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Table D-1 Principal Indigenous Tree Species

in El Salvador
COMMON NAME SCIENTIFIC NAME FAMILY
Aceituno Simarouba glauca Simaroubaceae
Almendro macho Adira inermis Papilionaceae
Balsa Ochroma lagopus Bombacaceae
Bitsamo Myroxylon balsamum Papitionaceae
Brasil Sickingia salvadorensis Rubiaceae
Caoba Swieteaia humitis Meliaceae
Cedro Cedrela odrata Meliaceae
Cedro real Cedrela fissilis Meliaceae
Cenicero Albizzia guachapels Mimosaceae
Ciprés Cupressus lusitanica Cupresaceae
Conascate blanco Albizzia caribaea Mimosaceae
Conacaste negro Eunterolobium cyclocarpum Mimosaceae
Cortez blance Cybistax donell ~-smithii Biganoniaceae
Cortez negro Tabebuia guayacan Biguoniaceae
Flor de Fuego Delonix regia Caesalpinaceae
Granadillp Platymiscium dimorphandrum Papilionaceae
Guachipilin Diphysa robinoides Papilionaceae
Ishiaten Aicennia nitida Yerbenaceae
Laurel Cordia alliodora Borraginaceae
Leucaena Leucaena leucocephala Leguminosae
Liquidambar Liquidambar styracifiua Hamameliaceae
Madrecacao Gliricidia sepium Papolionaceae
Madresal o mangle negro Avisennia bicolor Verbenaceae
Mangle colorado Rkizophora mangle Verbenaceae
Maquilishuat Tabebuia rosea Bignoniacesae
Mora Chlorophora tintoria Moraceae
Nogal Juglans nigra Juglaadaceze
Pino Pinus tennifolia Pinaceae
Pino ocote Pinus oocarpa Pinaceae
Pino blanco Pinus pseudostrobus Pinaceae
Pino resinoso Pinus ayacahuite Pinaceae
Pito Eritrina berteroana Papilionaceac
Roble negro Quercas hondurensis Fagaceae
Robie bianco Quercys skinneri Fagaceae
Varillo Calophylum brasiliense Gutifferae
Volador Terminalia obovata Combretaceae
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Table D-2 Privcipal Tree Species for Reforestation

in El Salvador

_COMMON NAME SCIENTIFIC NAME FAMILY
Acacia mangium* Accacia mangivm Leguminosae
Bilsano Myroxylon balsamum Papilionaceae
Caoba Swietenia humitis Meliaceac
Casuarina* Casuarina equisetifolia Casuarinaceae
Cedro Cedrela mexicana Meliaceae
Cedro real Cedrela fissilis Meliaceae
Cipvés Cupressns lucitanica Cupressaceae
Conacaste Enterofoblum cyclocarpu Mimosaceae
Cortez blaneo Cybistax donel] -smithii Bignoniaceae
Eucalipto alba* Eucalyptus alba Myrtaceae
Eucalipto camaldulensis* Eucalyptus camaldulensis Myrtaceae
Eucalipto citriodora* Eucalyptus citriodora Myrtaceae
Eucalipto deglupta* Eucalyptus deplupta Myrtaceae
Eucalipto saligma* Eucalyptus saligma Myrtaceae
Flor amarilia Cassia siamea Leguminosae
Laurel Cordia altiodora Borraginaceae
Leucaena Leucaena levcocephala Leguminosae
Madrecacao Gliricidia sepium Papolionacene
Melina* Gmelina arborea Verennacese
Nim* Azadirachta indica Meliaceae
Pino caribe* Pinus caribaeg - Pinacese
Pino hendurefio* Pinus caribaea Pinaceae
Pino ocote Pinus cocarpa Pinaceae
Teca* Tectona grandis Verbenacede
Volador Terminalia ebhovala Combretaceae

(Notes) Mark of * indicates exotic species,



Table D-3 Principal Tree Species for Special Forest Producis

in El Salvador
COMMON NAME SCIENTIFIC NAME FAMILY
Aguacate Persea americana Lauraceae
Anona Annona reticulata Annoaaceae
Caimito Chrysophyllum cainito Sapotaceae
Caulote Guazuma uimifolia Stercutiaceae
Caiia fistola Cassia fistola Leguminosae
Ceiba Ceiba pentandry Bombacaceae
Chaperao Lonchocarpus caulgtus Legusﬁinosae
Chaguiro Colubrina ferrvgingsa Rhamnaceae
Copalch Croton reftexifolius Euphorbiaceae
Copinot menea courbsaril Leguminosae
Funera Dalbergia funera Leguminosae
Jiote Bursera simaruba Burseraceae
Jocote Spondias mombim Anacardiaceae
Jupiter de Java - Lagerstroemia speciosa Lythraceae
Lluvis rosada Cassia javanica Leguminosae
Mango PMlangifera indica Anacardiaceae
Marno de Leén Dendropanax arboreum Araliaceae
Maraitén Anacardium occidentale Anacardiaceae
Memble Poeppigia procera Leguminossae
Nispero Acharas zapota Sapotaceae
Paraiso o Volador Melia azedarach Meliaceae
Pepeto Inga edulis Leguminosse
Pinabete Abies gualemalensis Pinaceae
Quebracho Piptadenia constricia Legominosae
Ron-Ron Astronium graveolens Anacardiaceae
Sauce Salix chilensis Salicaceae
Tamarindo Tamarindus indica Leguminosae
Tihuilote Cordia denlata Boraginaceae
Zapote Pouteria mamosum Sapotaceae
Zorra Phifecolobium saman Leguminosae
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Table D-4 Main Plantations in and around the Project Avea

