Annex 3.

Annex 3

Result of Field Survey by Sub-Contract

Annex 3-1









ANABAATAM-
T INATAA WA RRABCILN
AR AR
















1.5. Bill of Quantities
The bill of quantities on Observation of River Discharge shall be as follows,
15 rivers x 2 times = 30 times

1.6. Reporting
The report shall include 1) database file and hard copy including all observation data, 2) daily
works record, and 3) photo album for the field works.
Form and software to be applied on the database report is to be proposed by the sub-contractor
for approval of the Engineer but it must include the name of river, observation point, date and
time, method of observation, persons who observed, result of observation both numeral and
graphical.

2. OBSERVATION OF SPRING FLOW
The Contractor shall carry out the Observation of Spring Flow in the target
area (hereinafier called as “Work2”) as described in the followings. “The
Engineer’ described in this paper shall be Mr Ryoichi KAWASAKI,
Hydro-geologist of the Study Team.

2.1. Contents of the Work2
The work is to measure the volume of large spring flows in the whole country.
The spring flow observation on each point shall be done two times, at August 2002, and
January 2003.

2.3. Method of Observation
Method of the observation shall be a notch method as a rule, but the Contractor can propose
his own method for approval of the Engineer. On the course of spring flow measurements, the
Contractor shall measure Temperature and EC of the spring water by portable water quality
checker. The cost of these measurements is to be included in the flow measurement. The
Contractor can use the velocity meters and water quality checkers brought by the Study Team,
if he needs.

2.4, Target area and Observation Points
The target area is whole country, and the target springs are the largest 160 springs m the
country, which are perennial and having more than 1.0 lit'sec of spring flow. When the
number of such springs does not reach to 160 points, the springs which have the longer life
time i a year shall be followed.
The Contractor shall list up the relatively large springs as many as known through the study on
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existing spring list, and submit an observation plan to the Engineer for his approval, prior to
the actual observation work.

2.5, Bill of Quantities
The bill of quantities on Observation of Spring Flow shall be as follows;
160 springs x 2 times = 320 times

2.6. Reporting
The report shall inchude 1) database file and hard copy including all observation data, 2) daily
works record, and 3) photo album for the field works.
Form and software to be applied on the database report is to be proposed by the sub-contractor
for approval of the Team but it must include the name of river, observation point, date and
time, method of observation, persons who observed, result of observation both numeral and
graphical.

3. WELL INVENTORY SURVEY

The Contractor shall carry out the Well Inventory Survey in the target area
(hereinafter called as “Work3") as described in the followings. “The Engineer’
described in this paper shall be Mr. Ryoichi KAWASAKI, Hydro-geologist of
the Study Team.

3.1. Contentﬁ of the Work3
The work is to prepare the well inventory of relatively large production wells which are
pumping up more than 10 m’/day in an average. More than 10,000 of such wells are,
supposedly, existing in the country, but only 2,000 wells among them are to be checked and
mentioned in the inventory this time.

3.2. Method of the Survey

The inventory survey is conducted basically through hearing and measurement. And the
mrveymustbeconcentmtedhlacmainriverba.sinmdshiﬁedtotheotherbasinafter
completion of survey in the basin. Method of the approach, number of survey party, form of
inventory and database, etc., shall be proposed by the sub-contractor to the Team for his
approval. The Contractor can use the GPS brought by the Study Team, when he needs.
The items to be mentioned in the inventory are as follows:

® Location (longitude and latitude by GPS), and elevation of well mouth,

®  Owner {manager) and purpose of pumping,
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Constructed year, well depth, well structure, original water level,
Type and capacity of pump installed and power source,

Static and dynamic water levels {actually measures if possible),
Average daily and monthly pumping rates,

Well lithological log (if exist),

History of repairing, tendency of water level and quality changes.

3.3. Target area and Observation Points
The target area is whole country, and the target wells to be listed are relatively large
production wells of more than 10 m’/day of averaged pumping rate.

3.4. Bill of Quantities
Well inventory survey,
Preparation of well mventory listing 2,000 production wells.

3.5. Reporting
The report shall include 1) database file and hard copy including all observation data, 2) daily
works record, and 3) photo album for the field works.
Form and software to be applied on the database report is to be proposed by the sub-contractor
for approval of the Engineer.

4. WATER QUALITY ANALYSIS (1)

The Contractor shall carry out the Water quality Analysis for Environment in
the target area (hereinafter called as “Work4”) as described in the followings.
“The Engineer’ described in this paper shall be Mr. Sanpei NAKANISHI,
Expert for Water Pollution and Environment of the Study Team.

4.1. Contents of the Work4
The work4 is to take water samples and carry out a series of laboratory water quality analysis
on following targets, two times in the Study period, at August 2002 and January 2003.
Target rivers for water quality analysis are following 17 rivers, and the exact water sampling
points shall be instructed by the Team:

El Kabir, Ostouene, El Bared, Abou Ali, El Jouz, Ibrahim, El Kelb, Beirut, Damoure,
Awali, Sainiq, Zahrani, Lower Litani, Upper Litani, El Assi, El Arka, and Aachogout.

Water sampling points for sea water shall be 5 points instructed by the Engineer. The target
springs are each one spring in the above mentioned river basins for river water quality analysis,
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selected and proposed by the sub-contractor for the Engineer’s approval.

Items of the water quality analysis in the laboratory are as follows:
For river water, pH, BOD, COD, 8S, DO, Coliform, Facal Coliform, Total N, Total P,
and Cl ion.
For sea water; 10 items same with above.
For spring water, pH, BOD, COD, Coliform, Coliform by excreta, Total N, Total P,
Ammonige N, and Cl ion.

