===============~;~~=====~~~~~:=~~~;~=:=~~~~~~;: 
(216).531110;000 -<.09000 12962'3 152(':3 111~36 .1~1-I~tI -1155 1060 211;1 :i533::'G 
:::3 IGI. 12 13dili:.,".(JO -132000 )30195 1;)~71 IH.JiO ~l)i20u 1155 I06{J 21955 291~iO 
21 lGI.::l 137:60;.,0 -j~(;('00 11HIl:O 13H:~ 1.:!84UZ ":~1~UU -1155 1000 1';·~d7 3131(;2 
25 lC).21 1~5~~DOO -1&0000 117057 ]Jj~~ 130~~D ~~iGOJ 1]55 106U ,~9j5 320;~O 

,C 161.11 13:'(;b(IOO -J~OOOO 1112~~ ll J O:3 n;6-t7 ::~51~O 1155 )(16u L:i312 3}i617 
2; 1(.].), 1:{;~,..>,j\J\J -,9'J(IUD ilJl,,3~:i 1,'5ul Idu5; Lof.I:::U 1155 1('150 1';;,'2 JOQ03j 
,d ICO,~I I~~U.\JUU -):I()i)OO t0952j JiSLl 1,2:iil :'S51£':lJ -ll~(j 1015 ~2(;Ij:;:l Jl2:1il 
29 ICO.BI l,iJG00V -190000 1091;3 1L~11 J~:::::i~2 .. 851tO III;) 10151:201i 31232.:: 
~o 100.il tZ60E;OOO -19uOOI) 1IO:Jl~ 1.)0113 123959 ::.351:.:0 1110 10·1.5236.51 31315::1 

: tl7 tG].61 12HGCOO 

:~~~ti~;~iI::::::::::::~i~~~~~~:l:;~~;~~~::~~~;~i:::;; ;~::;~~~i~~:::::::::~::~;~~~~~::::::::~::::;~~~~~::::: [~~~~:~~[~~~::~~~~~~i:l 
::===:=:===:~====~=~===~=~======:~====:;==:==:=:====:====::========;======:======:::==::===:===========:==================-~-------, 
\OTf:(H~\GE ,OJ \1 U'jE fiELHI.\G ro on BEFuRE , F-'Ll.\CE fOJ~ Jl~E 1991 ---------, 

f'If£P\fiE[J Br ll'lIiROIOI;r SECflll;: 

- -



·' 

- - - - - - - - - - - - - - - - - -- - -
JORDA!'l VALLEY AUTHORiTY lUNG TALAL DArt 
:=~=~=====~================~====:==z==============================:===============================================================: 
: RESERVOIR DATA : INFLOW DATA OUTFLOW DATA : 
:==============================~:=================================:==========================:==================::==:=:===========' 
:DATB RE.ELE RE.VOI, ell.VOL : ZARQA TRIBU. RAIN-F. TOTAL :sor.O.L. P.1l0USE SPILL-W. S.L.ABUT.- S.n.ABUT. EVAPOR. TOTAL 
I_~. __ ¥-¥----------------=_====_I_-_-================= ============'=============================================================== 
'--t--;60~6'--424i6000--:190000-:--io7875 12655 120532 285120 l140 1045 20227 310532 

I 160.51 42226000 -190000 112295 131~4 125469 285120 l140 1045 25164 315169 
3 160.44 42036000 -190000 112241 13168 1~5409 285)20 4140 1045 25104 315409 
4 160.3' 41846000 -190000 110743 12992 123735 285120 l110 1015 23430 313735 
5 160.21 41656000 -17JOOO 101879 11952 113832 261360 4095 1011 18366 284832 
6 160.15 414850QO -190000 103287 12117 115404 218640 4095 1011 21658 305404 
7 160.05 41295000 -200000' 100090 H742 111832 285120 l095 1011 21606 311832 
B 159.94 41095000 -192500 ~ 105267 12350 117617 285120 4095 lOll 19891 310117 
9 159.83 40902500 -192500 I ']06700 12518 119218 285}20 4095 1011 21492 311718 

10 159.72 40710000 -192500: 105126 12333 117459 2851~O 4095 1011 19133 309959: 
:=~=============================:==================f== ============ ====:==========================================================1 
:S.TOT 1-10 -1898500 : 1065504 125003 0 1190507 0 2820960 0 41130 10246 216671 3089007: 
'====================~==========:===========:=======:= ============ ===:===::===========:==~=======================================: 

11 159.61 ~D517500 -245000 96420 11312 107732 327(30 4095 10]1 19656 352732 
12 159.41 4D272~OO -332500 96257 1]Z9~ 107549 41ZQOO ~ 4095 1011 229~3 440049 
13 15B.28 399~OOOO -157500 114570 13441 128012 259200 4095 lOll 21206 285512 
14 159.19 39182500 87500 112942 13250 126192 10BOO 4095 1011 22786 38692 
15 159.24 39870000 -140000 99758 11703 111461 226800 4095 1011 19555 251451 
16 159.16 39730000 -157500 114478 13430 127908 259200 4070 995 21113 285408 
17 159.07 39512600 -157500 1129B4 L3255 126239 259200 4070 995 19471 283739 
18 158.9B 39415000 -J57500 111194 13080 12457l 259200 4070 995 17809 282074 
19 158.89 39257500 -192500 ~12984 13255 125239 294300 4070 995 19374 318739 
20 158.78 390650DO -210000 104512 12261 116713 302400 4070 995 19308 326173 

\ ~: ~~~:!!: ~~:::::::::: ::! ~ ~ ~ ~ ~~: i : !~~ ~ ~~~::! ~ ~ ~~!I::::: :~::! ~~ ~ ~~~: : :::: ::: ~:: ~~! !~~ ~:::::::: ~:::::! ~~ ~~: :::: !~~ ~ ~: ~~! ~~!:: ~~~ ~~~~: : 
: 21 158.66 36855000 -175000: 103552 12119 115701 : 266400 4070 995 19236 290101 
! 22 158.56 39680000 -157500 115548 13556 12910~ : 259200 4053 979 22372 286604 

23 158.41 38522500 -157500 114066 13382 121148 259200 4053 979 20716 2849~B 
24 158.38 38355000 -157500 115435 13543 128978 259200 4053 979 22246 29'6478 
25 )6S.21 38207600 -210000 104796 ]2295 117091 301500 4040 965 20586 327091 
26 158.17 37997500 -li5000 115727 13577 12930~ 277200 ~040 965 22099 30~304 
27 158.07 37822500 -169000 104924 ]2310 11723~ 259200 4040 965 22029 286231 
28 151.97 37653500 -186000 10~767 ]2291 117059 280800 4040 965 li254 303059 
29 15i.~5 37~67500 -136000 109973 12902 122875 285120 4040 965 18150 308875 
30 157.73 37281~00 -196000 111302 13058 124360 285120 4040 965 20235 310360 
31 157.61 37095500 -170500 101547 11913 113461 261900 4040 965 17056 283961 

;1/9 157.50 36925000 
~===========~=====~==============:==================== =========================================== 

·S.TOT21-31 -1930000 1201638 140974 6 1342613 : 0 2991840 0 44509 10687 222577 3272613 
===============================~=:=~================~= =========================================== 

:TOTAL 1-30 -5191000 : 3313539 392259 0 3735798: 0 8426960 0 12646l 30963 612511 922679B 
===============================:====================== ===========:=======================================~== ===================== 
~OTK:CHANGB I~ \OLVME RELATING TO DAY aEFoRB . EALANCE fOR JULY J99l 

PREPARED BY I!YDROLOGY SECTIO~ 

. ~.--.-



- - - - - - - .. - I!!!!!II .. .. - - - - - -
JORDA~ VALLEY AUTHORITY HI~G TAI.AL DAfI 
~=~======:==~===================:======~============== ============l===============================================================: 

RESER\OIR O.-iTA : H.fLOI.,. DATA: 01.JTFI~moJ DAT.o\ : 
'===============================:=================================:=========:=====:===============================================: 
!OATE HE.ELI!: HE.\DL CH.\OL : ZARQA TRI8U. R-\l~-F. TOTAL. ;SOT.O.L. P.HOt.:SS SPIL1.-"", S.L.ABUT. S.R.ABl.:T. £VAPOR. TOTAL : 
~===============================:===================== ============!===============================================================: 

1 151.50 36925000 -110500: 101842 11g~8 113i90 : 259200 4040 965 20085 284290 
2 151.39 36754500 -186000: 106343 12176 118219 2213'0 4040 965 12474 304219 
3 157.27 36568500 -232500.' ]04930 12310 117240 329400 4040 965 15335 349740 
4 ]57.12 36336000 -62000 120035 14082 13411; 172900 40~O 965 18312 196117 

• 5 157.02 36274000 -124000 121695 14277 135972 23B320 3950 932 16164 259972 
: 6 151.00 36150000 -170500 121924 14304 136228 2B5120 3950 938 16720 306728 
:. 7 156.99 35979500 -)10500 123237 14458 137695 285120 3950 938 18187 308195 
j 8 156.78 35809000 -170500 1245~2 14611 139154 285120 3950 938 19646 309554 

9 156.57 35638500 -]10500 125840 14763 140603 285120 3950 938 21095 311103 
: 10 155.56 350158000 -110500 127129 14915 14Z04.J 285120 3950 938 1:2536 312544 
:~~======~~~~===;=;~===;;======; ===~====~=======;================:=============~===================~=====:======================= 
:S.TOT 1-10 -1627500 1177517 1381015 0 J315662: 0 2706660 0 39860 9488 187154 2943162 

:=~~==~~~:~~==;~;~;;~;==~~~~~;~=.==~~~~;~===~~~~~==========~~;~~~=:=:====~====~~;~~~=:=============;~~;=======~;;==~~~;~===~~~~~~= 
12 156.34 35127000 -170500 124338 14587 138925 285120 3950 938 19417 309425 
13 156.23 3~956500 -170500 12~203 1~571 138775 285120 3903 892 19360 309275 
1~ 156.12 3~7B6000 -139500 130994 15368 146362 260280 3903 892 20i87 285862 
15 156.03 34646500 -139500 129982 152~9· 1~5232 259200 3903 892 20737 2B~732 
16 155.94' 34507000 -li05DO 123102 1.t4..t2 13,5~4 2a~D-I0 3903 892 19209 30B0-1-1 
11 155.83 3~336500 -liOSOO 125336 1·1701 HOO,JO 285120 3903 89220625 3105·10 
18 155.72 31166000 -110500 125280 1~698 1399;8 285120 3903 892 20563 310~iS 
19 155.61 33995500 -1;0500 1'23915 14537 138452 285120 3903 892 19037 308952 
20 155.50 33825000 -170500 123864 14531 138395 285120 3903 892 18980 308895 

=============================== ==========~=========~============:==========~========= ===========================================: 
IS. TOT 11-20 -16l3000 1256743 Hi.t39 0 1104182 : 0 'Z799360 0 39124 9012 199686 30tilB2 . . 
:================~;===~========= ~=========~======================:==================== ===========================================: 

21 155.39 ~3654500 -170500 12-1963 1-1660 139623 285120 3785 8~0 20378 310123 
22 155.28 33-11 4000 -170500 12~90S 1-165.) 139562 235120 3iB5 840 20317 310062 
23 155.17 333 3500 -170500 12614 8 1~799 1409n Z85120 3785 810 21702 311411 
2l 15'1.06 331-11000 -170500 1247~B 14 S4 1 139439 285120 37135 810 20194 309939 
25 151.95 329;"2500 -186000 1269jS It8~7 1.11875 301680 3795 810 215iO 327875 
26 15L83 32786500 -170500 132415 15535 1.11950 293760 3i85 210 20065 319.150 
27 15L 72 32616000 -170500 124627 14621 13921B 235120 3,85 810 20003 3097-1B 
2B 15L61 32.1015500 -170500 124572 H61S 139187 285120 3785 840 19912 309687 
29 15LSO 322,5000 -170500 123216 1 J -l59 137705 285120 3785 8,0 18460 308205 
3D 151.39 3210·1500 -201500 117939 13825 131663 30B2aO 3650 815 19818 333163 
3 I 15L 26 31903000 -201500 118·U .3 13896 132340 31104 a 36:50 815 IB335 333B40 

1/9 ]5-1.13 31701500 

.~:~~~~~:;;~~~~~'~~"":;;~;~~~'!~;;~~;;;'~~~~~~;~'~~~~~~';~~;~;;~!'~~~~"~";;;;~~~"""~-~~~-~~~;;~~~~~~~~;;;~~~~~;~~==;~~~~;~~ 
:=:===~===:=:===~:===:=:::======:===========:==========;::========:====~======== :================~==~====================== -----
:TOTAL 1-30 -5223500 : 3B0319B l46185 0 4249383: 0 B71 220 0 120349 27690 60,624 91 2883 
:====================~==========:===================== ============:============: =================~========================= ===== 
~OTE:rIJA!'WE J."l \'Oll':~IE RELATI!-;G TO DAY BEFORE . BALA~CE FOR AUG. 1994 

PREPARED BY HY[)ROLOGY SECTIO\! 

- .. 



- - - - - - - _.- - - - - - - - - -
N VALL£V AUTHORITY KUW TAL.;L DAM 
==========================:=================================:===============================================:::::::::=====:=: 

-;.SER\'OIR DATA : INFLOH DATA: OUTFLOW DATA 
=======================~===:========================== =======:===============================================================: 

RE.ELE R£.\'OL ell.VOL : ZARQA TRIBU. RAIN-P. TOTAL :Bor.O.L. P.HOllSE SPILL-W. S.L.O\BUT. S.R.ABUT. EVAPOR. TOTAL 
===========================:=================================:===============================================================: 

15.4.13 31701500 -201500 117}26 l:i7~1 130867 ~ 311040 3650 815 16862 332367 
154.00 31500000 -184275 122463 l-1367 136830 2984-10 3650 815 18200 321105 
153.81 31315725 -184275 118068 13852 131919 293i60 3510 792 18132 31619-1 
153.14 31131150 -ISH75 118007 13844 131852 293760 3510 792 18065 316127 
153.61 30947175 -184275 116708 13692 130400 293760 3510 792 16613 314675 
153.48 30162900 -181275 118'652 136B5 130337 293760 3510 7.92 16550 314612 
153.35 30518625 -155925 111038 13027 124065 259200 3510 792 16488 279990 
153.24 30122100 -110100 120858 14119 135037 284400 3510 792 16435 305137 
153.1'2 30252600 -IBH?5 123009 11131 131410 302400 3510 792 15013 321715 
152.99 30068325 -184275 122957 14425 13i383 302-100 3510 792 14956 321658 . 