Beside the laboratory analysis, the Contractor shall measure Temperature and EC of water at
the sampling points by a portable water checker. The cost of these measurements is to be
included in the sampling cost. The Contractor can use the portable water checkers brought by
the Study Team, when he needs.

4.2. Target area and Observation Points

The target area is whole country. Number of target rivers is 17, target springs is 17, and the sea
water sampling ponts is 5.

4.3, Bill of Quantities

Samplings: for river water 17 points x 2 times = 34 samples,
for sea water 5 points X 2 times = 10 samples,
for spring water 17 points x 2 times = 34 samples.
Laboratory Test: for river water 10 items listed asbove for each sample,
for sea water 10 items listed above for each sample,
for spring water 9 items listed above for each sample.

4.4. Reporting

The report shall include 1) database file and hard copy including alt analyzed data, 2) daily
works record, and 3) photo album for the field and laboratory works.

Form and software to be applied on the database report is to be proposed by the sub-contractor
for approval of the Team but it must include the name of targets, sampling point, date and time
sampled and analyzed, method and volume of sampling, persons in charge of, result of
analysis and remarks.

5. WATER QUALITY ANALYSIS (2)

The Contractor shall carry out the Water quality Analysis for Hydro-geological Study in
the target area (hereinafter called as “Work5”) as described in the followings. “The
Engineer” described in this paper shall be Mr. Ryoichi KAWASAKI, Hydrogeologist of
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Rivers Gaunging Data Sheet
onth: AUGUS
Code Name of the Spring lesrwmen | 0TI —""".:‘ 01 mseuge. | Dichargs | Tempraturs| - Boctrs-
x y | my, | Ce | ek
601 NAHR EL KABIR VC-204 390n 36°1832" 250 131 25.50 396.00
602 NAHR OSTOUENE UC-304 34°33'507 36°05736" 73 .28 24,30 524.00
603 NAHR. EL BARED UC-204 34°3¢01" 35°5T41" 20 .57 26.60 372.00
&4 MAHR ABCU All UC204 34°18733° 35°5143" 263 0.51 17.30 403.00
605 NAHR EL JAQUZ DRY
606 NAHR IBRAHIM UC3M o34 353007 i6 0.37 26.30 303.00
&07 NAHR EL KELB DRY
08 NAHR BEIRUT DRY
609 NAHR EL DAMOUR DRY
610 NAHR EL AWALI UC-304 33°35'19° 35°3236 12 0.51 19.20 501.00
611 NAHR SAINIQ DRY
652 NAHR EI ZAHRANI UC-30¢ 33°29297 Eiirixl o 6 0.02 270 793.00
613 LOWER LITANI UC-304 33°19'48" se15L” 2 0.08 13.40 T42.00
614 UPPER LITANI DRY
615 NAHR EL AASSI UC-204 247237307 3455 598 6.01 14.73 3700
TOTAL MEASURED
REMARKS: NAHR B JAGUZ
NAHR EL KALB
NAHR BEIRUT
NAHR EL DAMOUR

NAHR SAINIQ

NAHR ARQA

TOTAL DRY




 AUGUST 200

Cods Nesme of thy Spetog. © Vitage | Ivstrameat [Ceerration Polnt in Drgro), Ainde | Povctorgs
B x ¥ -y ] e
101 NABAA FNAIDEQ FNAIDEQ UC-304 ki L 36°1 221" 1325 91.40
103 NABAA EL BANAT FNAIDEQ UC-304 LIRS 3671 148 1201 12.08
104 AN EL DEEX. AKKAR EL ATTICA | BUCKET 34°301 5° 371 P55 1272 8.02
1051 | NABAABL CHOUHEL ALI | AKKAR EI ATTICA | BUCKET 34°301 2 36°1 357 1336 1235 9 50 ®/7.00
1052 | NABAA EL CHOUH EL WATI| AKKAR EL ATTICA | UC-304 34301 5 367 56 1271 60.80 9.60 408,00
106 NABAA EL JAOUZ AKKAR EL ATTICA | txc-304 34°30r25° 36°1 408" 1183 3886 10.10 384.00
107_{ NABAA ECH CHEIKH INAD | AKRAREL ATTICAL WER 343058 571451 958 21.55 12,00 411,00
108 NABAA OMAR KAYLO | AKKAR EL ATTICA ]  UC-304 343057 3671 459" 1109 18.92 10.10 417.00
109 ADN EL WATIEH ARKAR FL ATTICA ] UC-304 3493221 36°1 438" £64 ki) 14.70 &25.00
110 ADN EL. HOMSIYE AKKAR EL ATTICA | BUCKET 33T 6L 748 3.24 13.40 525,00
111 AIN AAYAT AAYAT BUCKET IITLE 3671 155" 650 1.40 15.40 513.20
112 NABAA ES SAFA BODALAA UC-3204 34%3718" 36%23'35" 383 499.93 15.50 522,00
13 TAL ET TINE BOQAIAA TIC-264 343912 381500 221 118.50 18.10 542,00
115 AIN BL ABIAD QOBAIYAT BUCKET 347325 3671550 672 366 1510 616,00
116 NABAML HMADE QOBATYAT 50100 34T0Y 3671625" 915 18.64 13.00 527.00
117 NABAA EL SHARQI ANDQET SOA00 34030737 3% 83T 790 471 17.20 534.00
118 NABAA EL CHARQL ANDQET BUCKET 34°3246" 346815 721 13,19 14.90 486.00
119 NABAA ECH CHEIKH LAQLOUG BUCKET 3401 25°5733" 1571 3,36 9.00 26100
120 AR ES SAOUDA ANNOURINBHARISY 50100 3471 125" 3595600 1733 3.06 8.10 9100
| 122 NABAA EL MOGHRAQ rmownu.g 50100 31018 35°5244 1608 18.46 370 445,00
123 NABAS, EL. KORSI WATA HOUB 50/100 3471137 35°5.044° 151% 31,77 10.00 358.00
126 NABAA HL FOUAR LAQLOUQ BUCKET 3090 3555534 1955 .18 570 358.00
127 FE HOUALIF [NOURINE-WADIEL J| BUCKET 3471008 3575457 1651 3.57 £80 37200
128 NABAA HL ANBOUB _ [NGURINEWADIEL J| BUCKET 3471 00T 35°5508" 1150 413 10.30 337.00
129 AN EL BAIDA ANNOURINE-HARISY  BUCEET 41217 35°581 5 1952 1.01 9.30 39200
130 NABAA KL AHMAR __ JANNO nm_[g,é BUCKET LS 354722 1767 197 9.10 399.00
131 HABAA EL ASFAR mommmxsﬂ 504100 340) 1157 355719 1745 315 810 01 .00
132 NABAA HAZRITA NOURINE WADI L.} BUCKET 3401018 355338 1607 111 990 348,00
133 NABAA EL MOKHADA TANNOURINE BUCKET 34°L 0" IFAE 1460 258 13,50 231.00
134 NABAA EL IDID ANNOURDNELHARISY  BUCKET 3401158 355573 1841 1.06 8.50 396.00
135 NABAA DALLI KFARHILDA UC-204 34°1 311" 35950041 523 1252 13.50 246.00
136 NABAA RACHAAINE RACHAAINE UC-204 34023150 35755507 157 21033 11.20 %100
137 ADV HL KHALDIEH KCHALDIEH UC-304 304 35%5420" 147 9.81 18.50 524,00
138 AYOUN ACHACH ACHACH UC-304 3472520 3575200 20 53.76 19.60 537.00
139 HABAA MAR SARKIS EHDEN 1C-304 34717721 35°58r58" 1510 65.63 640 194.50
140 NABAA EADISHA BCHARRE UC.304 34 438" 3s%0z12 1708 273,41 560 202,00
141 NABAA NBAT BCHARRE BUCKET 3401541+ 3670124 1768 13.9% 5,50 73400
142 NABAA MAR SEMAAN BCHARRE UC-304 °1543° 36%00r34™ 1753 58,37 530 193.20
143 AIN EI. HADDAD BCHARRE UC-304 3 543 57504 1545 17.33 850 2600
145 NABAA EL JOUANT BEQAAKAFRA | BUCKET 34 350° 3%z | 1931 261 10.40 269.00
145 AIN MABKEA BAZOUN UC-304 33 3555542 1732 597 1.60 303,00
14 NABAAFL AARBIT BEQAAKAFRA BUCKET kT ksl 36%017" 1770 35.78 550 20600
148 AIN EL FOUAR ES SOUAISS] UC-304 33316 3650857 143 20.26 20.00 572,00
149 NABAA EL HADDAD SAADINE BUCKET 3473530 by 51 232 20.70 £55.00
152 NABAM EL QULQAS KOUAIKHAT 50100 334y 36°0543* 84 5.64 2100 543,00
164 ADIEL AFSA ANNOURDNE:! BUCKET 34°1 201" 35°5948" 1663 5.62 0.60 336.00
185 ARID BL MSALLEM __|ANNOURINE BUCKET 12107 350573 1787 1.02 10.90 479.00
166 NABAA EL KORST INOURINE-WADI EL )| BUCKET 3471018 35°5446" 1685 236 10.80 359.06
1 NABAA EL CHELLAL LAQLOUQ BUCKET 40T 4 3505407 1972 101 770 2300
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Cube' | Namof e Byrimg Villge g T—y [ ST _ﬂ-m-u-i Abiindn.| Diochurgs | Toinpemstors | T | o,
x y - ] e S | oma
169 NABAA CHAIAA NOURINE -WADLEL & BUCKET 34°1 007 35°551 7 1748 116 5.40 352.00
17 NABAA EL TINE AKKAR EL ATTICA KUC&T 34°3139° 36°1 403" 655 8.40 15.10 297.00
171 AIN EL TAQIVEH AKKAR FI. ATTICA | UC-304 3431 5412 663 19.72 12.80 382.00
172 AN EL SET QOBAIYAT 50/100 343724 36°L84T 514 8.50 15.00 590,00
173 AIN EL TINE ANDOET BUCKET 3403242 Elugte7o] 731 1.46 16.40 538.00