=====:=========================================================l ~=======:=~~=~=~===========:=======================:== ======= 

~~~~:~~==;~~~~~~~=:~~~~~~~=:=;~i;~~~==;;;~~;==d~==~==!;~~~~~= 
152.73 296997i5 -18.t275 126-1,8 14838 1~1316 

o 2932920 0 35380 7966 16131~ 3143580: 
=~=========~=====================~=~~================= =========: 

302400 3510 492 16253 322955 
302400 3510 92 18889 325591 

152.60 29515500 -19.1275 125210 14689 139899 302~00 3510 792 17112 32.:tlj~ 
152.·17 29331225 -1980150 113533 133]9 126852 302~00 3418 741 181~3 325302 
152.33 29132i75 -198~50 1110,6 13031 12-1107 302~00 3H8 741 15998 322557 
152.19 2693~325 -212625 105579 12386 117965 310500 3HB 711 15931 330590 
152.04 28;21700 -21.2625 107181 12574 119;55 311040 3H8 711 1 7 18 1 332380 
15).89 28509075 -18.\2;5 130129 15267 H5396 311040 3118 711 lU 72 329671 
}'51.';6 29324800 -212625 10.),09 12284 116993 311040 3n8 HI 11419 329518 
151.61 28112115 -212625 104646 12li7 116922 311 O~ 0 3118 7.11 1131 a 3295~7 

================================= ====:===============:=========~======================= =========: 
,T 11-20 -198~500 1152651 135228 o 1287885 o 3066660 0 3~~56 7563 163i06 3272385 : 
:===========::::=========== ================================= ===============================================================: 

151.46 2i89S550 -212625 101586 122iO 1168:'6 311010 3118 741 H2B2 3291Bl: 
151.31 2i586925 -212625 10.1527 12263 116790 311010 3118 7.1 11216 329415 
151.16 2i.tiDOO -212625 104102 122lB 116650 311010 l382 ;03 14150 329275 
151 .01 2-;2516-;5 -1-;Oleo 106163 12190 118953 2;2160 3382 ;OJ 12808 289053 
150.89 2,0915-;5 -155925 119103 1397:) 13::SUi6 272160 33&2 i03 12i56 289001 
150.78 26935650 -212625 105394 12365 117159 311040 3382 703 15259 330381 
150.63 26,23025 -25515u 109071 12796 121867 357750 3382 iD) 15182 31i017 
150.45 26~5j675 --2409,5 106306 12172 1187i 7 315600 3382 ;03 10067 359;52 
150.28 26226900 -212625 100010 ·11136 1 1 1 776 307800 3382 703 12516 321101 
150.13 26011215 -113100 95354 1 1 187 106541 203400 3382 703 12156 219941 
150.05 259008i5 0 0 0 o 

================================= 
lT21-31 -1998675 o lli9047 1055247 123800 

==:=========================================~========= =========, 
o 3003030 0 33892 1}06 133694 3117722: 

================================= 
\L 1-30 -5800625 o 3793062 3394791 398212 

===============================================================: 
o 9002610 a 103728 22635 ~6471-1 9593687 : 

===================F========'================================= ================================~===================== =========: 
~:CHANGE l~ ~OLl~IE RELATI!'"G TO D ..... Y BEfORE. BAL.\:\CE FOR SEP. 199-1 

• PREPARED BY H\DROLOGY SECTIO~ 

-



- -.- - - - - - - - - - - - - - • - • 1 , 'I - -
JORDA.N VALLEY AUTIIORITY }{1~G TAL-\L DAM 
===============================:================~================:===============================================================1 

RESEIn'OIR D .. \TA ! INFLOW D_~TA OUTFL.OW DAT.o\ 
===============================:=================================:===============================================================: 
DATE RB.ELE RH.roL CH.\'OL : ZARQA TRIBU. RAI!'i-F. TOTAL :BOl'.O.L. ?HOL'SE SPILL-W. S.L.ABUT. S.H.ABUT. E\IAPOR. TOTAL 
.===============================:====================~============:===============================================================1 

l 150.05 1971~999 -93333 126170 14802 1409,2 : 21;800 3382 iD3 12420 234305 
2 149.97 19631666 -221667 126772 11873 1~16~5 : 3~S600 3382 i03 ]3627 363312 
3 149,79 19409999 -210000 137039 16077 153117 3~5600 3296 677 ]3543 363]17 
4 149.60 19199999 -210000 138064 16197 154262 S~5600 3296 617 14688 364262 
5 149.42 18989999 -99323: 1725.7 20243 192790 273600 3296 611 14539 292113 ,. 
6 149.29 18890676 -1]0677:" 72440 8499 80938 172800 3296 677 14842 191615: 
7 149.24 18779999 -116561 118338 lS883 132222 ~30400 3296 677 14515 248889: 
8 149.14 18653332 -2]3332 135963 15951 151914 3~5600 3296 677 ]5673 365246 
9 148.95 18150000 -220000 165349 19398 181148 385200 3296 677 15571 101748 

10 148.73 18230000 -200000: 181257 21969 209225 388800 3188 588 16619 409225, ,I 
~=~=~;==;=;=;=;;:=====;====;===:;===========~==~=================:===============================================================: 
S.TOT 1-10 -1694999 : 13799~O 161892 0 1541832: 0 305]000 0 33025 6~16 146070 3236831 : 
;;======;=:====================1=================================:===============================================================: 
Il IH:.53 18030000 -'200000 150708 1i681 168389 : 352800 3188 588 11812 fJ368389 :' 
12 1~B.33 1,930000 ~-200000 1~3142 16i93 159935 : 3~5600 3188 5B8 10559 359935 
13 1~9.13 1,630000 -120000 1~8949 1747~ 165~23 2i2150 3188 588 10481 286~23 
1~ 1~9.01 1,510000 -150000 155569 18251 173820 309600 3188 588 lO~4~ 323820 
15 131.86. ,,360000 -50000 154283 18100 112383 211680 3188 588 6926 222383 
16 1~7.81 1;310000 -50000 152528 18202 2623 li3354 2)6000 3188 588 35,7 223354 
17 147.76 1,260000 80000 194464 23094 2381 219938 131~OO 3188 598 ~762 139938 
18 1~7.8~ 11340000 60000 179492 21057 200538 129600 31SS 58B i162 110538 
19 1~;.90 17~OOOOD 50000 171208 20086 19129~ 129600 30~1 561 S092 1~129~ 
20 1~7.95 17450000 ·.10000 163304 19159 '132~63 129600 30n 551 9261 1-12~63 

~:~~~=~~:~~~::=~=~==~==~~~~~~~= =~~~;~;;=~~~~~;~===~~~~==~~~~~;~=l=======~==~~;~~~~===~====~=====~~;~~=====~~~~;==~;~~~==~;~~~~;=; 
===========~::=================':================================:==============::===============================================: 

21 H7.99 17~90000 -80000 15286~ 1;93-1 l'iO,Y8 ~356c..O 3011 561 J1596 250798 
22 117.91 li-11000Q -50000 li9289 2103-1 200322 234000 3041 561 12720 250322 
23 H7.86 1;360000 -80000 15239·1 178,9 li0212 2339;2 30n 561 12698 250272 
2·1 1n. is }i2S0DOO -80000 204070 239n 228012 295:::00 3011 561 9210 308012 
25 In. ;0 1;200000 ~IOOOOO 168426 19i60 168186 ~,SIOU 30 11 561 9184 288186 
26 J.J 7. CO 17100000 ... 100000 li0337 199B.} ]90321 2.9900 3011 546 686~ 290321 
2 i U7. 50 ),000000 -80000 171515 20122 19163, ~60100 3011 5~6 i9SQ 271637 ,8 141. <2 16920000 -130000 1732j2 20326 193578 313200 3011 5~6 6821 3:'::3578 
29 1-17.29 16790000 -150000 142229 16685 158:315 29~iOO 3011 5-16 5658 308915 
30 141.11 16540000 -120000 15:3H4 17961 I ; 1 1 11 280800 lOll 546 675-1 291111 
31 141.02 16520000 -100000 182852 21452 20D03 295112 3011 516 5604 301303 

1/11 146.92 16420000 
:=~:;~==;======;==;:;====;==;;=:======;==========:===:===========:================================~===;=====;==~==~=;===~========: 
~.TOT21~31 -10,0000 : 1850373 217083 0 2DS7~56: 0 300301.1 0 33273 6080 95089 313i156: 
===============::=:====:=======!=================================:======================================================~========: 
rOTAL 1-30 -330~999 : "8~39-19 568872 500~ 541,825: 0 8282054 0 9,886 IB6~5 32-1239 8722821 : 

~;~~~~~~~~~~ = ~~: ~'~~~;1~ =~~~~~~~~ = ~~ =~~~= ~~~~~~ =: ==== = == ==== = = = ==== = ;;; ==== = = = ======= = ===== = = = ===~~~~~~~ = ;~~ = ~~~: == =:=:: ~ ;;~ ====: ==::==: 
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- - - - - -- - - - -'- - - - - - - -
:=============================== 

1 ]6~.~5 ~1931931 33B~20 
2 16~.62 ~221035] ]2617;6 
3 165.23 43532133 38',14732 
~ 165.98 473/6865 116~~05 
5 167.51 485~1270 878796 
6 167.91 ~9~20066 ~3939~ 
7 168.11 .9859.61 241G69 
8 168.22 50101133 263639 
9 158.34 5036~ji2 1i5759 

10 158.42 505~0531 878i9' : 

i\1!>.G TAL.\L D.-\:-I 

]~FLO\~ DATA OllTFLOW O.\T . .t 
~=~~====~========================:=============================================================== 

Z.-\RQA TRIBU. R.-\I~-F. TOTAL :BOT.O.L. P.HOCS£ SPILL-W. S.L.ABUT. S.R.ABUl'. E\'.4POR. TOTAL 

=================================:=============================================================== 
267289 

1123765 
'3-128052 
1046090 

796160 
,029'4 
22,851 
245683 
234711 
204102 

. 35161 
133055 
~043Q7 

122962 
93,01 
47273 
26,31 
28&23 
27536 
23980 

40940 
10366 
18 I 81 

2019 

31..1390 
12671H6 
3850510 
IlilOil 
889564 
~5021 i 
25.1582 
2;1506 
26224< 
228382 

75600 
129600 

3535 
3535 
3535 
3629 
3629 
3629 
3629 
3629 
3629 
3629 

933 
933 
933 

1018 
1018 
1018 
1018 
1013 
1018 
101 B 

1502 
9,2 

1310 
2019 
6121 
61; 2 
8266 
6220 
6211 
6256 

5970 
5..1 1 0 
5808 
6666 

10768 
10819 
12913 ': 
IOS67 
86<88 

H0503 
:===============================I===========~~===~~=~=============:===============================================================: 
:S.TOT 1-]0 B696~73 : 7976947 9~~232 71506 8992685 : 0 / 0 205200 36008 9925 ~50;9 296212: 
'=====:====::~~================='=============================:==:!==============~===:===~========================================: 

II 16d.';6 5n628~}0 0 p~a'9 .lB~n3 };2322 
12 158, ~ 6 5062:8410 0 .'57622 18-192 17611-1 

1611 fiC 3629 1 ~, 1 8 ni5 1,2982 
161160 3629 101& ,307 li"51I.J 

13 168,10 506:28-110 0 158556 18601 17715; 16'160 3629 1018 8350 1, i 15 i 

H 168.46 50628-110 4:J9-10 159429 18701 li8133 123120 3750 1060 6263 13.Jl93 
15 I Ge,.ta 506;2350 0 15683-1 18399 1';5233 tonGD 3750 1060 6263 1 i5233 
16 168.48 506i2350 0 US961 I;fll7 3;00 170GH 16.J 160 3i50 1060 16,1 I j06H 
)7 168. ~ 9 50672350 "g~609 30C6i9 36371 33"2 3~6392 5.1.20 3750 1060 1253 60783 
18 168.61 5095.959 .5 i" 1 211 -1,568, 50659 -11358 5jj,u~ 3,50 ]060 1577 IHS7 
19 168.87 515~91'1:i 51ciJ6'.9 -1605617 5~2906 220H 517053, ji50 1060 101 9 5858 
20 161.22 56693&35 1Z,5085 I1-1B3~1 13.J7~2 1283063 3i50 lOtiO 3163 iSliS 

:======::==:=:=======:====::==== =~==~~=:==========::=:=:==:==:::= 
:S,TOT 11-2) 73~O530 l~i25~7 88-1S35 iO~i.J 8~2i955 J 0 9986-10 3 i I 3 7 101;1 ~ I ] i 5 lOSi.J26 : 
:::=:==:=:=::====:=:::=::=::==::,====:==:===~==::==:~===::::====== =:::==:::=::=:=:==::===::=~=:=====::==:=::========:::========:=: 

21 1 i 1. 80 5i9t;a9~O 373733 3~3D55 102~ i 383302 395i 110ti -tOOt; !I&59 
22 li1.9i 583-1Z6i3 373732 3~311i ~O25-l 3833/1 3957 1106 Hi6 1639 
<3 172. 1 I 58/16-105 3uliBO 28-110.3 33331 317..139 395'- 1106 -1596 9659 
21 liZ.ttl 5902..1135 197358 25-1313 29836 203JI55 i":..uuu 395i 11"6 92H .~.S29i' 
25 li2.3; 592220~3 1 i 58 7.t 261523 30631 292,01 IJ20uO 395i lIes £126 7 116330 
26 1 j 2. 15 5939791 ; 19587.j :;: i 192-1 31902 303326 93600 ::1957 l1C6 92$9 10i352 
27 J i 2. ')::1 5!.5~3;91 177859 262-186 30i9~ 293220 10080;.1 114 j 1166 9308 115U:l 
28 li2.32 :'9irlfi50 ~396B 2tJ,325 ~1 .... 23 £'31Ij.j:3 172tH'Q • 1 I ; 116 G 956i' 18;.80 
29 lii:.6l 5!iBJ5618 Zl785d 2168G9 ~51:l1i 212215 1.,100 tlH 1166 16 " 2BBi 
30 li2. ;3 600~3~~6 221927 209569 ~13H6 2'11155 nH 1166 i015 12323 
31 1 j 2.8 I 60255303 2198..12 20;806 ~.J3S0 23~1&6 ..JH i 1 1 (j 0 7031 123H 

: 1 Jl 1 i 2 . 9 I 60~i51~:l , 
:===:=:=========:=:===:=:====:::::=:=====:==::====~:=:=~==========:===~=====:===~=~=:===~=~=:==~:====:======:=~==============:====: 
:S,T0121-31 2505205 : 28620-11 335;,0 0 319i"tlll : (I [) 555600 Illii 121C6 i9C63 6916(16: 
:========:::=~==========:=:=====:=========:====:=:====:::::===::=:;::::==:=:::::::====:===============:=:=:==============:========: 
:TOTAL 1-30 It1543208 :183115:':152161937 H19t30 .2:061a~52 : 0 a 1,59110 11,622 32865 165317 2075241 : 
:==~====~==:=:::==~=:===::======:===:======::==:=:===:=:====:=:==:::::::=========:::==:=~==::==:=======:==:===========:====~==::==: 

I..:OTE:LIlA\GE l~ \(·J.l'IE Rl:Ll,fI~a fO D.-\Y E£fORE , 8.\L,A\CE FOR DEC. 1994 
f.'REPAREO BY HYOROLOG\ SEC fl0~ 
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JORDAN VALLEY AUTHORITY KI:\G TALAL DA:1 
!===============================:=================================:~==============================================================: 

RESERVO]R DATA : I:-:FLOW Dl,TA: OUTfLO\<I DATA : 
:===============================:=================================:===============================================================: 
:OATE RE'.ELE RE.\'OL Cll.\'OL : ZARQl, TRIBU. RAIN-F. TOTAL :aOl'.o.L. P.HOliSE SP1LL-W. S.L.ABUT. S.R.ABO!. EVAPOR. TOTAL : 
:===============================:================================='========================================~==~===================: 

1 172.94 60475145 21785B: 203956 2392B 227BB~ 4147 1156 1713 10026 
2 173.03 60693003 177859: 21538B 25269 210651 50100 4147 1166 7085 62798 
3 173.12 60870862 131905: 20B613 21171 233081 86100 4117 1166 9469 101182 
1 173.18 61002767 2198): 169192 19881 189376 154800 4250 1230 /112 16,392 
5 173.19 61024751 0 168051 19715 1B,766 172800 ~25D 1230 9~86 181766 
6 1i3.19 61024;51 0 168051 19715 187166 172800 4250 lZ30 9186 187766 
7 113.19 61024751 6595~ 158394 18583 176977 100800 4250 1230 4713 111023 
8 173.22 61090705 175873 23911~ 28052 261166 76320 ~250 1230 9~93 91293 
9 173.30 612665i8 109921 188642 22131' 210773 85860 4250 1230 9512 100852 

10 173.35 61376499 131906 199791 23139 223230 16320 ~250 1230 952~ 91324 
1=:::: = ===:::.:::: ===:: = =::= ======= = =====: ==:::;:===<~ = =====:: ==:::= == ===== ::==:;:::::= == 

:S.TOr 1-10 1033260 : ]9i9i~O 225192 0 21~4682 
:=======:=======================:=============~==:==::=~====::==~= 

JI 
1 ~ 
13 
11 
15 
16 
17 
18 
19 
20 

21 
22 
23 
<4 
25 ,6 
27 
28 
29 
30 
31 

: 1/2 

173. H 
173. n 
1;3.12 
173,18 
113 . .52-
173.55 
li 3.60 
li3.67 
Ii 3. 7a 
1 i 3.83 

173. B7 
1" 3.88 
113.93 
1 i 3.98 
I J 1. 02 
I i 1. 06 
1 iLOf;l 
Ii L 12 
17~."8 
1; Lu9 
IlL] 2 
17 -L 13 

6J508405 
61610310 
6)510390 
61662295 
611ilD232 
61838169 
61926105 
620;9995 
62321822 
62-151;43 

62519620 
625-1}665 
62651586 
62i51507 
62819115 
62937381 
6,0033l1 
630G9~87 
6~98)350 

631Ju333--1 
63{)[;9287 
63091271 

13}905 
-109920 
131~05 
87937 
8793, 
87936 

153890 
2HS2.1 
123921 

679:3i 

219B5 
109921 
109921 

87938 
8;936 
135963 
65~43 

-&i9Ji 
21934 
65953 
~198" 

200129 23~79 22360B 
19508 .. 21j'lt 206798 
21507};J 25232 2~0306 
19708'; 23122 220206 
19~955 22812 21782.7 
192621 22621 215-HZ 
239876 295-17 11980 281403 
250a~O 30498 9121 290-137 
205556 24115 229671 
181243 21263 202505 

1896-17 ~22-HI 211896 
1960-19 23000 2190-13 
1900-1-1 22296 2123-1.0 
11682-1 207-15 197569 
181661 21313 2029ii 
16~1'j6 1::;261 IS3~37 
17(1051 19950 1:'::10001 
1 i.J10Z 20425 19~528 
190:'10 22:ii} 21308-1 
185119 2171 S 206836 
188i09 221~:J 2108-19 

o O. 976500 42191 12108 aOG23 1111422 
::==:=:==:===::=:==::=::===:=====:========:========:============: 

76320 -1.165 13S0 953S 91703 
225000 i6320 4465 13S0 9553 316718 

95-l00 .,\-165 1380 ,156 108-101 
11.1-180 4465 13S0 119-1-1. 132269 
IIH80 4465 1380 9565 129890 
l1H80 ~.:j65 1380 7181 121506 
l1H80 4465 1380 71S8 J27;513 
38160 4610 1520 1320 18GI0 
86100 lS10 1520 7220 99i'"50 

11S800 lSlO 1520 9039 134569 

1.1720 4610 1520 12061 189911 
5i600 38160 .J610 1520 .238 109128 
86-100 4,-10 1516 966J 102·119 
9)600 I j ~ 0 1016 9575 109631 
99000 47~O 1616 96B5 115011 
99000 -lil0 1016 12] 18 11 i -17-1 

lueO(l,J i7-10 IG)6 ~;O2 12-1u58 
::'66-100 ..Ji40 161 (j 9i09 282-165 
)72S;W 17 J fJ 16115 1 2 1 2: I 191100 
12'2~UO I i -I 0 lti16 12127 1~08a3 
]12300 -l7.l0 1616 9109 138865 

~~:~~~~~~;~===========~==~~~~~~=;=~~~~~~;==~;~~~~==~===~==~~~~~~~=i===:===~:=~~~~~~~:==~~;~~~=====~~~~~:====~~~~;=~~~~~~==~~~~~~~=; 
:==============::=====:::=:======:=================:===============:=:==:=====================:==~==:========:=================:::::==: 
:rOTAL 1-30 2616126 : 5989225 705122 21101 6715-1-t8: 225000 127,1320 2135700 139153 -t3911277738 -109-9322 : 
:==========:=::=======:=====:===:=================================:===========::::===============::s====::==========::=================: 

!\OTE:CHA!l.GE 1!>J \OLL!-I£ RELAT1~G TO DAY BEfORE: • B.\LA~CE ~~OR JA!'J. 1995 
PREPARED BY HYDROLOG\, SEen os 

I -.. :. 

,l) 

: \ -



- ; ". . , \ - -- - - - - - - - - -; . 

JORDAN VALLEY AUTHORITY Hl!\G TALAl.. DAM 
t===============================:=================================:===============================================================: 
: RESERVOIR DA1A : I~FLOW DATA: OUTFLOW DATA 
:===============================:=================================:===============================================================: 
:DATK R1LElE RE.\'OL ell.YOL : Z~RQA TRIBU. RU!>:-F. TOTAL :BOl'.O.L. P.ltOllSE SPILL-Iv, S.L.ABUT. S.R .. !.BLiT. EVAPOR. TOTAL 

.==~==~~~~~~==~;~;~~~~====~~;~~=:==~~~~~~===~~~~~==========~~~~~~=:===========~~~~~~===============:;~~======~~~~==~~~;~===~~~~~~=: 
2 17L14 63113255 -13969 1;9378' 21044 200-122 1-10-100 47-10 1616 9698 156453 
3 11L16 63157224 43968 169730 19912 189642 129600 4740 1616 9718 145604 
4 114.18 63201192 175874 236659 30616 24308 291584 104400 4112 1676 4862 115710 
5 114,26 6337i066 U9843 266810 31588 2436 300833 64800 H72 1676 9142 80990 
6 174036 63596909 2U826 233499 31'118 31lU 296357 t3200 4772 1676 l883 54531 
7 114.41 63838135 285195 278188 35222 22034 335443 43200 4772 1676 0 49648 
8 174.60 64124530 1014370 898896 107186 1-1;36 1020818 -1772 16i6 a 6-1-18 
9 175.06 65138900 5-19000 50379t 5910-1 562899 4772 16;6 1451 13899 

10 175.30 65687900 251000 248309 29131 277.-1-10 -17;2 16;6 9992 lS-1.-tO. 
=============================='================================= ==~=====================~============================= =========: 

;S.TOT 1-10 2857629 3186815 385047 95254 3667117 o 676800 0 4<622 16581 ,68485 809488: 
1=============================== ================================= =============~===========================:============ =:==;====l 

II ti5.~2 65Q4R900 270000 256526 30095 286622 ~851 li50 10021 le622 
12 17S.::.! 662! S9·)0 2-1;500 259942 30H6 ,t:, 29043B 2&BOO 4B51 1 i50 ; 53 i 42933 
13 i 7 5.65 66466400 202500 2667~6 31292 298018 81360 4851 1 i 5 0 7557 95518 
14 t 75.7-1 66668900 2-17500 -1-13951 5208-1. '9603~ 23~360 --1851 1i50 ;573 24853-1 
15 115.85 66916-100 630000 693788 a2285 7593 783666 1-15800 -1851 1750 1266 153666 
16 1 j 6 . 13 675Hi400 225000 2B609S 33565 319B63 8.12,10 4851 IHO 3e22 94663 
17 I i6. ~3 61771400 225000 2,3688 3351-1 119BO 319182 ;8920 -l851 1i50 i661 9H82 
18 176.33 6;996.100 90000 193-1; -1 23768 9121 2~6364 1220&3 -1851 li50 ,679 136361 
19 176.37 aMe6100 135000 231046 27106 258152 108964 -1851 li50 ;687 123152 
20 li6.~3 68221400 11250U 223058 26169 2~922, 122H9 -t851 1750 ;697 13672; 

:=~========================~==== =================================:===============================================================: 
:S.Tor 11-20 23B5000 31~8238 3,03,3 28691 352,366 : u 100,855 0 ~851-l 17-196 68500 1142366 , , 
._------------------------------ ================================='===============================================================: .------~------------------------

21 1,6. -18 68333900 6i500 235916 27677 263583 181;&6 -1851 1;~Q ,;06 196093 
22 1 i 6.51 68'01100 112500 186192 22417 4384 213H3 e9~51 -1:351 1;50 51n 100993 
23 1 j 6 . 5£ 68513900 157500 27-151-1 32236 25; 30-;(107 13:5 (J ~ ~ 1829 1810 ii~) 1-1950; 
~4 1;6.63 68GiltOO 90000 204699 24015 Z2di14 121213 4929 1·l10 ;;32 138;11 
25 li6.61 68;61100 112500 Z2~S-t5 z63j8 25]223 12 12 I 3 1929 1&10 7 i .11 138;23 
26 li6. i2- 688i3900 3UOOO 229:::1:3, ,69$3 ..:~688u 151~UO 1929 Idl0 ::10-11 166880 
27 1 j 6. i-"6 68963900 0 2255~3 26160 2::.2003 2319~:": 4929 lolu 103~z 2520U3 
~8 176.76 68963900 0 2 jlj214 25608 Z43881 22')600 ~929 IBI0 1 U34 2 243881 
1/3 1,6.76 68963900 

===============================:================================= ===============================================================J 
;S.TOT21-31 630000 : 1799980 211i7-1 51-12 2016895 o 1267438 0 39277 ]4360 657iO 1336895: 
:===============================:============================== -- =========~== ==================================================J 
:'IOTAL 1-30 5872629 : 8115093 967195 129090 92113 8 o 29 2144 0 135413 -18-137 202155 33387-19: 
:===============================!============================== -- ::=:=:===::= :::==============================~~=====~~=~=~====: 
:\OTE:CHA:\GE JS \"OLG:-tE RELATI!\O TO DAY BEFORE. BALA!\CE FOR FEB. 1995 

PRENREU BY HYDROLOGY SEC110~ 

'\ -



- - -
V~LLKY AUTHORITY J(ING TALAL DAN 
:;;;;:~;=====~==========:================:=:-======::=====l=============================================================:= 
aVOIR DATA I)lFLOI/ DATA: OUTFLOW D.HA 

---------------:---======:=================================!=============================================================== 
::ELii---RE:~'Oi.- -Cii.VOL ZARQA TRIBU. RAIN-F. TOTAL :BOT.O.L. ?1l0USE SPILL-W. S.L.ABUT. S.R.ABUT. EVAPOR. TOTAL 
:========================:=================================!=============================================================== 
"S.7S 68963900 90000 298481 35017 '333.t98 226800 47-10 1615 10342 2~3.t98 
-S.80 69053900 112500 2.t0988 292?~ 269260 14Q054 41~O 1616 10350 156760 
;6.8569166400 112500 217337 2549B 242835 112320 4740 161611660 130335 
·6.90 69278900 ~22500 17~395 20~60 194854 198029 47~O 1616 12970 21735~ 
:6.89 69256400 0 2358;4 27672 263546 24.]OBO 4849 1650 12967 263546 
;6.B9 69256400 135000 340i\J5 39987 380833 228960 H49 1650 10371 2HB33 
16.95 69391400 -22500 163551 19188 182739 188352 4819 1650 10388 205239 
i6.9~ 69368900 -67500 1617a~ 18980 180764 231379 4Bl9 1650 10396 2~826~ 
16.91 69301400 0 200229 23490 223719 206842 4849 1650 10378 Z23719 
;6.91 69301400 -67500 153046 17955 171001 221616 ~8~9 1650 10386 238501 
=========================:=================================:=============================================================== 
1-10 270000 ! 2186528 256520 0 2~~30-1B: 0 1998432 0 -18051 16365 110200 21730t8 

~ ~: ~ ~= =~~~;~ ~ ~~ ==:::~~~~~:: I :: =~ ~~;; ~:::::: ~;~ ~ ;====:::::::: ~,~. ~ ~~~~;:: ; :::::::::::::::: ==::~;; ~ ~ ~::::::::::::::::::-=:::::: :~~~~ ~:::: =:::::: ~~~~;: = = ~ ~ ~ ~::;: =;~~ ~ ~ ~:: 
76.84 691B900 -67500 20-16i9 24013 228692: 279331 -18-19 1650 10362 296192 
i6.81 69076400 -180000 183630 21543 205173 365731 48-19 1650 129-13 385173 
7~.73 68896400 -180000 217913 25565 2-134i8 -10141-1 -1869 1693 15503 423478 
is.65 687H40Q -157500 237171 27~46 1032 2661.tS ~ iOIi771 -l369 1693 10316 .t23S-I8 
i6.58 68558900 22500 315542 370}9 '352560 313200 4869 1693 10299 330060 
76.59 68581400 22500 290.65 36343 19316 3<6124 313200 1869 1693 3863 323624 
16.60 68603900 0 273771 32118 305889 291600 4869 ]693 7728 305889 
i6.60 68603900 0 246273 28892 275165 258300 -1869 1693 1030-1 275165 
16.60 68603900 0 251689 29528 28121, 259200 4869 1693 15456 281217 , , 
=:=:;;;:=;;;;;;;========= ==;==============================:=================;=============================================: 
11-20 -630000 , 2<16354 2858;0 20348 2722572: 0 3182594 0 18627 16799 10~552 3352572: 
.======:===========~z~====:==============::============ ======:=====================================================:=========: 
.• 6.60 68603900 -45000 2236.7 26238 249884 2.5413 1869 1693 128~0 294884: 
16.58.6-8558900 -112500 238910 28029 266938 3£0000 -1569 169312Bi7 319.138 

.i6.53 6a-1~6-100 -135000 216~80 25391 2-1187/ 360029 ~869 1693 10281 3.681, 
1..4-5.41 68311100 -112500 2-1.369<8 29590 272288 :::65386 -1669 1693 128.tl 38-1188 
176.-12 68198900 15.500 ~82220 555,3 53&193 ~618~3 -1906 li18 12a26 381293 
176.~9 68356400 112500 380303 45S22102i8 -136-10-1 309511 -1906 li18 /,08 32390-1 
176.54 6B4689DD 45000 333125 39414 2830 315369 318600 4906 ).18 5145 330369 
li6.56 6J)-513900 -67500 236-122 2ij3; :!sn.58 :S18.6otl HJr.li I11S 6-13~ 331653 
li6 . ..5-3 6Sn6-10Q -90000 2D89H 28tH I ~12511 3-l5GviJ -l~OG liHI 102~, 362511 

;,6.-19 6835G-t00 -22500 24308-.1 28518 2;1602 21;200 -I:d06 lild 102,3 .29UOZ 
ti6.~g 68333900 -L250Q 2~8603 29166 ~iij6~ 2~0800 ~906 li18 12al1 30026B 
176.47 6831HOO 

21-31 -292500 3090389 36~09i 13108 3~6i59~ o 35 30i2 o 53a15 18800 111~07 3j6009~ • 

========================== ================================= =========== ==================================================: 
1-30 -652500 7693271 9C6~aB 33~56 863321~ o S 1093 o J50~93 5196~ 329159 92e571~ : 

CHANGE 1'-1 \'OLl!1E RELATISG TO DAY BEFORE. BALA:\'CE FOR ~1.l,R. 1995 
PREPARED MY HYDROLOGY SECTIO~ 

-

- -', -..,. 



-> -I - - - - - - -J 
- - - - - - 1 - .. ' . .1 - '1 -

, I 

Ji I!\G TAL'\L D:Vi JOHV!";,i V;(.I.£\" ,-'lJT!l0RIT'l 
:::::====~~~======~===============:==========:=================:====:~========:=====================================================: 
: RESERrOIR DAT ~ 1 !'. FLOW D.-\1A OUTFLOW DA'!'A : 
:===:===========================~=:=================================:~==========================================================:=:=: 
:OAra filLEtE i1£.\'OL CH.\OL: ZARQA TRIBU. RAI!\-F. 'I'OTAL :BOT.O.L. P.HOCSE SPILL-H. S.L.AStir. S.R.,-'BL:T. EVAPOR. TOT~L 

::================================:======================:==========:=====:::==========:============================================: 
: 1 178.88 81221100 -69000: 278509 20641 299150 : 340650 6055 2315 19130 368150 

2 178.85 81155100 -69000 285954 20B64 306818 12600 333000 6055 2315 21848 375818 
3 178.82 61086100 -69000 285911 20863 306804 12600 333000 6055 2315 21831 3;5801 
1 li8.79 81011100 -69000 285921' 20862 306;89 345600 6055 2315 218,\9 3;5;89 
5 178.16 80918100 -69000 310950 25202 3;6152 406800 6055 2315 299B2 443152 
6 )i8.73 80879100 .~92000 3014]6 21992 323~08 379800 6055 231527238 -115408 
7 }79.69 80;87100 -69000 288420 21043 309463 345600 6055 2315 21493. 378463 
3 178.66 &0718100 -69000 289654 21134 310788 3~5600 6042 2310 25836 379;&8 
9 178.63 8D6~9100 -46000 31~212 22636 33;848 345600 6042 2310 29896 383848 

: ]0 li8.61 80603100 -69UOQ: 292160 21316 3}3·176 3451500 6042 2310 28524 382-li6 

;~~~~~~~~;~~:=====~=======~~;~~~~=;=~~;~~~~;;~~~~~;;;;;~;;;;;~~~~~~=;~;=;~;~~==;~~~;~~======~=~=====~~~~~=====;;~~;:~~~~~~;=~~~~~~~; I 

:=~~==~~~.~~====~~~;~~~~===~~~~~~=:==;~~~~;===~~~~~===:======;~~~~~=:=::==:=====;~~~~~=:::====::====:~~~~=~:=:=~~~~==~~~~~==:;~~~~~: 
12 178.55 B0465100 -92000 2710$1 20131 291705 3~5000 6042 23}0 29S~3 3B37~5 
13 li8.51 aO~j3100 -920CO 271631 2013? 291769 ~~5000 6012 23}0 29817 383.69 
l~ 179.47 902&1100 -92000 :.':0 269091 199-13 28903~ 3~56(10 60-12 2310 27082 .38103-1 
15 ],9.4.3 80189100 -92000 2665-19 19755 2a630~ 3-15600 60-12 2310 2-1352 :Ji'830-l .~ 
]6 178.39 8009,100 20,000 530283 37-128 8110 5,5821 3~5600 60~2 2310 1~869 368921 
17 1~8,-Ia 8030~100 --16000 26-1069 19571 2836-10 4.8-180 251155 6035 2300 216,0 3296~O 
]8 1;9.46 80258100 0 320636 23025 343661 303250 6035 2300 270i6 3~3661 
1~ 118,~6 a0258100 69000 35f~~O 25668 383108 2dl105 6035 2300 2~368 314103 
20 1;8.~9 e032i100 92000 268629 19909 28S538 15al00 6035 2300 29803 196538 

;~:~~~~~~:~;~=:=::;:=::=:~~;~~~~~:l=;~~~~;~=:~~~~~~=~~~~~~~~~;~~~~;~\==~~~;;~~~~;;~~;;=~=====~~==~==~~;;~=~=::;;~~~=~~~~~~==~~~~~~~=l 
=;~=:~;~~~~====~~~~;~~~==~~~;~~~=:::~;~~~~==~~~~~~:=========~~~~~;::==;~~~~~=:================::====~~;~:==:::~;~~:=~~~~~==:;~~~~~:; 
~2 17B.55 60~G5100 ~6000 271414 20338 291;52 210UOO 6035 2300 2~~17 218752 
23 17&.57 0.(1511100 ~6000 29SrBd3 21880 321;03 2t3UOO G1l3:5 2300 2~.J28 21:5163 
21 170:.:;:1 S0557100 ~6000 2;6962 20527 297189 216(1-)0 60.l5 2JOO ~'15-1 ;:111~~ 

,;, !;~.QI "fl"(!J!Q(! g;'(Jog P;'~I~ lii~lg ,111~l t1':I!fl!J fiO~§ nY~ ~ilfin i'311~J 
£6 1 id.b2 l:tJL<:61uO 2HJ{JO t::U;uu0 6028 2'295 ~i17Z 25H!15 255555 1~3.J0 ;,: i I 195 
:C:i lii::j,(,3 (:::06-19100 0 "15~'(ltJ G029 2295 3LGH 2~ti93i j:::;b~51 17::1&0 266937 
<'B 1;8.03- f06';910,) 0 21~l,..l10 (;028 2295 2ft9&i) ,5121~ 23G.J<:: I l,i:l:i ~5~21) 
29 lid.G3 au';I~100 ,j ~ll,;I~IO 0028 2295 32Gl-l 25693i ~:~e351 1';99;; 2513~.Ji 

30 1,1:1.03 f{)~:;::ilutl -2:10JO 25:;1;:Ol) 6028 ;!295 29886 29il\:') 255-1.31 1.:1935 l:: ; 1 11 3 
:1/i li8.52 &06~6100 

, 
:~=~!=~~~~~~~~~~=~::=:~~~====~~:~=:!~=:~~=~==~~=:===:~~~====~:::=:==:==:~:~=~==~:==:====:==:::=:=::==~====::::===:::===:=:=:====:::: 
:s.-ror 21-3J 20,000 : 250,839 1::13758 0 2801597 : "230200 [) 0 60308 229iO ~Blll~ 259.J5!J7 