174 NABAA EL HARFOUCH BCHARRE BUCKET 34% 543 36%01'17* 1773 19.89 5.50 176.10
i76 NABAA EL RAMAM CHIR EL HMAIRIEH 50100 34°3758* 36%5149" E 47.34 21.60 £78.00
177 NABAA GHZATLT CFHZATL] 50/100 34%55736" 365067207 7 3735 24.10 513.00
178 | NMABAA ABOU SHAWRAT KOUAIKHAT BUCKET 34734207 36%5'51° B4 17.65 21.50 493,00
mumber of pipes
179 NABAA 83 S_IR_ELBANNTYB UC-204 3a%2300" 26%01142" SR 485.32 8.40 22'2__ i mm
Tamber of pipes
taking water from
the spring & not
180 NABSA JSIEM BEQAAREABOUNE|  $0410G 34%2221" 360206 1094 3.2 1.20 201200 nckded
181 NABAA SUCCAR BEQAARHABOUNE| _ 50100 3w 36700 58" 1676 195,31 5.50 179.00
182 NABAA CHOFIO KFARBIBNTT 507100 34%2400" 36%04'30" 1134 15.15 11.60 435.00
183 AIN EL BORI MINEEH 50100 34051 35°5620" 10 24.14 i9.40 1007.00
184 AIN EL CHARCHARA MINTEH BLCKEY 39075046 35%671 20 4 11.76 19.60 921.00
185 AN MARKABTA MARKABTA 50100 3T _3_5"57'58' 275 211 1970 404.00
186 AIN MARMAR OYQUN BS SAMAK | 50100 Y ol 3650121 243 12.56 16.90 506,00
187 AR ES SAYED OYOUN ES SAMAK | 5100 342821 36%00'10" 216 34.10 15.60 515,00
188 ADN EL SAKHRA MINIEH 5100 34°2940° 3575601 0 481 21.50 865,00
189 AIN EZ ZARQA MINIEE 507300 3402040 3595609 2 61.60 19.90 293,00
201 NABAA BL BAROUK BAROUK UC-304 33%4242" 35%91735 F089 620,45 10.30 260.00
202 NABAA ES SAFA SAFA UC-304 33%4507 35%208* 914 £81.45 1110 268.00
207 NABAAEL AKHOUAT WADI BENEELAY UC-304 33°4114 35%5218 443 65.07 15.90 455.00
208 AN El BARDEH WAD] ENEHLAY TRC-304 33%4755" 25%3143 389 10.36 17.00 571.00
213 NABAA BATER BATER BCH CHOUF|  UC-304 33%95158* 35%3704* 971 4513 13.50 452.00
212 NABAA EL AASAL FARAYA 1C-304 34700135 35°80n18" 1551 471 48 540 186.30
N3 NABAA EL LABAN KFARDEBIAN TRC-304 3395742 3S°4F4Y 1645 3320 7.30 240,00
| 214 | AIN ED DELEE FARAYA 15C-304 34900038" 35°4927 1279 26.51 .80 2900
s MNABAA EL MOHARA w TRC-304 4004 35430 1542 12.01 11.40 491.00
26 NABAA EL QANA HRAJEL TC-304 3490232 35°483]" 1580 33.38 10.00 403,00
I NABAA BCH CHHARIR MAROUBA BUCKET 34°01700" 35°4605" 1252 1.28 15.10 204.00
n72 NABAA ES SOUANE MAIROUBA BUCKET 35°0054 35°4611" 1308 264 13.30 350.00
218 NABAA El. SANNOUR MARDUBA | FCRET+UCH 3018 5c4gse 1332 511 15.30 353.00
| 2182 NABAA EL TANNOUR MAIRCUBA BUCKET 35°01'1 2 35°45267 1319 1.75 12.60 70200
ne NABAM SANNINE BASKINTA UC-304 33°561 2 35°531° 1674 2138 6.00 220,00
220 | NABAA JAOUZ EL NEMEL BASKINTA U304 33°594% 35°5018 1655 6.88 880 268.00
] NABAA KHALAF QARTARA BUCKET 340847 35°5102* 1189 1.04 13.60 465.00
| 224 RAS EN NABAA QARTABA 50100 34083 35751723 1329 1.78 14.50 387.00
223 | NABAA BCHCHARBINE | BCH CHARBINE SO0 340707 3595137 1578 475 12.10 386,00
226 NABAA EZ ZGHTR ECH CHARBINE | BUCKET 34°0T03" 35°5131° 1565 1.51 12.60 317.00
227 NABAA EL KBIR BCHCHARBINE | BUCKET wgrie | assvse 1585 1.62 10.80 360.00
| 28 NABAA BL FOUAR BCH CHARBINE | BUCKET OIS 355139 1621 522 8.60 313.00
9 NABAA BZ ZEN MGHAIR! BUCKET 240018 3505228 1257 1.06 16,80 47200
| 230 NABAA BOU SALHAB MOHARI . 50100 34°0618" 3565248 119% 9.26 12.60 4]5.00
731 NABAA EL TOUTE YANOUH 50100 34°0F5T 3505247 1106 278 12.80 _631.00
-2 NABAA EL ROUAISS AAKCURA BUCKET 340635* astsezss } 1300 | i1625 9.00 21100
3 AR EL BARBRISSE AAEOURA BUCKET 34°0008¢ 35%srsee 1904 246 9.00 31300
|24 AIN L BAHRA AAKOURA VC-304 34%E31" A5°5T04" 1861 1.87 10.40 366.00
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. . Flostre-
Cnde Neww of the Spring Vi Instragent [Olwarvation Poit  ( Dogroo) Aliinde | Dincherge | Tempirnturs| boctiv I Rntmwric
75 AIN El. QASSIS AAROURA BUCKET 34%08'a4 35°5231 1818 1.00 9.80 386.00
——
6 AN EL JAOUZ AAKOURA UC-304 3"o818” 35955143 1558 1315 9.70 27800
7 AIN RICHME AAKOURA UcC-304 3dorzs 35°5506" | 3508 7.50 210 359.00
ng AN SNITA AAKOURA UC-304 34%701 35%5422° 1307 177 11.70 536,00
g AN ELIAS AAKOURA BUCKET 347 3595253 } 1500 214 12.50 212.00
240 AIN EL BLATA ASKOURA BUCKET 34°07'57¢ 35952431 1666 362 12.60 296.00
241 AN EL DAIAA AAKOURA BUCKET 0714 35%5416 1382 5.42 1080 200
245 AIN EL SAFRA AFKA UC-304 34°%04113" 357531 3+ 1145 1571 11.10 335.00
U6 AIN EL HISSAN AFKA UC-304 34%408" 35°5306" 1182 10.45 10.50 297.00
247 NABAA EL, MADIQ YAHCHOUCH UC-304 34°05°08" 35%42707° 170 51310 15.40 20600
248 | NABAA EI DAYSHOUMIEH | PAYSHOUNIEH UC-304 33950125* 35%3519" 110 117.26 1750 554.00
750 TANNOUR EL WADI ANTELIAS UC-304 33°5443 353557 22 34.96 16.20 486.00