~~~~:~:~~~~=:====::;=:=:==:~~~~~~=r:~~;;~~~==~;~;~;:==~~~~==~;;~~~;=\:;~~~;;~==~~~~~~~========~:=;:~~~~~~:;===~;~~~=;~;;~;==~;;~~~;= 
:==::=:=:~=~~===:::::==:======~===: :=====:====:===:===:===:=~::=::=::::========:===::=======:=======:=:=====:::::=::=:==:::=:====:== 
\.Q1E:rH,\"I~E J'l \L·jl'lE REL-\TI:,G TO Dl.\' I:tHOhE • 13,\/'0\:"-[£ rOJ( Jl',f. 1992 

I'IlEp·\HED flY IlYDROL0GY Sf-X r ItJ!'l 

, . 

, .... 1 --



-I 
I 

" . '-" ~ .', l -- - - - - - - - - _. - -,. 
\ .' .. 

I 

JORDA!J VALLEY AUTIIOI?1TY I\I:\G TO\LAL D.-\!-I 

i===~~~~~~~~~=~~~~================i=~=======~~~~~~=====~~~~====~====;===========================~~~~~~~======~~~~====~==============j 
:=========================~=======:=================================:======================================~========================: 
:O,TO RE.El.E HE.VOL CH.VOL: Z.'RQA rRIBU. RUN-F. ronL :Bor.O.L. P.HO~SE SPILL-W. S.L.ABLT. S.R •. 'BUT. EVAPOR. TOTAL : 

:========~====:===================:============================~====:=========:===::::====::============:=:====================:====: 
1 178.62 90626100 -92000: 188,09 13986 202695: 259200 6028 2295 27112 294695: 
2 lts.sa 9053~lOO -69000 210325 153~6 225671 259200 6028 2295 27148 29~671 
3 li9.55 80~65100 -69000 210534 15119 Z256S3 25£1200 G02e 2295 21130' 2.94653 
~ 1,8.52 80396106 -16000 204886 1~949 219835 144000 86400 6028 2295 27112 265835 
5 1i8.S0 80350100 0 234491 16839 251330 ;2000 144000 5950 2280 27100 25133J 
6 17S.50 90350100 0 2~4605 17565 261]70 216000 5950 2280 37940 262170 
7 17S,50 90350100 0 237019 ]7021 254040 216000 5950 2280 29810 2540~O 
8 ],8.50 80350100 -~6000 230298 ]6538 2~6a36 ~6000 216100 59S0 2280 32506 29283G 
9 li8.~a 8030~100 -69000 237]00 17027 2541~7 7200 277~20 5950 2220 29777 323127 

to 1;8,~5 80235100 -69000 239606 17206 256812 285120 5950 2280 32462 325812 
:======~=========~==============:==================~===========~=~ =:::=::: ._--------------------------------------------------------, ------ -------.-- -------- --- -.- ---- ---- - . ---------- -- ---- --, 

:S.rOT 1-10 -~60000 : 2237573 16]596 0 2399169 10~6aoo 1·.]i 15-10 0 59812 22860 298157 2859169 , , 
:::=======::==::===~=================:=====~:====~=======~=~==~====:===:~=====:==========:=~===========================================: 

11 1 j' 8, 12 80166100 --16000 240007 ] .51 1 25i518 26561::0 5830 226~ 297~4 303~18 

12 1.8. • 0 80120100 -46000 25-lSCG la302 2,31Og 2;&e~0 5830 226~ 32434 319168 
13 li3,38 800i·l1DO -46000 258378 18551 2i6932 t.~120 2.6000 " 5830 226~ 29718 322932 
Jl 1.8.36 B0028100 -.16000 2583'5.1 1855-1 2,5918 69120 216000 5830 2264 2970-1 322918 
15 l1a.31 79982100 -69000 2-11685 ]763-1 259313 69120 216000 5830 226~ 35105 328319 
16 1;8,31 .9913100 -69000 2391~8 li449 256597 69120 216000 5830 226~ 32383 325597 
17 1.3.28 798-14100 -69000 236245 1763-1 253$79 ci9120 2160DO 5830 226, 29665 322879 
18 Ij8,25 79j;5100 -69000 236113 17H3 253859 691 ?[I 2)(,0(10 5830 2264 2%45 322859 
19 178.1.'2 797C6100 -69000 236575 1 i ~ 6 1· ~=.3~~~~ t·91 ~o ::!lGQOu 5£130 2261 29625 322839 
20 1; ~. 13 i9537](:0 -92000 21~13~ 15929 2231::3 /::; I:!(I 2IC(:(JU 5930 2264 ~69 1 1 320128 

,--------.---------------_.-------,---------------------.-- .. -----.-,------- ... _-_._-----------------------------------------------.' ,---------------------------------,---------------------------------,---------------------------------------------------------------, 
:S.10f 11-?J wG2100J :'2~138,7 1;6230 0 2~9uI57: 55L~50 LLI,~20 0 53300 220~O 30~937 321115, : 
:===============::================='======:=====================:==== ==::::=============================:===:====::==::~::=:;:::::::=: 

21 liB. 15 795-15100 -92000 133506 II 568 20eOi~ 
22 1 j 3 • 1 1 ;9.53100 -92000 13i969 14152 ~'02IZ1 
23 1 i a. J; i9361100 -69000 19f,59~ 15003 2115::J7 

•• I i!3. I) 1 i5232100 -·16000 210623 15S~6 :::Zt.:li3 
!!5 !ilLO:! 'i~2 HlIO:J ·16000 2]08J:J 1562;;1 22611), 
26 1; a. r)O ;92COIOO --13P-O,,) 21 (I I ~6 15i7~ 215J,S 
2' 1 j" 7 • j~ r ,91':'63';0 -13300 21ZSGI 15,,3 2::'6,:).1 
~a t ; i. ~G i311::";i"O -13800 215iO'3 1 :.;S:):! 2Jl:~Ul) 

2~ J i i . ;) 1 i!jOl& ,(I(J -C5700 ~OI3~O I 19~...: 210£112 
30 I 7; . 9 1 ,9003000 ·65700 206,).6 153-10 ~Z231t3 
'j] 1 "j 7 83 i2!i:1~:I"j3{.10 -65700 2 C 6 3 5,1 15338 2~223J 

1/8 I i7. 35 ji:!a..;i(iOO 
~==~=~=;=;=;;:;;=~===:======:;=~~ ==;:=~==:;;:::====:::==~===;==;~= 

'3, rvr 21-31 -6i3:'DO 225.03 I1.o3021J 

fOnt 1-31 -)751500 :. e90S:;!)3 50:'902 0 ;~11I.l95 

:::::::=;:.- .::--- .. -:~:==:=:=:=::==::::=========::===::=:====:=:: 
\Ol£:rJl;,\(":E J'\ U:"l.l'jE }1EL~TnG ro D·;\' B£fORE . 

lZla 2[3200 5805 2~5Q 29579 3000il 
~5~ZGI) 5805 2250 26866 294121 
215iO~ 5805 2250 268-12 2805~7 
23TCOO 5~05 ~250 2GB21 2,21i~ 
237603 5805 2250 26912 272161 
237COD 5905 2250 21120 ~59,i5 

~~;GUO 5805 2250 26'8~ 2i213~ 
2"ji~O') ;:;:::l05 22502:)115 275101) 
21a13~1 58U5 2250 29127 235612 
~505GO 5~05 2250 29101 2aY016 
25(ISGJ 5805 2250 29]71 2a,989 

1 ::;.~)l/OO I; 1152)0 o 181%7 i0250 9085~8 91GS995 

BAU.\CE FOR .JlLY 1992 
PREP.;IiED BY 11\ DROlOGY Sl:.CT IO:~ 



I - - - - -
I 

r - - I - -.. , ... .., .. ":"""'-. -_. -
JORDAN VALJ.E'I AiJTHORITY KI:.G TALAL DA!·I 
:~=~==============================:=======z=========================:===============================================================: 
~ RESERVOIR DATA : INFLOW DATA: OUTFLOW OAT", : 

l=================================l=================================!===============================================================: 
:OATB RE'.ELE' RIL\'Or.. CH.\'OL: ZARQA TRIEU. RUN-F'. TDT.-\L :BOT.O.l.. P.HOUSE SPILL-W. S.L.ABtJi. S.J?McJUT. E\".o\POR. TOTAL : 
:=================================:=================================1========================================================;~~;=;;: 

1 111.65 7R8116QO _41800 225315 16180 24J~95 : 250560 5805 2250 26680 285295' 
Z 171.83 78827800 -21900 231685 16312 248058 22i240 5805 2250 34663 269958 
3 171,82 78805900 -43800 225542 15938 241480 250560 5805 2250 26665 285280 
t 177.80 18,62100 -21900 227537 15818 2~3355 230560 5805 2250 26640 265255 
5 111.79 78740200 -87600 229191 15933 245130 40500 254880 5805 2250 29295 332730 
6 177.15 78652600 -87~00 215015 15440 230455 43200 240200 5805 2250 26600 318055 
1 117.71 78565000 -87600 226103 15977 2~2080 ~3200 2~9200 5805 2250 29225 329680 
8 177.67 78117400 -65700 224725 15880 240605 269280 5618 2157 29190 306305 
9 117.64 78411700 -65700 223355 15783 239138 267810 5618 2157 29163 304838 

10 111.61 18346000 -65100 224567 15869 240436 267840 56i8 2157 30461 306136 
:===================~=============:=============================:=== ====================;'===;==;=;;==;;===;~;=;====;=~=;=;~==;=====. 
'S.rOT 1-10 -591300 : 2253042 159190 0 2~12232 126900 2506160 0 57669 22221 288582 3003532: 

';~=;~;~~~~~===;~~~~~~~===:~;~~~=:~=~~;~~~===~~~~~=;~====;==~~~~~~=!===========~~~~~~===;===;=======~~;~===;==~~~~=;~~~~~;==~~~;~~;; 
12 117.55 782l4S00 _87600 213120 ]5795 2289]5 : 2B22~O 5678 2157 264~O 316515: 
}3 177.51 78127000 -43800 219024 15980 235004 2J1920 5678 2157 29049 27B804 : 
14 177.49 78083200 -65700 227733 15832 243565 269i60 5678 2157 3]670 309265 
]5 117.46 78017500 -S8300 212176 15481 ~ 227657 2r6~80 5678 2157 31642 315957 
15 l77.42 77929200 -10B800 197233 14019 211851 286~80 5678 2157 26335 320651 
17 177.37 7;820400 -109500 198779 1~962 213741 286480 5678 2]57 28926 323241 
IS 111.32 17710900 -175200 J99J~1 15005 214352 350210 5678 2157 31507 389552 
J9 177.24 71535700 -175200 195082 1~68~ 209,66 3~8320 5678 2157 28811 384966 
20 171,]6 77360500 -]53300 194699 14654 2093~3 328320 5678 2]57 26488 362643 

:s.rOT ll-20 

21 
22 
23 
24 
25 

d 
28 
29 
30 
31 

: 1/9 

I; i . 09 
I 17.02 
1-;6.95 
1;6. S8 
li6.81 
] j 6 . 11 
176.613 
1 j 6,58 
li6,50 
176. H 
I j 6. J.j 
1';'6.26 

7120,200 
7;053900 
;0900600 
i6717300 
i6:l9·WOD 
76·:1-; D,OO 
i6265500 
j/i09D300 
75915100 
'/5139900 
i 5564/00 
75389500 

-1073100 

-153300 
-153300 
-153300 
-153300 
-153300 
-17520D 
-175200 
-1;5200 
-]75200 
-1,5200 
-175200 

;;~~~~~~~=~~~~~~;;;~z=~;;~~~;~~;;j;~==~;~~==~~;~~~;==~=;===~=~===~~;~~==:==~~~;~=;~~~~~==;~~~;~~~; 

=;~~~~~~==:~~~~~=======:==~;~~;~=:===========;;~~~~=======~==~====~~~~======~~~;==;~~;;;=;;~~;;~=: 
209766 15305 2250il 344520 5678 2137 26ol~ j18371 
209391 15277 224668 J!56lh) 5593 2103 2-16;2 3i1968 
20814~ 15187 223331 315600 5593 21~3 23335 376631 

. 208109 15184 223293 345600 5593 2103 23297 376593 
2027~2 15026 217,68 360720 5593 2103 24552 39296B 
206132 150~O 2211,2 362380 5593 2103 25796 396372 
206088 15036 ~21121 362880 5593 2103 257J8 39632t 
206043 15033 2210;6 362850 55~j 2103 25700 3362i6 
203608 I~B55 218~63 362880 5593 2103 23087 393663 
203567 11853 218120 3G2SB0 5593 2103 23041 393620 

" , . .' . 
:;==~:=:;=;=:;====;;;~==;~=~==~;;=:==;~;==;:;~=;:=~==~=;~====:==;;~=:=====;====:=~========;=;;==;:=;==:====:~===~====:==========;==;: 
:S.TOT 21-31 -]817700 : 226052B 165392 0 2.J25920!_ 0 3S~-l;6(} 0 61693 23211 213926 -1243620: 

;~~~~~=~~~~;=:===:;===:=;~;~~~~~~;;=~~;~;~;=;~~~~~~======~==~~;~~;~=;~=~;~~~~==~;;~~;~~~.==:==~====~~~~~~=====~~~;;=~~~;~;=;~;~;;;~;; 
:=;==;:====::::== .. :==;=:=========:========================;~=======:;==;====;=;=;===;=;==;===;;=;==;;====;===;=;=~=================: 
!-OT£:CII-\'.(;E l.o.J \Ole-'IE RElA'fI!\'G TO V.-s.\' DfFORE , DALA)\CK fOR AL'G. 1992 

PREPAf/ED BY Il\'DROLOGV SE:CTI0S 

: .1 -

. ""',-'/1''''''' 

I -



1 1 ' : ' • i :' ~ . .1 -- '- _J 

oJ32:;=HI~;;,nC~!J,,", ="'==: =======~~~=~~=~===~=~: ~='~=':= ,,===~, ,,~==,~===~===~===~===~"=~ 
RESER\'OIR D.\B I~FLOlI DATA, OUTfLOW DAT~ 

===:========:=:::=:=:=:==========!=================================:==============~==================================~=============: 
).\Tf HE.ELf RE.\'OL CH.\·OL ZARQA TRIBU. R.'I~-r. TOHL :30T.O.L. P.HOL'SE SPILL-\,'. S.L.ABL'T. S,R,ABL:T. E\'"POR. TO'HL 

===~===:==============:==========:====~==:=========================:=================================================='=============: 
I 176.26 75389500 -175200 2094,5 15290 22~765 : 362880 5593 210J 29,89 399965 

2 1,6.18 ;5211300 -175200 210602 1538 I 225986 362880 5593 2103 30610 40.1136 

3 1i6.10 7503910::> -175200 205823 15013 220336 362830 5593 2103 25160 396035 
1 176.02 ; 1£63900 -1f3~OO 207359 15116 222t95 3152880 ~530 207.t :5412 395895 
5 175.9-1 i~69050J -151200 2159HI 15,10 231587 3..j9~2J 55~O ::!Oj~ 25364 382S87 
6 175.o3i -;~539300 -151200 210681 15:'1"i8 2ZGD59 315600 ~530 2011 24056 ;>;7253 
7 1i5.eo j'~33310U -151200 209159 152~5 22~i53 315600 5530 20 i I 2Z750 375953 
3 li5.73 112"36300 -151200 209-120 15297 22,1,11 345600 5530 20 j I 227H 375917 
9 175.66 1~C:351{jO -151200 20910D 152;::' 22';680 315600 553!> ~Oi4 22676 375380 

10 1 i 5.59 -; : ... 93.J 500 -123600 208525 152J2 L".c3757 ]l060!) 5530 "Oil 2515.4 353357 

,=======~====~===============~,=================================;==:============================================================: 
;.,vT 1-10 -1584600 : 2096693 1530n 0 2219.36: 2052920 1451520 0 55i26 ~OS24 253;;86 383,13.36 : 
:;~;;;";;~:;==;;~=;;:;=~;;;;===:~:;:;~====;=::=;::::=::==:::=::=:::~::::::==:==::=::~!::=~:::~~~=:=~~=====:=~======================: 
it lr5.53 7~~O~~OO -129600 207634 15161 222301 319680 5530 ~Oj4 25113 ~52~Ol 
12 1j5.~7 738j5300 -129600 206-\31 1502,) 221511 319680 55J~ 20i~, 2~82a 35:1111 
13 175. 1 1 j~545jOO -12S600 2098~9 15330 225179 j2~9aO 5357 l~Ol 2:~·11 3.~17i9 
],1 175.35 i3-l16t00 -1~63(,O 1-.213~i'3 J55!:1~ 229007 3~:'6;;() 5357 1901 2250:;1 3i5::07 
{~175.23 j'J2t39800 -~8100 19760.1 1·1·125 2t202f1 230-1CO 5:J57 !!;"IOI :t::!iil :::t:OI~J 
15 1 75.26 ;:~221 ;'.10 -151~(lO 2DZSiO 151~~ ~:nllB 3~:;5('.l 5357 1901 22:b0 375,na 
I; 175.19 ;JOiJ5CJ -151~OO 208826 15251 ~~lCSO J~:;600 5357 1901 2~123 Ji5~SO 
18 ];5.12 j2~19S00 -151200 20d~i2 1~03~ ~l1555 3~5~GO 5357 1901 19838 372755 
19 175.05 72703100 -]~l~GO ~O~755 15150 ~210C5 J~56CO 535; 1901 ~23-l7 375205 
~o li~.91 i~51[~DJ -15]~OO ~~6tlO 130~~ 221~es 3~5COO 535, 19U1 1~b3J 3;:6S3 
::=::===:===~==~===========~~===::=============:========:====:====:==:===============~====================:=:=======~===:=====:==:: 
,T(f[ 1 1 - 4.1 'J 

~~==~~~~~~====~~~~~~~;=:~~~~~~~=:==;~~;'~~=:=i~~~~===== =====~;:~~~=:==~~~;;~===:::=~:==:::===:==:::=~;~~======~~~;==~;~;~=:=~~~~~~=: 
:2 li~.c3 i~~3ZS(j') -"!;:::.(:o 19:33-15 l;CC~ 1..!-1~53 ~5~S.~l. 5~ilJ l-!oll 11~3il ~Sil:53 
:'3 1i~.i:: i:,]::~,,j(,(j -liif(J;) :'C:ij'::1 5/:,,0 1.::11 11:.:55 3~,22"J is 51 53 1 I ~o] ;;,03 1 :<J 
::.. IiI-oj 713!2:'00 -ltjiC:C'O JIiJ!1) :'~i:) I':!I] 1~G::-'2 ~!i~::.(.·; 131 9i8 1 1 (1:": ~ :::IJ~I)u6 

::5 lil.:,j ii;;;::,,] -lS!wOI :i]:'G:jl) 5~;:J 1.:-.11 2~C.:;.:l 3,ii8J ,-O(:;::'5'~ 1 5:::. :.'J , 
~zJ:'8~ 

:..6 liL5::! il:;.lj::iL'U -l::..SCOO 3!'!l211l 32;0 1:111 1~G:1J :::11)31 ~O(;6~1.3 t ~ 6G9 ~15:c3 I 
::.i liLlcJ il;:!~ill0 -J~.1G(;'J 3257:':') :'~;:J Pili l.w-l ):32:~.?,:~ Luit;::'~ 1 5 1 ; 6 2:!Li:36 
:.8 l;L~:) Il:(j~JI.,{J -131,-r:iJ ·~I:'(;l.,{J :,::;a 1:'11 lS55::! ~i:":::'jj' 2059~tJ 1 '::US7 :::: : 'J ~j "I 
~9 li1,3~ ,]~l~~~;~ -J91~UO ~C51~J 5:;Q I~I I Il~" 1133~1 :::0"; [; j.:; 1 l~:;G ':i~:;£. 1 
'.0 Ilt.2") i:);~:OJ -1 1 {,ll(l!) :;31It:J 5:.;0 l-lll .~~j~,j l'jiiJ:; 205631 1 ; 1 ~15 :'::":1 ;:i 5 
/1·) 1 i ~ . I I 1 \.1: II: -;<1 J , , , 
~===:=::::=!::==~=::!::=~==:====:=======~~==~~=:=~=====::~~::~::=::=:~~~=:;==:=:===:==:====::===:====:============:~:===:=====:;==; 
.rOT 21-31 -!i)llJ:"!)O :' .::Ol;jil~ Iti::!); (J ~11)~J.J9. ~(~C;(.f/O 1) I) :;L::;01 ],::illl ~.1u311 :{3~t5:!1::l: 

==::::=::;::::==:: :==;.:: :;=:::;:: ::=:::==:=: ======:.;: ;=====::f:====:==:::==;=::==: == =;;=~:;= === = 
:-rE:CUA\C£ i'~ \( 1.1':£ :HL';[J\(i TO p\'l r:::EfClil£ • 

==:============:::==:=:::==::=======::==:=:=======: 
(I I G21l) I ~d3l2 ,07J5~ llL2561d : 

========================:==============:=::=:=::==: 
H~L.\\CE FOH SlP. 19:32 
r'fi:EP.\RED I1Y IiYU!.uLOLY SEC; I .. )S 

..... ."\' 

!l 



- - - - - - - - .. - - - - -.. . ' 
f, 

JOPOt>N \/':>"~" Il.IIThlnOTTY. KTUr. TALAL DAI1 
:~;===============================:======================::::::::::=:=====:==========================:::=:==:=====:==:::=========::: 
: F.ESERVOIR DATA : lI~fLOH DATA OuTFLOW DATA 
:=================================:================================::=========================:================:::===:::======:=:=:= 
:DAIE RE.ELE RE.VDL CH.VOL ZARQA Tf.IBU. RAIN-f. TOTAL :eOT.O.L. P.HOu::'E SPILL-\~. S.L.ABUT. S.R.AaUT. E:VAPOR. TOTAL 
::::==============================:=================================:=========================================::::::::::=:=:==:::::: 
: 1 174.1"l 70802500 -1;4400: 205739 15173 220912 19·HOO 1944CO 5270 1814 19 .. 27 415312 

2174.05 7060e100 -151000 211389 15704 227092 1SA600 1'74~OO 5270 151421<307 378092 
'3 173.'"'9 70457100 -150500 206215 15320 221535 1512GO 194.::00 5270 1814 19350 372035 
4 173.91 ,03CttOO -19~500 1986:::9 14767 213c')6 166300 1,4400 5270 1814 {9322 407106 
5173.82 70113100 -258000 2"23261 J:=,587 239(343 270(,(,0 19~400 5206 1741 :;:S~OI 4978·13 
6 173.70 69555100 -~~2000 ~08479 15492 223971 2SS8CO 1,~~OO' 5Z06 1741 2E.024 ';65'771' 
7 173.::a 6~593100 -254000 218076 IS202 234279 25.?OOO 1944(10 5;'06 1741 31132 4a8279 
a 173.46 69339100 -2580GO 217815 16183 233998 262000 19·1400 5206 1141 26651 ~919;;3 
9 l73."!.4 69G91100 -129000 2161~1 i60sa 232190 l~O$OO lq~·WO 5206 1;·11 190)43 361190 

10 1,3.28 68,52100 -150500 I 2113~5 15703 :,>27033 lS-i800 i94400 5206 1:'41 21391 377538 
~:====::=:::===:::=:=:=:==:==:=====:=:====:=:=::===:=:::::::::::==::::::::::=========:======================:======:::=:=:::::::=:::: 

:S.T(ir 1-1-) -:~.oGO""OO : 2117278 157190 0 2274"'c:..B 20.2:5')'')0 l;'~..:jOOO 0 52315 1770323544'1 42753c.d 
:=::=::=:::::::::=================:============::======::=::=::=====:===::::=====:==:=====:::::=======:::==:::=:=::::=! ;=::=:::::::= 

11 173.21 62801600 -107500 ?15~~3 16C45 231993 110~CO 194~OO 5206 1741 27751 3~9~9a 
12 175.1~ o56~4100 -236500 2172C5 Jol:!.e 233:!:43 2 .. 5.;)0 17..,40) 5206 1741 23J96 .;6-;':343 
13 173.·)5 eo457t.00 -:279500 223964 16613 ,240577 :;SlO0 11-1-100 5206 17.jl 23630 S20077 
14 17'2.92 681761(00 -301('BO 221323 164:'8 237752 31-1(101) 19":;400 51:=:2 1~t:8 2~552 533752 
15 172.75 tl7877100 -301000 2234:0 165~:I :~O':.Il4 3140.)0 19·1400 5132 1~6B 25.315 5410/4 
IS 172 . .:.~ Q./57~lOO -301000 21E.4Sa 16071 23:;:~·:.3 316':'C.) ~9~~00 5132 16t..3 16Jc,9 5333("~3 
17 177 ~n ..... Pl<;H' .. ., _'Jc.:. .... "'r.n lq".,Lr.n 14375 ;:07'-}75 ~:;"':(IJ 19~ .... )J 51~2 l~ea 1;·:175 .;44475 
13 172.:;'-;> 6/')3=(:>00 -17.2000 lS90~5 1~:',~3 :(1363.. J:'l~,;:') 1 94..:jOJ 5132 l~~a 2~23..\ 375634 
19 17-;: 31 c-::8tt.t:uu -~29(,OO ~O"';~5 1=:'2'15 :?:OI:.J 1:',41: ]o::.,:..!o) 5132 :6:'3 1&549 2..:;9160 
:J 172.2:' :..~737!:(lO -':59000 2(10849 153::::' 2'??':'~5 .:-:::c~) 1~"'-l.),J 5132 H:::.8 1c-.:'05 4302(,5 

L1 

0' 
:~ 

27 
.:a 
:7 
3') 
31 

: 1/1 1 

172.1:' 
1 j~. ,:0::' 
171. ;"1 
li1.}~ 

1 71 ~ I 

1,1 . " • 
171..:' J 
1 ; 1 . .: ; 
.171.. ; 
111.:1 
17·) ..... :, 
II J is 

:=:=: :.:::: .::~ 
:S. Ii:. f ':'1-...'-1 

£:.! i;::CJ 
=..-::;:::·:0-:·10) 
t:,:':'2j~(,J 

-:.:'!.3.;70) 
t"::<.·';<':·)Q 
• ='11.,:: 1(·0 

t."5~: ~('J 

~~S"'i3-·:,) 

,:J~';;::;CoJ 

oS 'f.,,31 ~,::;.) 
Q~2~UI),) 

.... ;,0;, ~~ ::0) 

-~7?SO.J 

-276:;:']0 
-:a,~Clo 

- :6';2(10 
-;: 5;; 6.)0 
-:;:St.>cuO 
-27~:O,J 

-:::==:'':'1 
-:14iJC,J 
-2:: ,=~,.)) 
-:::'=.2(.1·) 

:·)3': =·5 
: (,C..';77 

2,JOS=3 
:!'i5119 
~:3::" 1 
2i;';':.~ 

:li)~"'.:.? 

1 ; s::::.: 2 

:''::~e15 
:(:~29-l 

I ='0-:"'~ 
15::02 
1..!.377 
1~;S5 

1:.'i:;..:j 
1,0. .!>.: ~ 
1": :::.:.5 
1 ~5::·l 

:: 1 S~:.;' 
2::: }.); s 
24:': ; ~ 

2~o':'_'~ 

:::e: I I" 

: )';- - :. 

':'2:':.~ ;. 
2':1::~ 

:. :.:.:.: . J 
.. ..: ... - .. ' 
: =,).:-.: ) 
: : .,..; : :. 
.: t: ':' .. ::'J 

.. ; :.::.) 