21 FOUAR ANTELIAS ANTELIAS UC-304 33°5442° 353555 30 261.68 16.00 425.00
256 NABAA EL QAA _SAFA UC-304 3% 3s%ap0s” | 981 X 11.50 267.00
257 NABAA ET TANNOUR SHFA UC-304 35%4457" 35%4208" 997 110.94 11.50 267.00
258 AIN EL DAIAA AN ZHALTA BUCKET 33%435 3574 7408* 1082 110 11.50 571.00
259 NABAA EL MOUBARAK DEIR DOURIT UC-304 33%4)114" 35%rn- 455 9.03 16.00 429.00
260 AIN ES SAOUDA AAKOURA BUCKET 34%819" 3575315 1820 1.03 10.50 393.00
261 DOUAR FL MARYEH AAKOURA BUCKET 4% 3595314" 1703 1.05 12.40 179.00
262 NABAA EL HOUAIRL QARTABA BUCKET 34%8'22" 35°95112" 1301 1.27 15.40 330.00
263 WABAA FL WAHLI QARTABA BUCKET 34%628" 3595111 7+ 1314 1.01 18.90 339.00
F
tuking water from
the spring » oot
305 QAA ER RIM ZAHLE UC-204 33953100 359571 6* 1277 129.65 £.00 191.10 inohuded
308 NABAA CHTOURA CHIOURA UC-204 33°49257 3595103 929 344,45 13.50 355.00
TR ST TS|
talang water from
the spring i oot
35 | NABAA BCH CHAGHOUR OUADI NAHLE 307100 CLEL 36°1 728" 1380 10.53 15.50 303.00 nchaded
310 HABAA EL FOUARA OUADI HAHLE 50100 0425 36911 1550 10.59 11.70 310.00
N1 | NABAA HAQL EL TEFFAHA] OUADINAHLE 507100 3007 367 E3 1487 30.25 13.00 380.00
312 NABAA EM MELHEM QUADI NAHLE 30100 ELwrly 3671 74T 1472 10.01 14.20 374,00
314 NABAA ER ROUAISS LABOUE TC-304 3471148 3672109 906 25178 14.30 324.00
200em snd 150utmy
taking waler from
the spring wro not
35 NABAA EL QAA LABOUE WEIR 34°1'52° 362105 908 416.60 17.50 324.00 inchdad
316 NABAA MATRAFE LABOUE 1C-304 347 151" 20T 903 175.02 14:20 323,00
317 NABAA SOUAIKA LABOUE VO304 34 148 3572010 903 24.76 14.30 32400
33 | NABAARASBAALBECK | RASBAALBECK UC.304 34°] 538 3622502 L] 18.69 17.80 477.00
1ng NABAA EL FAKEHA FAKEHA UC-304 347 431" 3672425 98] 84,57 17.90 357.00
— Niiofoza. .
200emm snct 1 50nny]
talang water from
the spriog we not
0 RAS EL AN BAALBECK UC-304 33sgsE 361259 1170 7.2t 16.50 28200 aokbed
e, T - — —
3 | NaBAA EL YAMMOUNEE | YAMMOUNEH 304 IUTIE T 1360 1123.88 13.00 240.00 e collected inlo
hr<l RASEL MAL HERMEL. UC-304 3472325 362 786 149.17 11.40 258.00
324 NABAA EL RAYSEH HERMEL UC-304 i) 5% 7559 12,36 11,70 266,00
325 NABAA EZ ZHOUR SAADNAYEL 500100 ki Aty 355730 910 115 18.60 574,00
SR 1= =0
k4] FHDAASHARIEH HERMEL iC-304 ELw<rid 34672235 777 53.03 12.46 %200
3= NABAA FL TAQA ZAHLE SO/100 335242 35°5)49 1308 10.37 11.00 280,00
rs] NABAA CHAMSINE ZAHLE UIC-204 3374037 3595723 387 115.43 16,70 444.00
330 NABAA ANTAR ANFAR UC-204 33°43'59" 3575846 581 2252 14.90 417.00
o1 NABAA AHLA CHAAT UC-204 340807 I AT 992 13.56 17.40 NGW
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Coda- | Fma ot Spelng Ve | St [Ororerton Pt Do e | Dby | Tepcntin] 0 [ gy,
332 NABAA OM RAAD LABOUE 504100 34°1 236" ks BSE 8212 15.70 475.00
333 NABAA GHABSFHOUN LABOUE 507100 3 a0 252034 v 5247 17.60 57900
334 AIN EL JAMBAA M_An;_m SO0 342413 3571447 1727 24.28 10.80 321!)
335 NABAA HL HAOUR MARJHINE 501100 U7 36571 345 1729 £4.34 17.1¢ 259.00
335 OYOUN TAQTAQ OYOUN TAQTAQ 501100 34°1 R0 3622157 161 22.76 16.90 461.00
7$mm and | PIPE
£ 00ram taking watny
froen the soring ere
01| NABAA JEZZINE TEZ7INE 1IC-304 3373224 3573513 1036 10.53 1320 3.0 | 1ot ochded
201 NABAA L ZARGA HIDAB UC-304 333447 3573205 30 16.90 1690 50200
a5 NABAA EL QUBAIAA KF ARMELK] 1C-304 330 3502830 343 389 17.20 731.00
410 AIN ABOU] YOUNESS KF ARMELKT UC-304 33°%3031" 35281 ¥ 317 3.83 18.00 £19.00
415 ATN EL BOUSTANE AN BOU SB0UAR | BUCKET 3399820 357307 393 320 14.50 534.00
418 AP EL BARDEH BESRI UC-3M 33°3504" I5ITAL 343 25.10 17.90 628,00
419 NABAA MERCHED MOUKHTARA UC-304 33314 35°3731" %8 66.24 1420 486,00
420 SIN EL DOUARA AINBOU SOUAR | BUCKET ne 35°31108" 875 1.47 15.50 $33.00
423 NABAA SFINTA WADY BERTY BUCKET 33°%28" kLird 74 353 116 18.00 385.00
| a2 AIN BOU SOUAR BOU SOUAR BUCKET RWLT 53z 993 4.5 13,50 27400
42 AIN BL DAIAA KEARMELK] BUCKET 133007 3572845 412 1.02 17.90 643,00
424 AN EL DAIAA JARIQUAA BUCKST 302047 353115 782 127 16.40 610,00
425 AIN EL HECHACHE JARIOUAA BUCKHT 3372635 35°31'L 3 716 1.04 16.50 382.00
02 HABAA BOU HALQA BOHSAS 1204 3£%24725 15%apss” 1 29018 18.90 515.00 frfven dischorgn @
504 NABAA HL AATOUZ CHEQA 1C-304 24°2020" 3504348 1 299 16,90 581.00
TOTAL NUMDER OF SPRINGS FOR FLOW MEASUREMENT 000
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Annex 3.4 LABORATORY RESULTS FOR WATER QUALITY 1 - RIVERS

Annex 3.

Month: AUGUST 2002

601 16011 | 602 | 603 | 6031 | 604 | 6041 | 606 | 610
—  pH pHUnit | 801 | 834 | 836 | 861 [ 800 | 826 | 7.08 | 785 | 812
T BOD mg/lL 215 | 06 | 161 | 24 02 | 224 | 136 | 19 ] 854
T CcoD mg/L 12 | 13 54 | 492 | 06 84 | 195 | 42 | 319
™ Suspended Solids mg/L 104 | 183 ] 13 | 163 34 22 | 829 | 62 23
Dissolved Oxygen mg/L 708 | 656 | 538 | 712 | 669 | 556 | 052 | 718 | 7.24
Total Nitrogen mg/L 046 | 032§ 022 1 026 § 021 | 017 [ 182 | 012 | 095
[ Total Phosphorus mg/L 008 | 009 | 005 | <001 ] 001 | 002 [ 18 | 002 | 005
Chloride, Ct mg/L 283 1 2004 | 213 | 125 | 101 ] 88 | 358 | 88 | 248
Total Coliform CFUADOmL b 420 1 1650 ] 580 | 4600 | 920 1 100 | 4200 | 100 | 125
Fecal Coliform cru/ioomt | 250 | 1,500 | 200 | 2300 | 150 30 [2200] 25 20
610-1 | 612 | 612-1 | 613 615 | s615-1 § 616 { 616-1
pH pHUnt | 775 | 783 | 782 | 755 | 807 | 825 | 833 | 7.79
BOD mg/L 05 | 375 ] 07 [ 316 | 038 51 | 127 | 02
COD mg/L 72 | 86 | si 8.1 1.3 1.4 6.1 13
Suspended Solids mg/L. 67 | 39 | 24 | 49 1.8 1.2 2.7 2.1
Dissolved Oxygen mg/L 789 } 815 1 652 | 664 | 916 | 808 | 404 | 834
Total Nitrogen mg/L 092 | 032 1 027 [ 036 o215 01 | 019 | 023
Total Phosphorus mg/L 003 | oo1 | 002 | 001 | <001 | 001 | 002 | <001
Chioride, Cl mg/L 201 | 425 | 426 | 455 ] 45 s2 1 205 | 137
Total Coliform CFUMoom | 110 | >200 | 350 | 150 | 125 | 440 | 3580 [ 200
Fecal Coliform CFU/00ml | 27 | >200 | 120 | 22 30 19 | 110 70
LABORATORY RESULTS FOR WATER QUALITY 1 - SEA WATER
Month: AUQQZ ;00;
701 792 703 704 705
pH pH Unit 8.12 8.08 7.92 8.12 8.08
BOD mg/L 3.2 2.9 0.5 1.2 0.4
COoD mg/L 1,130 840 1,180 690 780
Suspended Solids mg/L 32 29 6.5 1.4 16.2
Dissolved Oxygen mg/L 7.68 5.34 1.86 3.64 2.84
Total Nitrogen mg/L 0.25 0.14 0.69 0.42 2.95
Total Phosphorus mg/L 0.11 <0.01 0.14 0.01 <0.01
Chloride, Cl mgfL 16,266 18,325 21,999 19,020 18,670
Total Coliform CFU/100mi 174 110 230 140 290
Fecal Coliform CFU/100mi 24 80 150 16 30
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LABORATORY RESULTS FOR WATER QUALITY 1 - SPRINGS