1 :", 1:.', 
I": l:u 

-1 ~ ~ :':,.J 
~~·).:O,) 

5 1~.2 
5132 
5132 
5! :::,2 
: .. J 11 
~.ull 

'! )11 

:.') 1 1 
~ ..... 11 
:.: ~J 11 
~·011 

l,-~a Ir:} ::.S 
! ~=,3 :':'700 
1:~G 2(:.-:'0 
1 ':-':.B 1 S:'-75 

is.~4 

1'::'4 
1:::..:'1 

I;'~" 
1::,(.4 

15':'4 

II :.1 7 

1:(":= .. 
:t: :'-~::' 

~;~1£4 

S(l2';(',) 

~(I::::::~ 1 
':;':'3.1 ::2 
!;>G4~ 7 J 
":~]9-:e 

~ lu': l,j 
4~745·':j 

-17'311:5 

.;.~:;~;::::;==;=::=.:::.::.:.;::;;~=:_:;:::;~:~:::::;;:::.::::";!:::K:·::.=:';:::::=;;:==:=:':;;::=:';::::::::':~::::.:::=_:.: 

~:;;.';.:...:'r.:: .. J: ~3('{.·1;'; 17]0;'3 oj :'ll.-:..!.!?: 1.=1..; .... ·.) :.:.11~,j ::.:'.~!c·;5 5St,(l7 l:tl11')i513 S!:..262:2: 
; :.::;:;=:;:;;~=;:- ~;:;;:::::::: :=:::::= ;=::::.:::::=:::::::::-::::: ::::::::::::::::::::: ::::;: .. :=::::: :::::::::: ::::::::::::;::=====:===::::::::: ::::::: :::::::::::: 
:lOT~L 1-!1 -7213~00 : ~5=~5~) ~~~~~~ a '02:0;5: ~~~7G~~ :~7~1~.J ~~4~~S5 15S·1~1 ~2:1b 6~Sb~a }4220225 

:~~;~~~~:~~~:~~::~~~~~::~~~~~~~=~~:~~~:~~;;~~==:::=::::::=.::::=:::::::::::.:.::::::::::::::::=:::::::::~~~~~~~:;~~:~~~~:;~~~::::::::;:=::::: 
pr'EPA[:'(:) E.Y H\r.:~:LV.( U.CT IOn 

, ..... 



.: '! - - ~] L. __ J t- .• .:..:...J , __ ..cJ L_ .... :J - - - - - - - - -- - - -- - -- - -
JORD.4H VA!.1.EY AUTIIORITY KING TALAL OM! , 
!~==~~=~~=~=======================I=================== ==============:=============================================================== 
: RESERVO] R DATA INFLOW DATA OUTFLOIl D-\TA 
!================================= =================================:=============================================================== 
:DATE RE.EI.E HE.VOL CII.VOL ZARQA TlllBU. RAIN-F. TOTAL :B01'.O.L. ['.HOUSE SPILL-II. S.L.ABUT. S.R.ABUT. EVAPOR. TOTAL 

:~==~============================= =================================~=============================================================== 
1 110,18 63589300 -256800 234363 17360 251723 475200 5011 1564 26748 508523 

2 110,66 63332500 -256800 231296 17355 251651 475200 5011 156~ 26676 508451 

3 170,54 63075700 -278200 216369 16027 232396 475200 50]1 1564 28821 510596 

4 170,41 62797500 -278200 216290 16022 232312 475200 5011 1564 28737 510512 
5 110,28 62519300 -278200 203B99 15104 219003 475200 5011 156l 15~28 497203 , 
6 170.15 62241100 -278200 205860 15249 221109 .t75200 l864 1521 11724 499309 
7 170,02 61962900 -277200 202529 15002 217531 -175200 4864 1521 13146 49-1731 

,. , 
8 169.89 61685700 -:l'76900 , 202760 15019 217779 475200 4864 1521 13094 '494679 , 
9 169,76 61408800 -276900 : 206756 15315 222011 475200 4864 1521 17386, 498971 

10 169.63 61131900 -276'900 , 204673 15161 219834 475200 4864 1521 15149 496734 , 
_________________________________ 1 _________________________________ 
---------------------------------,--------------------------------- ====================================================== =========~ 
S,TOT 1-10 -2734300 : 2127795 157614 o 2285409 o o 4752000 49375 15425 202909 5019709 : 

11 169.50 60855000 -298200 A 184782 13688 198470 
12 169.36 60556800 -255600 I 220218 16312 236530 

______________________________________________________ ---------1 
--------------------~;~i~~------;~~~------i;ii~-i;~~;---i~~~;~-i 

475200 4830 1374' 10726 492130 '~l 

=================================:================================= 

13 169.24 60301200 -29B20o 180516 13372 19388B 475200 4830 1374 10684 492088 
14 169.10 60003000 -298200 180471 13368 193839 475200 4830 1374 10635 492039 
15 168.96 5970-1800 -298200 182399 1351 1 195910 475200 4830 1374 12706 494110 
16 163.B2 59406600 -276900 202183 14976 217159 475200 4830 1374 12655 494059 
17 168,69 59129100 -255600 202';02 15015 211717 448200 4830 137~ 18913 ~73317 

18 168.51 53314100 -255600 185609 137-19 199358 432000 4830 1374 16754 454958 
19 168.45 5861B500 -298200 186114 13786 199900 223200 172800 79200 4830 1374 16696 498100 
20 168,31 58320300 -298200 181116 13638 197751 267340 20.360 4830 1374 14550 ·195954 

================================= ================================= =============================================================== 
S.Tor 11-20 -2932900 1909110 1·11,115 o 2050525 491040 3B0160 3810600 48334 13887 139404 ~883425 

================================= ================================= =============================================================== 
21 168,17 58022100 -298200 1697i4 13695 15112 198581 276480 207360 lI61 1348 6832 ~96781 
22 16B,03 5,7723900 42600 495044 36700 412 532156 26;840 207360 4161 13~8 82H 439556 
23 168.05 5//66500 191700 562073 46983 72205 681261 267840 207360 -1761 1348 8252 l89561 
24 168,14 5/953200 979800 1339766 127597 1467363 267840 207360 4761 13~ 8 6254 487563 
25 168.60 5B938000 0 455921 33772 489693 267840 207360 4/61 1348 8384 489693 
26 168.60 58938000 -12.800 336908 24985 361893 267810 207360 ·1; 61 134B 8384 189693 
27 168,54 58810200 -213000 

" 
230669 52287 282956 267840 207360 1 j 6 1 1348 14647 195956 

28 168.41 5B597200 -255600 , 18385i 481 I 1 231968 267840 207360 47 61 1348 6259 487568 , 
29 158.32 58311600 -23~300 206,85 16162 253217 261840 207360 -1 'i 6 1 13~8 6238 487517 
30 168,21 58107300 -255600 18;847 46152 233999 267810 207360 4761 1318 8290 189599 

1/12 168.03 5iB51,00 
, 

~~===============================:==================== =============:=============================================================== 
S,Tor 21-31 -170400 : 41686~4 4,674~ 87729 4733117: 2687040 2073600 O· 47610 13480 81787 4903517, 

,=============f===================:=================================:===============================================================: 
:TOTAL 1-31 -5137600 : 8205519 775773 87729 9069051: 3178080 2453760 8562600 145319 42792 424100 14806651 : 
:=================================:=================================:===============================================================: 
);OTE:CHA);"E I:-l \·OI.G~IE REI..HI);G fO DAY BEFORE, DALASCE FOR 'OV. 1992 

PREP,\RED BY HYDROLOGY SECT! 0'1 

-,- ~ • .. > •• '. " •• ~. • " 



- - - - -
JOHn.:;.~ v.:'I.I.EY -\UTIIORITY 

I - - - - --
I\rNG Tr\I .. \L OM1 

C .... J '. __ ..J l .. - - - ...J - -
OUTFLOW 

'_ '_ ',I - -
DATA ::::::: ~~~~~~:)~ ~:; ~~~~:=;:;::;:;;: ::~==:;= === i ;::;:; ====== ~ ~~~~~:; ===::~~.;~ =~:::: ===;;:; 

;~~~~=~~~~~~====~~~~~~====~~~~~~==:==~;~~~===i~~~~:=~~i~:;:==~~~~~== 
===============================================================: 
BOT.O.L. P.BOLiSE SPILL-h', S.L .. ~BUT. S.R.ABUT. E\'APOR. TOTAL : 

:================================='================================= ===============================================================: 
1 168.09 57851700 -23~10Q 235929 17476 Z53~05 
2 167.98 57617600 P27600 558396 ~~278 12353 613027 
3 16B.O~ 57745200 -213000 253645 187B9 212434 
4 167.9~ 57532200 -211400 249695 18908 5556 274159 
5 167.81 57320800 -233200 234547 17374 251921 

167.73 570B7500 -233200 234207 173~9 251556 
167.62 56854400 -84BOO lB5835 11326 7566 207727 

8 167.58 56769600 -63600 213709 15830 229539 
9 167.55 56706000 0 2i8625 2·,639 29926~ 

10 167.55 56706000 106000 377315 27949 405264 

267840 
267840 
26.840 
26i840 
26;840 
261810 

77760 
77 i60 
ji i60 
);';60 

207360 
207360 
207360 
207360 
207360 
207360 
207360 
207360 
207360 
207360 

4761 
-ti61 
4761 
-li61 
45B5 
~685 
4685 
4685 
4685 
-t685 

1348 
1348 
131B 
13~8 
1291 
1291 
1291 
1291 
1291 
1291 

6196 
~118 
4125 
~250 
3945 
3580 
1431 
2043 
8168 
B16B 

487505 
~85-127 
485~3~ 
485559 
~85'l21 
184.756 
292527 
293139 
299264 
299261 

=================================:=============================================================== 
:S.TOT 1-10 -1039700 2821904 2]0911 25475 3058296 ~.\1916080 2073600 0 47}54 13138 46024 4097996 

================================='==================== =============================~=~~==:===~~~~ ,--------------------------------­,---------------------------------
11 167.60 56812000 106000 379113 28087 -107260 7i760 207360 4650 1270 10220 301260 
12 167.65 56918000 106000 365566 27382 ~092 39'0~O 7i~60 207360 4650 1270 0 2910~O 
13 167 .• 0 57024000 ~2~OO ~81889 36151 61~1 524184 ~6i480 207360 ~650 1270 1024 481184 
l-t 167.72 570&6100 t2tOO 174917 36105 12~98 523520 26i8~O 207360 ~650 1270 0 ~81120 
IS 161.1. 57108800 8.9.00 1382113 108804 66083 1571650 62;300 95040 .650 1270 0 728260 
16 158.11 51958200 298200 1451675 109122 29578 1590915 1285100 4650 1270 1655 1292775 
11 168.28 58256100 809400 1605S0~ 120119 1661. 11.2597 925200 1650 1270 2077 93319; 
18 168.66 59065800 298200 519722 38498 558220 252000 4650 1270 2100 260020 
19 168.80 5936~OOO 191.00 457836 33911 ~91750 291600 4650 1270 2530 ,300050 
20 168.89 59555700 1i0400 i 3310iO 204524 355594: 21060 1197130 4650 1270 8454 IB519' 

:~==================:=============:====:=====~====:=== ===========:==:=====:::=::=====:====:=:=============:: =:=======:====~:======== 
n '1-20 2914100 : 7450~25 563366 155009 8168800: 409~200 10704210 o 46500 12700 28060 5251700 

:=-====:=========:=======:::=::==='===::====:====:====::==::=::=====!==:=:::==:=:==::=============:===========:======:=:============ 
21 '68.97 59;26100 310BOO 326i46 24203 350949 4645 1268 4236 101·19 
22 16 g. 13 60065900 - ~ 2600 305590 2279~ 2129 330513 2C2CSO 159120 -1615 1268 0 373113 
23 169.11 G002~300 -168600 0425885 33596 2~660 ~!:I71n 723060 2216·10 1645 1268 212B 9557~1 
24 1 tiB. E~ 59555iOO 191 j 00 936198 73302 338l 1062881 63~360 221610 -1615 l268 1·268 871181 
25 1GB.98 59747100 85200 120189 I 31524 50BS t5i09<3 1~G~60 22H 10 1615 1263 5085 37189d 
26 169.02 59832600 191700 390iSS 29432 65i6 -126766 :i2 10 224610 46-15 1268 1273 235066 
27 169.11 60024300 170400 378253 2B019 106272 224610 -11315 12GB 5319 235872 
2B '69.19 6019.1.700 1.19100 3574-13 26.1. 77 383920 22-1610 -lS·B 1268 4261 23~820 

29 169.26 60343800 127800 335616 25083 363699 2~1GI0 4645 1268 5346 235(199 
30 169.32 60471600 63900 278933 20·662 299595 22·1610 .6~5 1258 5142 235695 
3' 169.35 60535500 B5200 299168 22161 32132n 22~610 1615 1268 5576 236129 

: 111 169. 3~ Gfl620700 

:S.TOT 21·31 891600 ~508019 337253 ~4831 4890163 1710000 2180880 o 51095 13948 39640 3995563 

: TOTA I. '·3 1 2iG9000 1~780~09 1111535 225315 16117259 ,;21280 53~a720 o lH749 39786 113721 133-18259 
:=~~=~=~:~~~~========~~:;~=;;~==== ;===:========;;=====~~~;=~;====== =======:==~~======:===:=======~=;============::======: =====:=== 
"lTE:CI!<',GE I~ IOl.LtIE REI.ATI~G TO DAY BEFOIlE • BALASCE FOR DEC. 1992 

, , 

,._, -



.. 'I!!!!I .. - f - I ., I -' J ,r .. '.·1' ' "J t:.~:"J ._~ __ c. __ ~.-__ 

JORDAN VALLEY AUTHORITY KING fALAL OAf1 
~==~=====:========================:=======::=====================?==:==============================~================================: 
I RESERVOIR DATA : INFLOI>J DATA: OUTfLOW DATA ! 
l=================================:=================================;===============================================================! 
:DATE RE.ELE RE.VDL CH.VOL: ZARQA TRIBU. RAIN-F. TOTAL :aOT.O.L. P.HOUSE SPI'-L-l~. S.L.ABUT. S.R.ABUT. EVAPOR. TOTAL I 

~==============:==================:=================================:===============================================================: 
: 1 169.39 60620700 106700: 324016 24001 3.:;6017 : 224640 4662 1278 10737 241317: 
: 2 169. H 60727<00 85000 300825 22283 3231c;a 224640 4662 1278 7528 238108 
: 3 169.48 60812400 85200 297009 22,)01 319010 224640 4662 1278 3230 233810 

4 169.52 60897600 106500 321864 23842 345706 224640 4662 1278 8626 239206 
5 169.57 61004100 213000 303387 22473 325860 98260 4662 1278 8640 112860 
6 169.67 61217100 298200 289168 21473 310641 4662 1278 6501 12441 
7 169.S1 61515300 276900 265286 19731 1088 286105 4662 1278 3265 9205 
8 169.94 61792200 12790.:1 477936 36::97 12022 526305 337.)00 4662 1278 5465 39B405 
9 170.00 61920100 856000 1171463 89646 38763 1299872 432000 4675 1284 5913 443872 

i 170.40 62776100 1476600 2164454 162785 33150 2~603e9: 371209 4675 1284 66~0 883789 
t===========~~=======~~::~:===:=== ============::=================:=:==============================:=========~=====~================: 
'S. TOT 1-10 3632000 5915458 44q532 85023 64 .. 5013 : 1690200 996840 0 46646 12792 66535 2813013 : 
~~===========:==============:==== =====;=====:===:=:=========~=====:=======~====:=:~===============================================: 

11 171.09 64252700 749000 15215-43 112707 16342:;0: 97460(: 4675 1284 .:;491 885250: 
12 171.44 65001700 406600 622948 46144 669092 252000 ,I.') 4675 1284 4533 262492: 
13 171.63 65408:300 321000 507634 37603 545237 210000 4675 1284 2278 224237: 
14 171.78 e5729300 171200 370303 27·130 397733 21eOOO 4675 1284 4574 226533: 
15 171.68 65900500 171200 374578 277,7 402325 216000 4675 1284 9166 231125 
16 171.94 66071700 214400 412679 30569 443248 216000 467S 1284 6889 22a848 
17 172.04 66286100 172000 375391 27E07 <03193 2160(.0 ~693 1295 9210 231198 
18 172.12 66458100 172000 373261 27c-i9 400910 2"160(·0 4693 1295 6922 228910: 
19 172.::13 66630100 129000 341350 25.322 ::67172 :16000 4693 1295 16184 238172: 
zo 172.:Z6 t67:''7100 107500: 31"7700 23632 343302 : 216000 4693 12<75 13394 235582: 

::. == ==;;:;; =.::;;:. ==::::.::;::;= ::: =:==:; ;:.::;: = =;::=::; :=;;:. = ;;:::.:; =:;; == === =;;;;:=:.: =:::;;;;;;;;:= =;;:: =;;;;,:: ==;; = :.;;= = :.==: = ===;;= ;;==;;= =::== ===:=====;;=: =::.:====== =:: 
;5.TOT ll-:ZO I 2613900 : 5219387 386f60 0 56CS5~7 : 1126600 17~SOOO 0 46822 12684 781~1 2992!47: 
!==;;;;=.::;;=.::::.=:.:.:.;===:.=::.=;;:;;;;:;;;=:;==:=:==:==;;;;=====:=:;;==:.===.::========::.::.;;==;;:;;.::====:=:::===:.;;==::;:.==:=:;:==:;========::;;=::=====.::=======;;;;: 
: 21 172.31 ::e..56b600 129000: 335416 24 E·:; 6 3'=:0:262 L1~( ... 'j'J 4693 1295 9274 231:Z62 

?? 172.37 669'75600 12~OOO 331106 245.:6 35S;S32 21::.000 4693 1295 ~644 226632 
172.43 67124600 193500 325606' 241':4 349~40 14:'8L)0 4693 1295 4&52 156440 

24 172.52 67316100 193500 310794 23022 3335:16 IZ'"::tOQ 4722 133t) 4664 140316 
::s 172.61 ;::7511600 193500 '308628 2::8~1 331.;69 IZ:;:-.. OO ·022 13:;0 2537 1379d9 
26172.70 67705]00 215000 333011 24667 55767.3 12S'bOO 4722 1330 7026 142678 
27 172.60 t.7920100 2)5000 330841 2451)7J 3S.S3~8 U:';t·t)O 4722 1330 ~696 1403-18 
La 172.'70 ",5135"100 172000 31.:j474 23294 3377b3 150300 .~712 1330 9416 165768 
~9 172.98 f..8.307100 215000 336352 24915 3::'12'67 l~S-t.OO 4722 1330 10615 146.267 
3.0 173.(·3 b3522100 172000 292459 21664 ~l,n2.3 12,1200 4745 13:'4 1182·1 1·1212') 
31 173.10 t.86So1100 258000 3 ... 0187 27i46 3(J.:.51 S)l]~6~ l':'·::.Ov ·1145 135·' 4~65 13';864 

1/2 ~d952100 

5.TOI 21~31 ::085500 : 3559074 2t..588:2 :::;0331 ~.65'52E17: .) 162"i?OO 0 51901 14573 73413 1769787 
:======;;;;;;===:.::=;;:::=:=:.;;=======:=====;;========:=:==:::===:::.;;;:.;;:=::;;;:=::.::=;;=::==::::;;:.;:=:.;::====:;;==;;=;:.:.:;;:.;;;==:;::.;=:::;::=:::=:;=;;:: 
TOTAL 1-31 8331400 : 14694419 1097074 115354 15~Oc,847 : 2d17000 ·1':"54740 0 145369 402·19 218089 757S4-i7 
= :; = :: :: :: = ;; ;; ;; : ..; = = ; ;; = = ::: ;; ;; = = = = = ;: = :; = = :; = : ;; = :: ;; = :: = = = ;; ;; = ;; = :; ;; = :: .:: ;; :; = = = = ::1:: = :';; ;; ;; :: : = ;;';; ;; ;; '; ;; ;; :: ;; :f = ;; =';; :: ;; = = ;; : :: ;; .: :: :: :: = = :: :: : :: = :: :: ;; = :: :: ;; ;; = = = .:: :. = = :: :: = ;: = = = :: ;; = = :: ;; :: 
ImlE:ChAUGE HI VDLt)JlE RELATHUi TO DAY BEFORE. 8ALAr"CE FOR JAI·L 1993 

PREPARED 8Y fiYDr.OLOGY SECT ION 

, . 



- - - - - - -$, ,': 

f. - -'" .. ,' .. 
',-... "to 

I -, . 
• '.:" .0; 

I - -~'. .'.: .. .- .. /. 
,"'t i'·'t.;'!;" .... '" " ......... 
" 

r - .• 1 '- . - I '" J ,. I ' L_ -'. '''''''''-- -
JORDAI~ VALLEY AUTHORITY KING TALAL DAM 

:=================================:=================================:===============================================================: 
: RESERVOIR DATA : INFLOW DATA: OUTFLOW DATA ~ 
:=================================:=================================1==============================================================:' 
:DATE RE.ELE RE.VOL CH.VOL: ZARQA TRIBU. RAIN-F. TOTAL :ear.D.L. P.HOUSE SPILL-W. S.L.ABUT. S.R.ABUT. EVAPOR. TOTAL 
:=================================1=================================:=======;;;;;;;;;;;;;~~=============:==============:=======:==== 

1 173.26 68952100 666500: 724469 187:'83 427824 1339875: 463576 203700 4745 1354 0 673375 
2 173.59 69616600 602000 I 822129 135980 13175 971284 166365 172800 4933 1560 3626 369284 
3 173.87 70220600 538700: 581844 96800 12785 691429 7950 135150 4933 1560 3136 152729 
4 174.12 70759300· 345600: 418431 68117 486547 129600 ~933 1560 4854 140947 
5 174.28 71104900 345600: 418447 68119 486567 129600 4933 1560 4874 140967 
6 174.44 71450500 302400 :381312 62074 443386 129600 4933 1560 4893 140986 
7 174.58 71752900 280800 362750 59052 421803 129600 4933 1560 4910 141003 
8 174.71 72033700 302400 381340 62079 443418 129600 4933 1560 4925 141018 
9 174.85 72336100 518400 550163 91975 14826 656964 129600 4933 1560 2471 138564 

10 175.09 72854500 367200 425127 70461 7705 503293 129600 4933 1560 0 136093 
• 
• • 

::;~:::======~;::::==:============:=================================:========================:===:=========~===:=:=:==:===:;=::=::==l 
:S.TOT 1-10 4269600 : 5066012 902239476314 6444565: 657891 1418850 0 49142 15394 33P8S 2174965 : 
:==============:::::==============:=================================:======::::=:::::===::===::=::====:==:::::::::::=::=====:=:==:==: 
: 11 175.26 73«1700 561600: 595897 97819 4991 698709 129600 50B1 1678 749 E7W8: 

12 175.52 73783300 367200~ 432468 71342 5776 509586 129600 5081 1678 6027 142386 f.i 
13 175.69 74150500 280800 357799 59108 5295 422202 129600 50B1 1678 5043 141402 
14 175.a2 74431300 324000 402181 65513 253 467947 129600 5091 1678 7569 143947 
15 175.97 74755300 240000 330220 53757 363977 129600 50Bl 1678 7618 143977 
16 176.06 74995300 219000 278118 45275 323393 79200 10800 5081 1678 7634 104393 
17 176.1B 75214300 262800 317093 51620 368713 86400 5081 1678 12754 105·))3 
18 176.30 75~77100 262800 313624 51088 36~912 86400 50Bl 167B 8953 102112 
lq 176 . .d2 75739900 262800 313037 50960 363997 8::'400 5352 1749 7696 101197 
20 176.54 76002700 262aoo 313071 50965 364036 86400 5352 1749 7735 101236 

5, TOT 11-2D 

21 176,66 76:65500 262800 314'163 51146 365330 86400 5352 1749 :-(t29 102530 
22 176.78 76528300 153300 278085 45270 323355 153900 5352 1749 9054 170055 
23 176 85 76681600 175200 31:2072 50802 302874 85660 60940 5.352 1749 7773 187674 
24 176.93 76656800 175200 316549 51531 3.o8G6iJ 93024 79776 5.352 1749 12979 19L8i30 
25 177.01 7/032000 175200 3}6570 51535 3c.BI0S 100800 7:::000 5352 1749 13004 192905 
26 177.1)9- 7i':07':OO 197100 ::::i6603 45029 3216;!'7 7!.600 30~OO 5352 1749 130.?-6 1 ~453 7 
27 177.1t3 77404300 240900 308.7 S4 50262 3S?016 10350Q 5·H3 1330 7843 118116 
28 177.29 77645200 197100 33za97 54J92 3.87(.059 159510 lOS90 5443 J330 13116 169";0&9 

1/3 177.3.EJ 77842300 0 .) 0 
0 0 0 0 
0 0 0 0 

· ~::=:::::=:=::=~::=:=:==::::=;::: 

S.TOI21-31 1576800 :;=~~;~~==;~~;~~======~==;~~~~~~=;=:~~~;~~~==;;;;~~:::=~~==~=:==:~;~~~:==~=~;~~~=:~~~;~=:~;;~~~~:i 

: TOTAL 1-31 8890200 
:::::::::::::::::=:=======:======= 
r~OlE :CHi;NGE IN VOLUME RELATING TO 

=~====:=========;:========:=:;===:=:=:::=::====:=;=::::===:==::::==::::====::=:::=::::=:::::::===: 
11175439 1899453 492629 13$67521 : 1939485 2357556 0 143492 45470 191318 4677321 I 

= ==:= =-= =-;: = -: ====-:====::::!: = -!==::: = ::':::':=== :='== 1=:::: = =====:::: =::: = :=:::=: ===:::: = = ======::: ==: =::.::: 
DAY BEFORE' . BALANCE FOR FEB. 1993 

PREPARED 8Y HYDROLOGY SECTlGI~ 
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) 

... ,~. I.' .. .I .1 ,~ . - - - - - - - - - - - - - - - - -l _ :~ ',' " .. ' 

JORDAN VALLEY AUTHORITY KING TALAL DAM 
::;::::::=:::::::::::::===:==:====i====:=========~:=================:==========::=======:====::=====================================: 
, RESERVOIR DATA : INfLOW DATA: OUTFLOW DATA l 
:=::==============================:=================================:===============================================================: 
:DATE RE.ELE RE.vOL CH.VDL: ZARQA TRIBU. RAIN-F. TOTAL :6DT.D.L. P.HOUSE SPILL-W. S.L.ABUT. S.R.A8UT. EVAPOR. TOTAL j 

':::::============================j=================================:===============================================================: 

, , , 

1 178.01 79223100 -198200 2~a328 48565 346893 518400 5740 2169 18764 545093 
2 177.92 79024900 -153300 300545 48926 349471 476800 5740 2189 16042 502771 
3 117.85 78871600 -109500 29J936 48501 346437 432000 5740 2189 16006 455957 
4 177.80 78762100 -21900 301238 49039 350277 345600 5740 2189 18648 372177 
5 177.79 78740200 -43800 31 i26\ 51647 368908 388800 5740 2189 .15979 412708: 
6 177.77 78696<1000 -43800 311253 51646 368899 388800 5740 2189 15970 412699.: 
7 177.75 76652600 -67600 26>705 43905 313610 379800 5983 2127 13300 401210: 
8 177.71 78565000 -87600 271976 4'275 316251 379800 5983 2127 15941 403851: 
9 177.67 78477400 -153300 26 .. 219 43012 307232 436500 5983 2127 15922 460532 

10 177.60 78324100 -87600 2'::8542 37204 265746 326700 5983 2127 18536 353346 
::==:~::::===:====================:=================================;===================================,============================ 
:S. TOT 1-10 -986600 : 2£;67"-"02 460721 0 3333723: 0 4075200 0 56372 21642 165109 4320323 
'=~==~=;~;;;;=;;=;~;=;;;;=========:===;====;=;=====:================:============:=======~~========================================= 

11 177.56 ,8236500 -109500 259224 42199 301424 384300 (. 5983 2127 18514 410924 
12 177.51 78127000 -109500 253528 42086 300614 :seaBOO 5963 2127 13204 410114 
13 17i!;46 75017500 -219000 243180 39587 282768 475200 5983 I.) 2127 18458 501769 
14 177,36 77798500 -219000 220625 35916 2565AQ 446400 5983 2127 21030 475540 
15 177.26 77579500 -153300 2~b267 .:10090 256357 410400 6226 2065 20960 .:139657 
16177.19 77426200 -219000 -:22159 45933 328092 3·'2UO 475200 6226 206529401 547092 
17 177.09 77207200 -153300 2;6237 48225 344461 79200 381600 6226 2065 28670 497761 
18 177.02 77053900 -175200 466125 46579 332704 14400 464400 6226 2065 20813 507904 
1~ 176,94 76878700 -109500 2£bOOO 46559 332559 410400 6226 2065 23368 44~059 

:< 20 176.89 76769200 -175200 ~e1107 45924 3Z6032 211~CJ 450.';50 6226 2065 23341 503232 
;==:=:==:::=:===================== ==:::::::===::=:::::::::::::::::: =:==:::==:::::::=:==:;=:==;~====:==:~:;=:=:::=:==::~::=:=======: 
:5.101 11-20 -1642500 
.--------------_._-----------_.---1---------------------------------

21 11"6,01 7659~OOO -153~00 

22 176.74 76440700· -153300 
23 176,67 762B7400 -175200 
:4 176.59 76112200 -175200 
25 176.51 75937000 -109500 
:6 170.46 75827500 -131401) 
27 176.40 75696100 -65700 
<13 116.37 15630400 ·153300 
2"> 176.30 75477100 -65700 
30 176.27 75411400 -153300 
1/5 176.20 7525B100 

S.TOT 21-31 -1335-;'00 

26e, .. 453 433097 o 3CJ93550 
::===~=::;====::=:::::::::=:=::~: 

273740 44562 31a302 
,62001 42651 ':;04053 
235162 38282 273445 
249504 ~Oo17 290121 
2515/9 40955 292534 
27,,:100 44;:95 3103';6 
335375 54923 1538 3c;.234 1 
264270 43021 307291 
265273 43194 3(134.5 7 
256',..34 .:12152 301056 

1558 ~10';t>25 

145750 42"87150 o 61:59 205~a 217764 47~b050; 

::====:::::~::::;=:==::=::===:===:===:==:====:===::==:======:==; 

442a)0 6075 2018 20709 471~02 

426C..UO C>U/S 
42J200 6075 
43~2(IO ~O75 

38B800 6075 
432000 0075 
43",000 6075 
432000 0075 
3456(10 6075 
<1264Ij.) D075 

:ula 23260 4S7S53 
2018 
2018 
2018 
2018 
:;;:013 
2018 
:?018 
2018 

19352 
16028 

5141 
7703 

179413 

204"8 
20464 
17893 

4~B64S 

4cS321 
40~034 

447796 
459041 
4<;.0591 
37-1157 
454386 

=;==:=:=~;;=::::====:;:;=;=:=:=====:=;====:===::;:==;=======:==; 

o 41SSt,(Ju I) e:.0750 2u180 170995 -1440525; 

1 ~~~ ~~: ~: ~ ~ =;; = =;; = = =;; = =;: ;~~~~~~;; = ~~ ;~~~~ = ~ ;;~~~~;: = ~ ~~~ =; ~~; ~ ~~~; :: !;;,~;~ __ :. :.1 ~~~_ '_~/~~ __ ~ =00000 -__ 0 __ ::: ~:::: !;~;!~::: _:: ;2_: ~~o_oo= ~ __ ~~:-:~o· 80' .,. _'_1~_:4_= :07;~_ ~a_:: .: 
:===========::=========:========== ===========:=============1==1==:: _______ __ _ __ -_::========::;;==-==-== -:=_ - =_=_= 
(iOTE:CHAI'jGE IN VOLUME RELATING 10 DAY 6EFORE . BALANCE FOR APR.1993 

PREPAREll BY HYDROLOGY SECTlOu 

.J -



- " " ~ - - - -- , , - - - - - - - - - - - - - -. . " . , I. j ~ V'· ,,(~ 

JORDAN VP,LLEY AUTHORITY KING TALAL DAM 
':::::~;===:;====;=;=:=;=:==:====::=:=====================:====:====:=========================~~==================================== 
~ RESERYOIR DATA : IHFLOW DATA: OUTFLOl-.l DATA 
:===========~=====================:=========:=:=====================:=================:============================================= 
:DATE RE.ElE RE.VDL CH.VDL: ZARQA TRIeU. RAH~-F. TOTAL :eOT.O.L. P.HOUSE SPILL;-W. S.L.ABUT. S.R.ABUT. EVAPOR. TOTAL 
l===~======:%::=======;=:;==;::=;=l==;;;;=;;~;~=;==-;=;;;;;;;=;;;;;;1=;;;==:=;;;;:=:;;;===;=;;;;:::=;:===;;;=:=:;=;:;:;;:::::::::;:~ 

1 176.20 752>8100 -131400 i 271296 44165 315461 • 415800 6075 2018 22968 446861 
2 176.14 iS1267QO -153300 273202 j4475 317677 437400 6075 2018 25484 470977 
3 176.07 74973400 -153300 277810 45225 323035 442800 6075 2018 25442 476335 
4 176.00 749Z0100 -129600 270292 44001 314293 410400 6075 ~018 25400 ~43S93 
50 175.94 74690500 11641300 437349 73262 12691 523302 442800 6075 2018 7609 458502 
6 175.97 74755300 -129600 220275 35659 256134 362700 5840 1965 15229 365734 
7 175.91 74625700 -172800 235595 38353 273947 421200 sa40 1965 17742 446747 
S 175.83 74452900 -172800 264152 43001 307153 4~c850 5840 1965 25298 479953 
9 175.75 74280100 -194400 241191 39264 280455 4~6e50 5840 1965 20200 474855 

I 10 175.66 74055700 -172800 25,5396 41576 296973 4<:6850 5840 1965 15118 469773 
:==::===;=;;~;===;=~==;===;;=;===='==;;;==;===;;;;;;;;;======;;;==== ~====;========;==;=======;;========;=====;====;======;=========; 
:S.Tor 1-10 -1i~5200 
I ____ ~----------------------------
,----~----------------------------

11 175.58 73912900 -280800 
12 175.45 73632100 -194400 
13 175.36 73437700 -106.000 
14 175.31 73329700 -129600 
15 1 7S. 25 73200100 -129600 
16 1;5.19 ]3070500 -129600 
17 175.13 729~0900 -}2';600 
IS 175.07 72811300 -129600 
19 175.01 726B1700 -129600 
20 174.95 7255~100 -86400 

:======::===::====::====:======:== 
:S.Tor 11-20 -1447200 
::=======:::::=::::::::::===:::::: 

21 
22 
n 

174.91 
174.85 

17~. §@ 

72405700 
723:6100 
Ji2E§166 

-129600 
-108000 

"16M86 

2746559 449160 12691 3208430 0 4273650 0 59575 19915 200490 4553630 : 
===:==:==========================,====:=:=====:==~===============================================: 

241790 ~9566 1257 282614: 535500 5840 1965 20109 563414 
23432~ 38146 272468 : 436500 5840 1965 22563 46686B 
242021 39399 ~81419 359100 5840 1965 225J4 389419 
254946 41503 296448 3"76000 5618 1943 22.:187 426048 
254918 4149d 296416 .396000 5618 1943 22<l55 4260J6 
246853 j0185 287038 3386:00 :'618 1943 20277 416638 
250810 ~0829 291639 336800 5618 1943 24878 421239 
246506 40129 266635 358800 5616 1943 19874 4J6235 
246014 40472 ~89086 2.38300 5618 1943 22325 418685 
250717 40814 291531 3456(10 5618 1943 24"]jO 377931 

24 71496 ~02S"H 1~57 :ZS75294 
::::::::::::==:==:::==:::::::::== 

252675 
275<:g7 

2111§~ 

"H133 
44~::I4 

~414~ 

29::;a09 

n93 p 
315336 

1922 

m~ 
1922 

27221 

:l~m 
27148 

24 174.75 72120100 ~10aooo 317768 273:80 -444[8 

3360:00 
~eq29g 
3£3300 
ZE8F..1(1) 
3C3000 
:Se!-etl)O 
3-i5e.-00 

5466 
5466 
5~66 

1922 
1922 
l'?22 
1900 
1900 
1900 
1900 
1900 

2'~580 
::(9544 
,2704'? 
~9472 

29443 

41340'? 

_"§1JI 
423335 
4257c8 

25 l74.70 7~012100 -1080QO 317732 273::'5U 4~482 
~6 174,~S 71904100 -loaOeQ Jl52J' ~711 04 ,101 1:3;; 
27 174.60 717qel(IQ -8t>.1(JO ~S'5G2a 2SJJ9B Jl~3u 
28 174.56 7170"nOO -108000 2"7 !.C4 "1' "H4:'0 3174'1', 
29 174.51 71e01700 -108000 27301a 44445 317463 
30 174.46 71493700 -108000 270882 44097 31~980 
31 174.41 ]1385700 -108000 272956 "14435 .3173Ql 

,3£16::11)1) 

3Q65('0 
388800 
3ES800 

54t:..6 
:,356 
5356 
5356 
5356 
53:,6 

2'7407 
269~4 
29335 

42S7";: 
423237 
:sa23::a 
42541<9 
425463 
422980 
425391 

: 1/6174.36 7127"-100 : J : 

:::=~==:==~====~::=~;=====~::=::==::=:=::===::==::=:::=::===========:=====!=====:~~====:=====;======:=============================:= 
:5. TOT 21-31 -J 168000 : 2961370 "H:,Z084 0 3443454 : 0 ~233cOO I) 59576 21032 31]246 ... 631454 
:=========================~===:===::==============:=================:=:=====:==========~:=;;=======================================: 
:TDTAL 1-31 -3980400 : 8179.425 1333805 13948 9527178 : 0 12531150 t) l75997 60443 739'~68 13507578 

::=====:======:=========:====:===~:========:=====:=:== ======~==!====:==========d==~=====::================== ======================== 
f..IOTE:CHAr.GE IN VOLUME RELATlUG TO DAY 6EFORE • ') ..... '51- BALANCE FOR MAY. 1993 

PREPARE.D BY li'(['RDLDGY SEeTIOr" 

1 -



- - - - - - --
JORDAN VALLEY AUTHORITY KING TALAL DAN 

t __ ~c==~~~==~~===~~==.=_c~===_==I~===~==~===~~=====*===~=======~=I====~==~A===_======~==_~~===~=~_~=R~"~~~~~~R===~~===~~=~~=~ ___ ~I 
I RESERVOIR DATA I INFLOW DATA I OUTFl.OW DATA I 
l=a~Q_~_==_~~=g_==~="=~==_==_~=~I~===~==~===~=~~===~===~=========I===================~======~====================================1 
IDATE AE.ELE RE.VOL CH.VDL I ZARQA TRIBU. RAIN-F. TOTAL IBOT.D.L. P.HOUSE SPILL-We S.L.ABUT. S.R.ABUT. EYAPOR. TOTAL I 
IA=#=_=======~==================I========A=================~===~=:===============~~=~==========~==~==============================1 

1 167.64 j689b800 ,254400 145243 17951 163194 I 388800 4812 1485 22497 417594 I 
2 167.52 56642400 ~212000 162325 2D062 192387 363600 4812 1485 24490 394397 1 
3 167.42 56430400 -190800 165130 20409 185539 345600 4812 1485 24442 376339 
4 167.33 56239600 -190800 166855 20622 1B7477 345600 4765 1460 26432 379277 
:; 167.24 :56048800 -19'0800 163200 201-71 183371 345600 4785 1~60 22326 3741.71 
6 167.1555856000 -190800 161362 19943 191305 345600 4785 1460 20260 372105 
7 167.06 55667200 -190800 159530 19717 179247 345600 4785 1460 18202 370047 
a 166.9755476400 21200 162538' 20089 182627 1350CJ 4785 1460 20182 161427 
q 166.98 55497600 -169600 160941 19892 le083~ J24000 4785 1460 20168 350433 

10 166.~0 5~32eOOO -190800 163458 20203 163661 J45600 4765 1460 22616 374461 

IS. TOT 1-10 -1759600 11610592 199059 0 1909641 I 0 3295000 0 47931 14675221635 3569241 I 
In_~~==~=~===========Cg=~=======l=======~================ma==m==l=================================================[.=============1 
1 11 166.81 55137200 -190800 I 164724 20359 185083 I 345600 4750 1430 24103 375883: 
I 12 166.7254946400 -190800 I 188955 23354 212309 378900 4750 143Q 18029 403109 
I 13 166.63 54755600 -31BOOO 158559 19597 178156 468000 4750 1430 21976 496156 