Month: AUGUST 2002

101 112 116 i35 140 146 148 20t | 202 |
pH pH Unit 7.29 7.06 7.93 7.66 7.9 175 7.49 7.67 1.73
BOD mg/L 0.4 1 0.7 0.4 2.1 0.3 1.2 0.2 <0.1
CoD mgl | 18 | 32 [ 12 ] 07 | 58 1 05 | 14 | 12 | o4
Ammoma mg/L <0.01 | 0.048 | 0.073 | 0.0244 | 0.0122 { 0.0368 { 0.0129 | <0.01 [ 0.0244
Total Nitmgen mg/L 0.046 | 009 | 0.102 | 0.139 | 0074 | 0.105 | 0.136 | 0.01 0.07
Total Phosphorus mg/L 004 | <001 § <001 | <001 | <001 | <001 | 007 | <001 | <001
Chloride, Cl mg/L 7.1 14.5 14.0 5.5 2.5 4 26.8 19 33
Total Coliform CFU/160ml 11 370 30 5 22 100 610 0 0
Fecal Coliform CFU/100m! 4 100 i8 0 4 0 580 0 0
216 219 246 248 258 303 315 318
pH pB Unit 8 7.93 7.56 735 7.28 7.94 7.74 7.82
BOD mg/L 09 <0.1 0.63 <0.1 0.7 <0.1 0.3 1.3
COD mg/L 2.5 0.7 0.3 0.2 22 0.9 04 52
Ammonia mEIL 0,012 | 0.011210.0244] 0.0424 | <0.01 | 0.09761 0.0241 | 0.0174
Total Nitrogen mg/L 0182 | 0.06 0,09 0.1 0.04 015 | 0.i32 § 0.172
Total Phosphorus m& <001 | <001 | <001 0.74 0.27 <001 0.01 0.02
Chloride, Cl mg/L 4.1 3.3 54 19.4 19.9 43 33 14.8
Total Coliform CFU/100ml} 160 0 120 N 26 0 1] 370
Fecal Coliform CFU/100ml K 0 70 21 9 0 0 70
LABORATORY RESULTS FOR WATER QUALITY 2 - COASTAL SPRINGS
Mend AUGLST2002
CODE g3 | 14 18 | 19 | soz | so3 504 508 | 509 | slo
pH pH Unit 6.8 6.67 .02 6.71 717 7.12 7.36 7.83 7.14 1.2
Chlonide, Cl mg/L 25.8 26 21.5 12.3 20.6 478 39.6 338 2,247 | 206.7
Sodium, Na gg\/L 17.6 17.9 14.8 84 13.8 284 25.7 217.9 | 1465 | 1346
Potassium, K mg/L 21 33 1.2 0.79 19 39 34 84 156 5.3
Caleium, Ca !r_n&/l.. 158 1408 | 1042 { 1524 | 1006 | 72 4.4 100.1 | 147.2 89.6
&agnesium, Mg m&fL 17.1 14.1 376 15.8 144 169 134 526 § 1653 223
Iron, Fe mg/L 0.01 0.01 0.02 0.03 0.01 0.03 0.02 0.03 0.02 0.03
Bicarbonate (HCO3) mg/LasCaCO, | 3072 | 2914 | 2901 | 3043 | 2278 | 189.6 | 2054 | 2284 2332 | 1268
Sulfate, SO4 mg/L 105.2 875 752 80.4 234 20.2 21.1 702 | 3852 525
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LABORATOTY RESULTS FOR WATER QUALITY 2 - LOW ELEVATION SPRINGS