14 166.48 54437600 -318000 163109 20159 183268 475200 4750 1430 19888 501268 
15 166.33 54119600 -190800 162655 20103 192758 345600 4750 1430 21778 373558 
16 166.24 53928900 -212000 164264 20302 184566 370900 4657 1365 19744 J96566 
17 166.1453716800 -233200 161363 19943 181306 388800 4657 1365 19684 414506 
18 166.03 53483600 -232400 161143 19916 181059 388900 4657 1365 18637 413459 
19 165.92 53251200 -253200 I 175421 21681 197102 42481)0 4657 1365 1'1'480 450302 
20 16~.80 52998000 -274300 I 161316 19938 181254 432000 4657 1365 17532 455554 

1==~_=~~~==~_==m~q=A==~_a=~_==~_I~= __ =Q_c=~a~==~===========~=====I===~====~==~===A==_===_=~aa= __ == __ ~= __ =R __ =a._ ~ __ A~.~ ___ =A~_==I 
IS. TOT 11-20 -2413500 11661509 205352 0 1866961 I 0 4018500 0 47035 13975200851 4280361 I 

21 165.67 52723700 -316500 157362 19449 176811 408000 4596 131" 19402 493311 
22 165.52 52407200 -232100 1716038 21214 192852 397800 4596 1313 21243 424952 
23 165.-41 52175100 -232100 161851 20004 181855 388800 4596 111'3 19246 413955 
2' 165JJO 51943000 -232100 161792 19997 181789 3688()0 4596 1313 19180 413889 
2~ 165.1'9 51710900 -232100 160378 19822 180200 388800 4596 1313 17591 412300 
26 165.0B 51478900 -232100 159980 19772 179752 388800 4596 1313 1714~ 411 B52 
27 164.97 51246700 -232100 160333 19816 180149 398800 4850 1510 17089 412249 
28 164.86 51014600 -232100 I 166706 20604 187310 396000 4850 1510 17050 419410 
29 164.7:5 50782500 -316500 I 161464 20580 182044 475200 4850 1510 16984 498544 

I 30 164.bO 50466000 -274;300 I 153596 20184 17~780 424800 4850 1510 16920 448080 
11/10 164.47 50191700 I 
I I I .- 1 
I~====~====~=cc~======~===;====~r~=~========k============:==:====:==============================================~==~=======~=====I 
19.TOT21-30 -2532000 1161:5100 201"142 0 1816042 I 0 4105800 0 46976 13918 181848 4348542 1 
1~=K~~~z=~=~=~=====~==c=~.~~~_~~I=~=~~~=~=~~=~=~==~==~=~===~~~~=~I==~====c===~=:========~==_===c=~===~============~===c==========1 

ITOTAL 1-30 -6705100 14887191 6058~3 0 5,93P44 I 0 11409300 0 141942 42568 604334 12196144 I 
1~=~_====:~==:~~=~c======~===~=~I~===========z=====:~============I=~============~=~====~====~~===~==~==~a==R===m====~z===========: 

, \ 



-

'" 

"f - - - - - - - - - - - - - - - - - -JORDAN VALLEY AUTHOR I TY • KING TALAL DAM 
1~_.~.=2~.==~=~~=~~~~s~======~=~I======C=~2=cCaQ~=~=~a~==s~a=c~=mt==c=~==a====c==#===c==~~=~a=q====c========~=a==c==~============1 
1 RESERVOIR DATA 1 INFLOW DAHl 1 . OUTFLOW DATA _" 1 
J==~~c*m====a===c~=~===========~I==========D==.======"=~~=======~l====~=======~==~==~~~=~~g~~~~~=~==~=~==~~=~=~~===~~~==~~==~===I 
IDATE RE.ELE RE.VOL CH.VOL I ZARQA TRIeU. RAIN-F. TOTAL ISDT.D.L. P.HOU$E SPILL-We S.L.ABUT. S.R.ABUT. EVAPOR. TOTAL I 
:=~_c========~==============~==_:================================'=========================a======~g=============================1 

1 164.47 50191700 -2.32100 159747 19744 179491 388800 4569 1:.313 16909 411591 J 
2 164,36 49959600 -232100 158044 19533 177577 388800 4569 1313 14995 409677 
3 164.25 49727500 -232100 156276 19314 175590 388800 4544 1287 13059 407690 
4 164.1449495400 -232100 156248 19311 175559 388800 4544 1287 13028 407659 
5 164.03 49263300 -252300 159103 19664 178767 410400 4544 1287 14836 431067 
b 163.91 49011000 -294000 169580 20959 190539 464400 4544 1287 14308 484539 
7 163.77 46717000 -294000 368295 20800 189095 464400 4544 1287 12864 483095 
8 163.63 48423000 -252000 170387 21058 191445 424800 4544 1287 12814 443445 
9 163. $1 48171000 -231000 160242 1980:5 180047 386800 4544 1287 16416 411047 

10 163.40 47940000 -231000 160192 19798 179990 388800 4544 1287 16359 410991) 

.S.TDl" 1-10 -2482700 11618114 199966 0 1818100 , 0 4Q96800 0 45490 12922 145588 4300800 
'==============================~ ""=:===."",;;=;;=-""= ... =;;=..::"",,,,==;;;=-=,,,,<==-= .. , "''''====-====-'''''''''''''''''='''=-=-==-''''-'''''''==-''''======::==;;;;=;;;;'''''"'=:==-==:===:;=;= 

11 163.29 47709000 -231000 158478 19.587 178065 388800 4518 1261 14486 409065 
12 163.18 47478000 -210000 177126 21891 199017 388800 4518 1261 14438 41)9017 
13 163.08 47268000 -210000 178686 22084 200771) 388800 4518 1:261 16191 410770 
14 162.98 47058000 -231000 202402 25015 227417 435600 4518 1261 -17038 458417 
15 162.87 !~827000 -178800 206369 25506 231875 388800 4518 1261 16096 410675 
16 162.77 46648200 -241200 150360 19070 169430 388800 4518 1261 16051 410630 
17 162.67 46407000 -210000 176312 22495 19881)7 3888.)0 4519 1261 14228 406607 
18 162.57 46197000 -231000 181905 2:::!624 204529 412020 4518 1261 17730 435529 
19 162.46 45966000 -210000 181554 22473 204027 388800 4518 1~61 19448 414027 =., 1~2.:J6 45756000 -252000 182771 22390 205161 432000 J:! 4518 1261 19362 457161 

l==================~============:================================ .======================~======~==~~==~========= ============;;=== 
:S.TOT 11-20 -2205000 1'795963 223135 0 2019098 1 <) 4001220 0 45190 12610 165088 4224098 
'========;:========;===========~'===================;======;=====:=~======~====:=~====================~====;===================== 

21 
22 
2J 
24 
25 
26 
27 
28 
29 
30 

" 

162.24 45504000 
162.1045211(100 
161.95 4.q905000 
161.83 44677000 
161. 72 44468000 
161.61 "14259000 
161.50 44050000 
161.37 438030/)0 
161.24 43556000 
161.13 4334701)0 
161.03 43157000 
160.93 42967000 

-293000 144187 
-3060()«) 13(1549 
-228000 168130 
-209000 178604 
-209000 179184 
-209000 178729 
-247000 191311 
-247000 181405 
-209000 176733 
-190000 193606 
-1901)00 181145 

18074 16226' 
16846 147395 
21ZtJ7 189377 
22537 201141 
22363 201547 

122313 201042 
23721 215032 
22925 21)4330 
22345 199078 
24428 218034 
~4428 );913 209486 

4)2000 4450 1261 17550 455261 
4121),*0 4450 1218 15727 453395 
396000 4450 1218 15709 417377 
38881)0 4450 1218 15673 410141 
388800 4450 1218 16079 410547 
388800 4450 1218 15574 410042 
439~OO 4390 1192 17250 462032 
4321)00 4391) 1192 11748 451330 
388BOO 4'390 1192 13696 409078 
388800 4390 1192 13652 408034 
388800 4390 1192 511)4 399486 , 

====-======-=============;;=====.=="'==~====-~====~======~==-;;==-=:==-====::==========:;==;===========;===;===========;============1 
9.TOT21-31 -253701)1) 11903583 241227 39132148723 I 0 44641)«)0 I) 48651) 13311 1~9762 4685723 : 
:======================;========:=================;==============!=================================================-~============-: 
ITOTAL 1-31) -7224700 :5317661) 664"348 39J35985921: I) 12562020 0 1'393~rJ 3884347043813211)621: 
l===============================l~==========================~====I~~===========R==R===;;=~=====_==========================~;=~====: 
NOTE:CHANGE IN VOLUME RELATING TO DAY BEFOF\.E • BALANCE FOR OCT. 1993 

PREPARED BY HYDROLOGY SECTION 

-,-, 

- J -



-
I 
I 
I 
J 
I , 

- -

.'. 

.0 

- -

,: I 
." " 

J 

:'" ; ... :.. .:::. 
• ~ ! .J I :,' ". . :. ... 1 , L .",~ '.1 

~ l :,.1 L : 10 ~ 

,,', t -

1 '.,: : : : 
I ;. _ '~t .j 

.. ' -

~ _, • _, ,J 

. 'I.,' 

_ 1 : ,_ 

_, I: ; r. 

'- - - - - "'--'- -

~. " -, . 
'';' . ~ '.' 

1_. _ 

: -.} . 
. , 

- -

! i ~ _'-
L \ "-1 

; ~.: ... ~ : J d 

:' •• -1 '. : 

" , - -

:~:"t:~ 

,(.:- \ , 
4. 7}.. 

I ". 

.'., -

mkennelly
Best Available



- • 1 ,. . ·1 - - - - - - - - - - - - - - - - - - -
JORDAH VALLE( AUTHORITt V.I1~G TALAL [0'-\11 

:==============:==:=====:::====:==::=====:~=::=:::===:=:==========:=:=:::::::::::::::::::::=:=::======:::=:=====::::::::::::=:=:====: 
: J;.ESERVOIR DATA : IIWLO.-J [.P.TA OuTFLOH DATA : 

1 ~~~~= ~~ :~~~ :::; ~~ ~ ~;~:::: ~~: ~~~:: ; = = ~~~~~:::; ~~~~: =~~~I:~~;~: :~~;~~:: i ~~~ ~ ~~ ~::: ~ ~ ~~~~.~: ~~~~~~~: =~:~:~~~;:=~: ~:~~I~~:: ~~~;~~::: ;~;~~= =; 
:=::::::=::::::::====:::::::::====::::===::::==:::::::=:::::::===::=:===::::::::::::::::::::====::====:::===:=:=::::::::==::====::::: 

174.36 712777(10 -105000 23244c. :H=-)'? 317:~,5 386800 53:'0 1900 2';Z9g 425355 
Z 174.31 'il1D9701) -1020000 :64564 ~·S173 319758 ::.aaBOO 5356 1'700 .31702 ~277S8 
3 174.26 71G617C\O -£. .. &uO ?823EL 34:':11 ':,17:'-';:'; 345600 S3~,:,:> 1':'(,J L;'227 3a~CIS:; 

-1 17.:1.23 70'~9e..900 -}(.8000 zaZ3t>3 :...;e,~ 317::c-;' ~c5BOf) 535::. l'~OO 29206 ~':::5:(..2 

50 174.1a 70a86900 -108"00 23;:>O~ .. , 340:',;1 316EI';;' ':'0£:3.00 S:?27 IB10 290~2 ~24999 

o 17~.13 707807DO .. -216000 48'21G-l 34667 31c971 49t.800 5227 13.10 2'7134 532971 
7 )74.03 7':664';00 -10;'a(,O :-322: .... , 34~~;;1 ~17D;.-~ 3806:00 5227 1B10 29':'62 424::';"9 
a 173.'=Ia 7045710') -107500 ::5,)3(11) 3':c.-l4 ::14'~44 .:e2600 5227 181,) "26£ .. )7 42:444 
9 173.9.3 7034~600 -107500 LEl0271 .3'1(.)4(' ~'lo1"'11 3bSesO(, 5227 1810 26574 4~'24j 1 

10 li3.as 70242100 -t. .. 50D zaoc:.s :!.4e;1S 31467,:> ~4Sc;('O 5227 1610 2t.-541 :37'H78 1 

::::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::=:::::::::::::::::::::::::::::::::::::::=::::::::::::::::::::::::::::::: 
:5.TCT ]-)0 -llOCIOO ~6lE5771 ~4e.:'~7 'J .51e;.71:"8: 0 :, ... ;;01'JOO I) :'';::7e.b 16~t.O ZE.c..412 4~6i'&SI3 
:::::::::::::::::::::::::::::::===::::::::::::::::::::::::::::::=:::::::::::::::::::::~ 

11 173.65 7017-~OO -19SS0C ~iS4:: !~J1l :1~~4~ ~;~~oo 

lZ 173.76 e,":'''':;4l0Q -17~Cl(JO ~77:C::!,1 :'4 4,:, !;:lJ4;,..... 4~,V'.<I() 
13 17.Le~ 0-161:;:1':)0 -t:;~:'CH) 1·79~~;" :4.!:,~7 !.l4..l..::: ..!4:&('lr) 
14 l'i:S.c~ CI~747c"JO ~lCJ7::'(,O :'.542/':' ,j::'l:.~' ~1;'41":' :5·';e.~h:IU 
l5 1'3.0" 6!'<e:~'~1'~O 'lO';SLII) ~·7~~JC:. !.':o:..,J<'l ::1--l:"i'" :~~eOI) 
It. 17:';::'5 t,!iS:::,:,c.OO -lCJ7::,O'::1 :<.'7764!. :-1:-;1.1 :L?121~- :e.':::'.::WO 
:7 ~;3.S,) ~"4:'::=-1.)O . (...4sr,:; '?:':..n,; :.:"·1 :1~!1:' ':'.,:"c..'.") 
1 C. I 73. ·:17 c. ~:'t.;:,:,.)o - HI"; :'(10 -;: 7 7 7 ~ ~ ;.4 ;" _ J _ h :. :: .;:\c:b .. )!.J 

iq !·3,~: c,,:''::::·:l(n; ·10-;':::'0) ~J'~;-;'-, :4~~j :!4:'_. ;0:';-;'.;';) 

. .. _ i ~ . : .. ~,· .... t. 
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- - - - I - .. ' - - - - - .. .. .. .. 
JO~DAN VALLEY AUTHORITY KING TALAL OAM 
I==~=============#======~=====~=I$==;=======~====~=========~~=_==I====~==========~==~D~===d= __ ==a=====_d=~~==~_=~==m===_=_~====~al 
I RESERVOIR DATA I INFL,)W DATA I OUTFLOW DATA I 
I~============~===;=~===========:~=======am=========~======~=====I========================E======================================1 
IDATE RE.ELE RE.VOL CH.vOL I ZARQA TRIGU. RAIN-F. TOTAL IBDT.D.L. P.HDUSE SPILL-W. SoL. ABUT. S.R.ABUT. EVAPOR. TOTAL : 
1~=~===c==~n===================~I~===========~===================:====================================~======~===================: 

1 172.8968113600 -129000 248499 30713 279212 I 370800 5112 1706 30594 408212 I 
2 172.83 67984600 -129000 235946 29162 265108 359100 5112 17Q6 28190 394108 I. 

3 17'4.7767855600 -172000 202765 25)61 227826 367.200 5112 1706 25608 3998.26 
4 172.69 i>7bB~600 -21:0000 166515 2(·jSO 187095 367200 5103 1695 28097 4')2095 
5 172.5967468600 -193500 197904 2~224 211126· 367200 5103 1695 30630 404629 
I> 172.50 67275100 -215000 170540 21 )79 191618 367200 5103 1695 '32620 406618 
7 172.40 67061)100 -215000 166'329 2( • ..$57 196896 367200 5103 1695 27888 401886 
8 172.30 b6845100 -258000 168845 208~9 199714 41'311)0 5103 1695 27816 447714 
9 172.18 66587100 -236500 161914 20000 181814 396100 5103 1695 2S416 418314 

I 10 172.07 b6350600 -214700 164332 20311 184643 367200 5103 1695 25345 399343 
:=CR======ca=~~=~==,============;~===========~================~==:=========~==~==~=~~~;:~---~-~-:~~:~~-=~=-=-=~-==~~~=~===Q~=~~==I 
:S.TOT 1-10 . -1977700 11873489 2Jl~55 02105044 J (.) 3732300 0 51057 16993282404 4082744 t 
:~=~_========~=============~==~=:============~===~===============1===============================================================1 

11 171.97 b61~S900 -214('.00 166943 20~33 187576 l 367200 5103 1695 27578 401516 
12 17J .87/ .65921900 -235400 149873. 18:.524 168397 367200 5103 169S.<Q 29799 403797 
13 111.7665686500 -235401) 147742 18260 166002 367200 5088 16a? 27427 401402 
14 171.65 65451100 -214000 146667 18127 164794 346950 5088 16B7 25069 378794 
15 171.55 65237100 -214000 147429 18222 1b5651 345600 5088 1687 27276 379651 
16 171.4565023100 -214000 147365 18214 165579 345600 5088 1687 27204 379579 
17 171.3564809100 -214000 147301 1820'6 165507 345600 5088 1687 27132 379507 
18 17].2564595100 -214000 145171 17941 163114 "345600 5088 1687 24739 377114 
19 171.1564).81100 -2141)00 145123 17937 163061) 345600 5088 1687 24685 377060 
20 171.(15641671(10 -214000 147109 18182 1652'71 345600 5088 1697 26916 J79291 

IS.TOT 11-20 -2182900 11490723 184248 0 Ib74971 " 3522150 <) 50910 16886 267825 3857771 
:====~==~===~=========~=~=~=-==:==========~============~========:==================~==================================~~======z=i 

21 170.95 63953100 -19261)0 131602 16265 147867 30241)0 5067 1675 31325 340467 
22 170.86 63760501) -192600 127571 15767 143338 31)241)0 5067 1675 26796 335938 
23 170.77 63567900 -192600 123556 15271 138827 302400 5067 1675 22285 331427 
Z4 171).68 63375300 -171200 146521 181·)9 164630 302401) 5067 1675 26688 335830 
45 170.60 6321)4100 -171200 144502 176.'JO 162'362 30:400 5067 1675 24420 333562 
26 170.52 9"30329 1)0 -171200 144463 17655 162318 31)2400 506. 1675 24:376 333518 
27 170.H 6286171)0 -171200 159896 197,,2 179650 315'36() 51'67 1675 28756 350858 
28 170.'36 c<~69(J5r:11.) -171200 157884 14514 177398 315'360 5067 1675 26496 348598 
29 170.28 62519300 -149900 163392 2·)194 183586 30240·) 5067 1675 24244 333386 
30 170.21 62369500 -149800 165-;3J6 204)2 185748 3t)2401) 5067 1675 2641)6 335549 
31 170. 14 62219700 -128400 186:280 23023 209303 302400 5067 1675 28561 337703 

:118 ]70.0B 62091300 
:=================~=============:========~============;==========:~===~=====~===============~=========~=c========================1 
IS. Tor 21-)1 -186J800 11650983 204052 o 1855035 I o 3.352320 

" 
55737 18425 290353 37l6B3~ J 

:=~~~==~=:=:~=====~===~=~~~====~:======================~=========:~========================~====e=====a==m==============~===~=~==I 
ITDTAl. 1~31 -6 1)22300 15015195 619855 05635050 : 0 11)606770 !) 157704 52294840582 11657350 I 
:=================~=========~===I=~==================a===~==d====:=~=======~=========~===========Q$==~======~==~==~======~=====#=I 
NOTE:CHANGE IN VOLUME LATING TO DAY BEFOE • 8Al-ANCE F'OR JULY 1993 

2 J I) ') PREPA~ED BY HYDROLOGY SECT ION 

I =-



I - '. - - - I -' " ~ , . 
iii •• 

" . 
iIIII 

r' , . , 1 .. . , , - r. o' • '\ 

'iiiIII 
'V J 
'iIII , " - - - - - - -

JORDAN YALLEV AUTHORliY KING TALAL DAM 
t~_~===~===~===cc=c===~=========I===========2~=======c======~===~I=====~==~~=======~===_==d=Q==~a==~=.==~a==K=====~==============I 
I RESERVOIR DATA I INFLOW DATA t ' OUTFLOW DATA J 
1_===_~~~=~~~==~===u~=~===a====~I==~======~=====~================!============================~==========~=======================1 
tDATg ~E.ELE RE.VDL CH.VDL I ZARQA TRIBU. RAIN-F. TOTAL IBor.O.L. P.HDUSE SPILL-W. S.L.ABUT. S.R.ABUT. EVAPOR. TOTAL I 
l_~====.========================:=================c=c===~========t=====~=======~~=_=m===_==~======Q====~=$=-==~~==_A==_===m===_=pl 

t 170.08 62091300 -126400 186245 23019 209264 I 302400 5067 1675 28522 337664 t 
2 170.0261962900 -129100 187453 23168 210621 I 302400 5067 1675 29579 338721 1 
3 169.96 61934800 -149100 167671 20723 188394 302400 5028 1632 28434 337494 
4 169.89 61685700 -149!OO 167614 20716 188330 302400 5026 1632 28370 337430 
5 169.82 61536600 -149100 167557 20709 188266 302400 5028 1632 28306 337366 
b 169.75 61387500 -149100 169434 20941 190375 30:241)0 5028 1632 30415 339475 
7 169.69 61238400 -149100 165515 20456 185971 302400 5028 1632 26011 335071 
8 169.61 61089300 -149100 167387 20688 188075 302400 5028 1632 28115 337175 
9 169.54 60940200 -149100 165410 20444 185854 302400 5028 1632 25894 314954 

10 169.47 60791100: -149100 161525 19964 181489 302400 5028 1632 21529 330589' 
:=~~==================~:========:========~==========~============I================~==============================================1 
IS. TOT 1-10 -1449300 11705811 210828 <) 1916639 1 <) 3024000 o 50358 1~406 275175 3365939 1 

11 169.40 b064 20(lI) -149100 163276 2!)ISQ 18345B 302400 
I! 

4945 15B5 23628 332558 
12 169,33 60492900 -23431)0 168112 Z0778 188890 388800 4945 1585 27860 423190 
13 169,22 60258600 -2::3:4300 168023 20767 18879!) 398800 4945 1585 27760 423090 
14 169.11 60024300 -149100 166858 20623 187481 30;2400 4945 1585 27651 :336581 
15 169.04 59875200 -149100 166810 20616 187426 302400 4945 1585 27596 .336526 
Ib 168.97 59726100 -14'7100 166757 20610 187,367 '30::400 4945 1585 275"37 336467 
17 168.90 59577000 -14911)0 166647 20597 187244 302400 4912 1550 27492 336344 
19 168.83

1
59427900 -191700 126807 15673 14:2480 30:2400 4912 1550 25318 334180 

19 168.7459236200 -2t300D 134632 16640 151272 332550 4912 1550 25260 364272 
20 168.64 5902::1200 -21:3000 167289 20676 187965 )67200 4912 1550 2730:1 400965 

icc====~===~===~~======~===;====:~===========~=======a======~n==.:======u===a===2~=~=======a=================c=e ================ 
Is.r01 t 1-20 -1831800 1159521"3 197160 0 1792373 : 0 3291750 0 49318 15710 267395 3624173 
'=~=============================f=~==========~===================:=====================~=========================================, 

21 168.54 58810200 -191700 I 203550 25157 226707 388800 4912 1550 25145 420407 
22 -1-68.-45 58618500 -149100 '. I 164733 20",60 185093 300600 4912 1550 271:31 334193 
23 168.:3B 58469400 -170400 164602 20;:344 184946 "'324000 4850 1510 24986 355"346 
24 168.::30 58299000 -171400 164593 2034? 184935 3:2401)0 4850 1510 25975 356335 
25 168.22 58127600 -169400 167242 20670 187912 3:2~·)1)1) 4950 1510 26952 357312 
26 168.14 57958201) -170400 166296 20553 186849 "3~4(100 4850 1510 26889 357249 
27 168.06 57787801) -170200 166419 20568 186987 )~4000 4850 1510 26827 357187 
28 167.98 57617600 -14841)0 185770 22960 208731) J24000 4850 1510 26770 357130 
29 167.91 57469200 -148400 166513 20580 187093 )02401) 4850 1510 26733 335493 
30 167.94 57320800 -190800 131021 13573 144594 302400 4812 1485 26697 335394 
31 167.75 571'30000 -2'33200 153890 29501 183391 381600 4812 1485 29694 416591 

119 167.64 56896800 
.=~~~~~~=~~~~.~~;~ __ ~_~~==;=====I=~===========~~=======_c=======~I==========~==============~======~==~=======~======~=~~~~=~~=~==l 
19. TOT 21-31 -1913400 : 1934629 234608 0 20b9237 1 0 3619800 0 53398 16641) 292799 3982637 I 
:~~:=zc====s===============~====l================================l======~==================~==========~=========~================I 
ITOTAL 1-31 -5194500 15135653 642596 0 5778249 1 0 9935550 0 153074 48756 835369 10972149 I 
1=~==C=========3========:======~:=====~=======~============~===~=I==============================~c=~======~=2====2===~===========1 
NOTE; CHAtJGE IN VOLUME RELATING 10 DAY BEFORE; • 2 BALANCE FOR AUG. 1993 

• I )('} PREPARED BY HYDROLOGY SECT ION 



- '.' I 
" 

j. , I - - - - t - - - - - - - - - - - - - - -
JORDAN VALLEY AUTHORITY KING TALAL DAH . 
:a"~=~~=~_m=====================I================================:===============================================================1 
I RESERVOIR DATA t INFLOW DATA I OUTFLOW DATA I 
I=A==m=~=~=3=~===_~=~=~=========:================================:===============================================================, 
IOATE RE.ELE RE~VOL CH.VDL J ZARQA TRIBU. RA[N-F. TOTAL lSOT.D.L. P.HDUSE SPILL-W. S.L.ABUT. 9.R.A8UT. EVAPQR. TOTAL I 
'g~_Q~=~=~===== _____ ==a======~=='==================~============='=============================a=================================1 i 1 159.84 40920000 -105000 206997 25584 232581 324000 4259 1054 8269 337581 I 

2 159.79 40815000 -105000 210859 26061 236920 326700 4259 1054 9907 341920 I 
3 159.72 40710000 -122500 212826 26'304 239130 345600 4259 1054 10717 361630 I 
4 159.65 40587500 -87500 205512 25400 230912 30~400 4259 1054 10699 318412; 
5 159.60 40500000 -122500 207884 25694 233578 340200 4259 933 10696 356078 I 
6 159.53 40377500 -157500 219815 27168 246983 388800 4082 933 10668 404483 
7 159.44 40220000 -157~OO 217608 26895 244503 388800 4082 933 8188 402003 
B 159.35 40062500 -157500 217592 26893 244485 388800 4082 933 9170 401985 
9 159.26 39905000 -157500 217576 26891 244467 388800 4082 933 8152 401967 

t 10 159.17 ~9747500 -157500 219008 27069 246076 388900 4082 933 9761 \' 403576 
I~ •• ========~===================I======;;========================,===============================================================1 
IS.TOT 1-10 -133000012135677 263958 023996351 0 3582900 0 41705 9814 95216 372963.51 
:==~"=~~=:=~~;====~============~Im======================71======='================================================~==============I 
I 11 159.0839590000 -122500 1248694 30737 '279431 ~8B800 4062 93~ 8116 401931 1 

I~ 159.01 39467500 -70000 I 262405 324)2 294837 350100 4082 933 9722 364837 I 
13 a 158.97 39397500 -70000 I 206761 26455 7283 240499 302400 39'90 J.j 872. 3237 3104'99 I 
14 J58.93 39327500 157500 378993 4730.)1 3719 430012 262800 3990 872 4850 272512 I 
l~ 159.02 39485000 17500 283914 35090 319004 293400 3990 872 3242 301504 
16 J59.03 39502500 -52500 176440 2181)7 198247 239400 3990 872 6485 250747 
17 159.0039450000 0 203776 25186 228962 216000 3990 872 8100 228962 
18 159.00 39450000 17500 219202 27092 246294 216000 3852 842 8100 228794 
19 159~01 39467500 17500 219203 27(193 246296 216000 3852 842 8102 .228796 
20 159.0239485000 17500 217763 26914 244677 216001) 3852 842 6483 227177 

:S.TOT 11-20 -87500 l2417151 34)0107 11001 2728259 : o 2700900 o 39670 8752 66437 2815759 

21 159.03 [39502500 0 231746 '.28643 260389 248400 3852 842 7295 260389 
22 159.03 39502500 <) 258258 319:0 290179 279000 3852 842 6484 290178 
23 159.4)"3 39502500 -17500 253898 31381 285279 291600 3952 842 6485 302779 
24 159.4)2 394850(11) -35001) 234317 2B96{) 263277 287100 3852 842 6483 298277 
25 j_59_.00 -39450000 -122500 237678 29376 267(154 378000 3852 842 6860 389554 
26 158.93 3932751)1) -87500 2026;:12 251)44 22,676 30:400 3852 842 8082 315176 
27 158.88 39240000 -8,500 202983 25088 228071 3(1244)0 4259 842 8070 315571 
28 158.83 391525(10 -8751)1) :203689 251,5 228864 302400 4259 842 8863 316364 
29 158.78 390650(10 -87500 20439"3 25262 229655 31)2401) 4259 842 9654 317155 
30 15B.73 38977501) -87500 205094 25349 230443 3024(1) 4259 842 10442 317943 
31 158.68 38890000 -105000 204866 25259 230125 320400 4259 642 9624 :335125 

111 158,62 38785000 
===c==========~================,================================.=====================~===================~=====================1 
S.TOT21-31 -717500 :2439554 301457 I) 2741011 I 0 331651)0 0 44407 9262 88342 3458511 : 
:===============================1================================:======================================~========================1 
ITOTAL 1-30 -2135000 16992382 865522 11001 .868905 I I) 9600300 0 125782 27828 249995 10003905 I 
I~~=============================:========================d=======:===============================================================1 
NOTE: CHANGE IN VOLUME: FiELATING TO DAY BEFOfiE . BALANCE FOR DEC~ 1993 

PfiEPARED BY HYDROLOGY SECTION 

-, 



,. -.­'>~l.;, - - - - - - - - - - - - - - - - -'~.:;:',,,,,: ' 

JORDAN VALLEY AUTHORITY KING TALAL DAM 
:====::::==::::===========:=:::: =================================::===================;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;=: 

. RESERVOIR DATA INFLOW DATA: • OUTFLOW DATA : 

:=============::================ =================================:::=======:::========:=:::::;:;:::;:::;:;:::=:;::;:;:;;;:;;::::=: 
:OATE RE.ELE RE.VOL CH.VOL ZARQA TRIeu. RAIN-F. TOTAL :BOT.O.L. P.HOUSE SPILL-W. S.L.ASUT. S.R.ABUT. EVAPOR. TOTAL : 

1.====::========================= =================================:========:============================================::========: 
1 l5B.62 387asooo -105000 214707 27131 4803 246641 345600 3610 830 1601 351641 
2 158.56 38680000 -70000 211849 26341 1278 239468 303750 3610 830 1278 309468 
:3 1S8,52 38610000 70000 276683 3'l197 310880 234900 3610 830 1540 240880 
4 158.56 38680000 ',10000 864866 112621 46342 1023831 106199 3610 830 3192 113631 
5 159.08 39590000 472500 425899 52639 478538 3610 830 1598 603a 
6 159.35 40062500 262500 2416Sd 29871 271559 3470 720 4869 9059 
7 159.50 40325000 280000 257292 31900 ~89092 3470 720 4902 9092 
8 159.66 40605000 210000 239722 29629 269350 48600 3470 720 6560 59350 

: 9 159.78 40a15000 192500.: 296259 36616 332875 129600 3470 720 6585 140375 

• , 

!.,10 159.89 .ll007500 105000: 235726 29135 264861 149040 3470 720 6631 159861: 
... ~=========~===;;;;======~==;;=:;~;;=;;==;;==;===================:======~===============================~;===============:===:===: 
:S.TOT 1-10 2327500 : 3264692 409980 52~23 3727095: 0 13176~9 . 0 35400 ~ 7750 38756 1399595: 
'===~~=====:===::::========~===~:====~===;======;=:::=====;=====:=;==:=:==:==:=;:============:=;==:=:;=:===;:============;:======= 

11 159.;5 41112500 70000 210335 25997 236332 155520 3470 720 6622 166332 
12 159.99 41182500 74500 282371 34900 317271 231120 3470 720 7461 242771 
13 160.03 41257000 0 185751 22958 208709 195710 3470 720 S~09 208709 
1~ 1S0n03 412~7000 57000 254244 32306 71~3 293693 227520 ~470 ~ 720 4983 236693 
15 160.06 41314000 IcODO 152984 20903 16624 190571 106560 3470 720 3821 114571 
16 160.10 41390000 304000 330856 43977 24900 399793 B64vO 3590 795 5008 95793 
17 160.;6 41694000 266000 32124l 39704 360945 86400 3590 795 4160 94945 
18 160 •• W 41160000 190000 25435d 31438 265796 86400 3590 795 SOIL 95796 
19 IbO.S.O 42 50000 171000 ~37a64 29349 266513 13t.':uo 3590 795 5028 ~5a13 

20 160.~9 42321000 171000 237474 29~51 26~B25 8~400 3590 795 5040 95a25 
:~=::===::=:=:=========:=====:==:==========:==============:===:=:=:=:==:===::=:==:=:=::==:=:==:::=========:=========:=:===========' 
:S.10r 11-20 1379500 : 2467079 ~l0942 48727 2826748: 0 1351430 0 35300 7575 52943 144724a 

21 
22 
23 
24 
25 
26 
27 
2" 
29 
30 
31 

1/2 

160.!B 
160.78 
160.92 
161.33 
161. 52 
161.76 
161.94 
162.10 
162.~5 
162.40 
11':>2.52 
162.79 

~ 2!0 ~200':J 
42032000 
42948000 
.3727000 
·HC,06000 
·~~54~OOO 
4aS8c:.OOO 
45210000 
45525000 
458'70000 
4r:.G~2000 

':6659000 

19(,000 
:66000 
779000 
361000 
456000 
342000 
32~OOO 

315000 
365000 
2"02000 
567000 

254394 
3,0517 
719979 
358317 
4112:!B 
309903 
295441 
287447 
330399 
':;541&8 
553113 

31442 
39615 
91494 
.5272 
51042 ' 
2:·9303 
36515 
35527 
.lO8~6 

31417 
72306 

20294 
,'175 
1738 

32.$9l 

255a36 
3c0132 
831767 
411564 
."40Ia 
348~06 
3319='6 
32;<:'714 
311235 
:55(1)5 
057.370 

a64.(JO 
E!.G·j.) 
4~OOO 

43200 
1800 

3590 
3590 
3590 
~e.40 

364.) 
'!'6 .. W 
3&40 
3t.40 
3o·W 
3640 
!640 

,,5 
7';>5 
795 
340 
a.o 
:!40 
540 
:41) 
2~CJ 

S40 
.34 \,.1 

5051 95836 
3347 '14132 
3382 52767 
2884 50564 
1738 8018 
1726 D:06 
3476 ']c,oS6 
~494 7974 
1755 6235 
~5~5 83605 
1790 90a70 , , 

=~=~==::~~:~==============~====:===::=====:===~:===::===:;=======:====:======::=====:===================================:=====:==: 
,5.10121-31 4107000 : 4094937 513628 6239a ':671163 ; 0 ~23000 0 39d9Q 9105 3216B S0.l]63: 
:=:=:=;=====::=======::=========:================::===============l=========:::=:===::==================:=;;=========~==========;;; 
:TOIAL 1-30 ';87-1000 : 9aZ6707 1234/51 163548 11"225006 : 0 :!'0921l9 0 110590 24...130123867 3351006 : 
:==:==:::===:::::=:=::::==:::===:=============::=;:::::::::=======:====:====::;::=:=:=======;===:======:~===;=:==;===;;:~======~=~: 
rmlE :CH~NGE !U '.'OLUt'iE l"ElAIII..jG TO DHY 6EFD~'E BALAr.JCE FG~ JAr,L 199,1 

PREPAF.ED BY I-iYDI;-OLOGY SEcrlOf~ 

• j - -. 

.. . ~.... . _ ..... -~,~- \ .. 



- - - - - - - - r - -- -- - -- -
\N VALLE.Y AUtHORITY KIl--G TALAL DAM 
:==~=:~====:===============i===============:======:==========:===============================================================: 
ESER\'OIR DATA : l~FLOW D . .\TA: OUTFlOH DATA ; 
===========================:=================================:===============::==============================================: 

RE.ELE RE.\'OL CH.\'OL : ZARQ-\ TRIBU. RAl!\-F. TOTAL :B01'.O.L. P.HOL;SE. SPIlL-U. S.L.ABUT. S.R.ABUT. EVAPOR. TOTAL 
===========================:=================================:=======================:===~===================================! 
162.~9 ~6659000 1596000 1~22441 17625Q 3519 1502270: 3640 B40 1190 6210: 
163.55 ~B255000 ~20000 ~33945 536J~ ~815j9 57600 3640 840 5499 67579 
163.-;5 48675000 3360DO 30ig53 313062 3·16015 36.:tO 8-tO 5535 10015 
163.91 4901100D 294500 269~~7 3~302 3027~9 3688 352 3709 82~9 
16~.05 ~93G55DD 27.:t3DD 251139 31287 284426 3688 852 5586 10126 
lS.:t.18 19519800 253200 25810l 31933 2903~l 2iOOO 3638 852 5602 371~2 
164.30 19B~~OOO 189900 a18161 2696~ 245128 43200 3688 852 7~88 5522B 
164.39 50022900 139900 21Bli7 26966 2~51~2 43200 3688 352 1502 552~2 
161.18 50212800 211000 2129~9 25318 2~9257 16200 3.88 852 ,517 28257 
lSi.sa 50423200 253200 236093 29180 265213 3683 852 7533 12013 

OT ]-]0 .JO}8000 : 3830701 -173900- 3579 -l~081BO 0 137200 0 36i36 8·18 ~ 5];60 Z90lS0 . • 
~~~~~~~~=~~~====~===~=====~==:=======:=:=::::=====~==:==~=:~===.=:===:=====::==:~::=::=====:=:==::=:=::::::::::::::=:::::::::::: 

lGl.70 50G1iOOO 253'200 2125U 355~8 1510.\ 323166 61650 366.8 852 3ii6 69966 
~ 161.82 5()9:i020~ 316500 3Z922:. 40691 369919 43200 368~ 952 56;8 5:3·118 
I 16 -l _ 91 512.tSiOI) 232100 25750, 3182; 2893H 43200 368B 852 9494 57234 
4 165.08 5]17gg00 23~100 25i588 3133i " 289~25 43200 3736 865 952.\ 5;325 
5 165.19 5}710900 211000 250.C63 31895 289958 6-l~OO 3736 865 9551 7a958 
5 lEi5.29 51921900 125600 200191 24 ~ BO 2252il S6~OO 3736 865 76"10 98671 
7 1/) 5.35 520.\3500 126600 :::0050.\ 20;781 225285 86100 373S 365 i6B-l. 98685 
8 165. n 521i5100 168800 201339 2.\885 22:622-1 43200 3736 865 9623 51424 
3 165.19 52H3900 2]1000 200-t-11- 2-11,7 2252-t3 3i36 1365 96-11 1-l2~8 
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C2 16:;.., S9 ~~:::..7GcCO ·2~';401) Ie 3C04 l'H2.3 ]221:3 
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:==~==~~~:~~==;~~;~~~~===~~~~~~= ==~~~~;~===~~~~;==========~~~~~~=:============~;~~~===============~~~~=======~~~===~~~~====~~;~~=~ 
2 166.36 5~la3200 233200 234461 28978 263~39 19800 3802 872 5,65 30239 
3 166.~7 5t416~OO 169600 234272 28955 263227 81000 3802 B72 7953 93627 
t 166.55 51536000 21200 182222 22522 20~74~ 172800 38i6 889 5979 1835~~ 
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13 167.3i 5532~~OO 99r400 925223 115108 610-1 10~a-l35 
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