Armex 3-28

Month: AUGUST 2002
Juim———
113 136 137 138 149 152 172 176 177 178
pH pHUnit| 748 | 767 | 734 | 722 | 738 | 759 | 733 | 7.05 16 7.13
[ Chloride, C1 mgfL 15.8 5 189 | 156 | 348 [ 272 { 149 | 289 | 282 | 267
[~ Sodium, Na mg/L 10.4 34 12.3 101 | 256 | 212 9.3 204 | 209 | 216
Potassium, K mg/L 1.2 0.42 1.5 1.2 058 | 052 | 065 ] 056 | 064 | 059
Calcium, Ca mg/l. { 688 46 1084 | 1039 | 641 f 362 | 976 1 608 | 464 | 472
Magnesium, Mg mg/l | 214 6.2 14.6 9.7 25.4 9.8 204 92 136 | 136
Iron, Fe mg/l. | 002 | 001 | 005 | 002 | 009 | 010 | 003 [ 008 | 001 | 002
Bicarbonate (HCO3) | CaCO, | 2208 | 1184 | 266.4 | 1962 | 2003 | 2576 | 292.6 | 2452 | 2134 | 1973
Sulfate, S04 mg/l | 203 23 18.2 183 | 252 | 19.1 i68 | 273 162 § 141
188 186 | 207 208 247 250 | 251 | 259 264 418
pH pHUnit|{ 7.05 | 736 | 781 { 752 | 759 | 747 | 751 } 741 | 729 73
Chloride, Cl mg/l 11.5 93 114 | 151 7.5 103 | 101 104 { 642 | 17
Sodium, Na mg/L. 16 6.2 7.4 11.4 49 78 76 6.9 426 | 114
Potassium, K mg/d. | 089 | 072 | 056 3.2 0.5 119 { 112 | 092 19 0.92
Calcium, Ca mg/L | 762 | 761 | 883 | 901 | 559 | 80.1 { 784 | 942 [ 1785 | 1024
Magnesium, Mg mg/L 49 218 4.9 15.8 9.2 6.2 8.6 8.9 134 | 171
Iron, Fe mg | 001 § 001 { 003 | 002 | 001 | 003 | 004 ] 004 | 005 | 003
mg/L as
Bicarbonate (HCO3) | CaCO; | 1782 | 239.6 | 2028 | 2087 | 2154 | 180.2 [ 1716 | 1985 | 2728 | 2532
Sulfate, S04 mg/L 102 | 291 | 241 | 281 132 | 256 | 243 | 242 | 1025 | 728
LABORATORY RESULTS FOR WATER QUALITY 2 - SPRINGS AT MIDDLE ELEVATION
Month: AUGUST 2002
107 108 109 115 117 118 139 173 2Ll 23 |
pH pH Unit 7.8 774 | 748 | 757 { 752 | 748 | 192 8.1 747 | 176
Chloride, Cl mg/L 6.8 7.6 158 | 193 ] 132 | 11.3 23 20 8.6 8.7
Sodium, Na mg/L 42 5.1 105 | 127 | 85 7.4 147 | 132 58 5.6
Potassium, K mg/L 058 | 062 14 1.62 11 088 | 0.18 1.7 059 | 07
Calgium, Ca mg/L 58.1 62 | 799 | %61 | 752 80 422 | 672 | 664 | 702
Magnesium, Mg mg/L 182 | 171 | 243 | 186 | 253 9.2 3.1 273 | 109 | s6
Iron, Fe mg/L 002 | 002 { 062 | 001 | 002 | 003 ] 001 | 002 | 001 | 001
Bicarbonate (HCO3) CaCO, | 2003 | 1924 § 282 | 2982 | 2624 | 2045 { 87.1 | 2391 | 2385 { 1836
Sulfate, SO4 mg/L 6.7 14 13.1 161 | 202 | 2211 1.2 16.2 138 | 642
225 236 | 314 316 317 319 330 | 401 406 419
pH pHUnit | 7.55 | 789 7.7 1.73 7.7 78 761 | 756 | 726 | 797
Chloride, Cl1 mg/L 7.3 43 33 3.2 3.3 7.5 6.9 6.6 11.6 85
Sodium, Na mg/L, 47 2.7 23 23 2.4 56 43 39 72 5.4
Potassinm, K mg/L 042 | 029 § 05 051 | 053 | 059 | 039 | 033 | 109 | 0358
Calcium, Ca mg/L 702 | 482 | 464 | 432 { 438 | 435 | 312 | 592 } 963 | 802
Magnesivm, Mg mg/L 6.6 165 | 77 5.7 103 | 164 | 114 ] 124 | 146 | 109
fron, Fe mg/l. 001 | 602 | 001 | 001 | 002 | 0os | 002 | 001 | 001 | 002
mg/L s
" Bicarbonate (HCO3) CaCO, | 238.2 | 1983 | 1344 § 138 | 1304 ]| 1352 ] 201.2 | 2093 | 2506 | 246.5
Sulfate, SO4 mg/L 12 2.1 <01 | <01 | <01 9.4 16.3 2.1 162 § 137




LABORATORY RESULTS FOR WATER QUALITY 2 - RIVERS

Month: AUGUST 2002

Annex 3,

601 | 601-1 | 602 503 | 6031 | 604 | 6041 | c06 | 6061 | 610
pH pHUmt | 80t | 834 | 836 | 801 | 800 | 826 | 708 | 78 | 821 | 8.12
Sodium, Na mgd | 181 | 1326 | 136 8.7 7.1 5.6 36.9 52 5.8 15.9
Potassium, K mg/l 2.2 5.2 1.7 094 | 084 0.7 3.9 06 3.7 19
Calcium, Ca mg/l 452 | 588 | 688 | 76.0 | 665 | 561 | 1241 | 368 | 042 | 76
Magnesium, Mg mg/L 5.8 184 1 118 | 170 | 178 7.8 7.2 5.8 468 | 49
Iron, Fe mg/L 012 E 003 { 003 | 009 | 002 F 011 [ 022 | 002 | 148 | o2
mg/L as
Bicarbonate (HCOQ3) | CaCO, 170 | 2352 | 210 {2162 | 2118 | 169 3194 ] 122 | 076 | 163
Chieride, Cl mg/L 283 | 2004 | 213 | 125 10.1 8.8 55.8 88 | 1786 ] 248
Sulfate, S04 mg/L 13.1 | 55.1 172 | 452 1 351 173 | 598 1 142 | 13751 336
61011 612 6121 ] 613 | 6158 § 6151 | 616 | 6i61 | 619 620 |
pH pHUnt | 775 { 783 | 782 | 755 | 807 | 825 | 833 | 779 [ 79 | 1719
Sodium, Na mg/l. 129 | 270 | 289 | 290 3.4 3.3 13.1 8.9 16.5 78
Potassium, K mg/L 1.2 33 2.5 3.5 035 | 041 1.6 1.1 10.6 5.1
Calcium, Ca mg/L 12 | 1136 | 566 | 1088 § 448 | 493 | 576 60 1.3 0.6
Magnesium, Mg mg/L 124 | 117 | 189 | 49 58 12.9 5.8 243 | 562 | 616
Iron, Fe mg/l. 004 § 003 § 003 | 005 | 002 j 002 | 016 | 001 6.8 82
mg/L as

Bicarbonate (HCO3) ¢ CaCO, { 1753 | 216 | 2564 | 214 | 1408 | i654 § 178 § 2172 | 0.2 0.15
Chloride, C1 mg/L 201 | 425 | 426 | 455 4.5 5.2 205 | 137 195 171
Sulfate, SO4 mg/L 37t | 353 f 392 | 375 | <01 1.3 164 | 163 | 171 13.4
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