No OWNER NAME OF THE PROPERTY | DPTO/MUNICIPIOY SPECIES AREA| PLAN-
CANION o) | TG
YEAR
1 Cooperativa de 1a Reforma|Cooperativa Santa Lucia Ercoyo La Paz, SanluisTalpa,  |Teca 3ol 1934
Agrania
Sasta Licta Freoyo Cantén Ercoyo. Eucalipto deglurda 30 18
Lausel 3001984 |
2 |Asocizcidn  Cooperativa]Cooperstiva Sento Tomds LaPaz, San Luis Telps, |Evcalipio camaldulensis Rl 193
Santo Tomds
&RL. Canbda Tecualuya Teca 2y 1993
Lencaena 12 159
Madrecacao Iy 153
3 lAsniacién  CooperativalCooperativa San Josédeluna [La  Pez, Ssn  Pedro]Eucaliplo camaldulensis 15] 1587
San Josd de Masahuat, '
Luea Cantda Astonia Teca 40] 1887
Leucaena 251 19817
Madrecacao 2 1995
4 (Asociacidn Cooperativa dejCooperativa Nahualapa Ls Paz, Rosariola Paz,  |Madrecacao 10f 1593
RL. '
Nehuslspa Cantén E} Pedrogal Leucasna 1] 19
Flor amarilla 10 1993
Teca 80] 1995
5 Asociacidn Codperativa dej Hactenda Hastona La Paz, SenLuis Talps,  |Eucalipto camakiulensis W0 1993
RL.
Astoria Cantén Astoris Teca 0] 159
Lencaena 20| 1993
6 |INCOCA EL INCOCA LaPaz, RossrioLa Paz,  |Eucaliplo alba 7] 198%
Cantsn Tilapa Eucaliplo citriodora 7| 1989
7 {LACArO GRANJA CAPQ La Paz, Desvio SanPadro  {Facalipto alba 20| 1983
[Eucatipto citriadora
Masahust Teca 10] 1589
[Leucaena 10 1989
B [Ceoperstiva Los Novillos  [Los Nowilles la Paz, San  Podro]Teca X 1590
Masahuat
Cantén Los Nowilles
9 [Cooperativa Et Gusje El Guzje San Sabvador, Soyapargo, (Teca 10| 934
Csntda Et Guaje
10 |Sherwin Wilkams Sherwin Wilhams San Salvador, flopango, | Pino caribe 251 19%0
Amatilin Fucalipto deglupra
i1 |ANDA Guluchapa San Salvador, Bopango,  |Ewcelipio deglupta 0] 1580
Canién Gulochapa
12 |Joizpe Cudllar Jaime Cuéllar Cuoscetlin, Santa  Cru{Pino carite 51 1980
Michapa
Canién El Carmen
13 JCarlos Megia Without Name Cuseetldn, Candelaria, Teia 19] 1982
Cariddo Candelaria Encalipto deghupta
14 [Without Registration Without Registration Cuscatlin, San Agustin  [Eucaliplo deghupla 10 980

{otes) Sce Fig. D-1 Location Msp.
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Fig. D-1 Location Map of Main Planfations in and around the Project Area
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Table D-5 LAND CAPABILITY CLASSIFICATION

(THE USDA STANDARD)

Land Suited to Cultivation and Other Uses

Soils have few limitations that eestrict their uses.

Class 1
[ Class I Seils haye some limitations that reduce the choice of plants or
require moderate conservation practices.
| Class I Seils have severe lﬁnitations that reduce the choice of plants,
require special conservation practices, or both.
Class IV Soils have very severe limitations that restrict the choice of plants,

require very careful management, or both.

Land Limited in

Use - Generally Not Suited for Cultivation

ClassV

Soils have little or no erosion hazard, but have other limitations
impractical to remove that limit their use largely to pasture, range,

woodland, or wildlife food and cover.

Class VI

Soils have severe limitations that make them generally unsuited to
cultivation and limit their use largely to pasture or range,

woodiand, or wildlife food and cover.

Class VII

Soils have very severe limitations that make them generally
uasuited to cultivation and that restrict their use largely to grazing,

woodland, or wildiife.

i

Class YIII

Soils and landforms have limitations that preciude their use for
commercial plant production and restrict their use to recreation,

wildlife, or water supply, or to esthetic purposes.




Tabie D-6 Coffee Plantations In the Departments and Municipalities refated to the Project

Number of Farms Arza (M2) Area (ha) Asea per Farm (ha)
I lopango 4 299.50 20965 524}
2 San Marcos 46 £00.39 560.27 12.18
3.5an Martin 56 24375 17063 305
4 Santiago Texacuangos 183 316.45 22152 k21
5.Santo Tomas 37 59237 413.656 1124
6.Soyapango i2 554.50 38815 3235
Sub-Total 338 2 806.96 1,964 87 5.8t
SAN SALVADOR Total 8385 963560 6,7247.02 7.62
1.Cojutepeque 107 24102 658.71 6.16
2.Candelaria 83 18623 13036 1.57
3.El Carmen i4 102.25 71.58 511
4.San Cristobal 16 55.50 38.85 243
5.San Padro Pervlapan 54 24283 169.98 KR 3
6.San Rafacl Cedros 3 13.00 9.10 303
7.San Ramon 13 23.83 16.63 1.28
8.8anta Cruz Analquito 19 5650 3955 2.08
9 Santa Cruz Michapa il 101.00 70.70 6.43
Sub-Total 320 1,722.16 1,205.5) 3
CUSCATLAN Tota! 356 2,054.31 1,438.02 4.04
1.El Rosaric
2 Jerusalen 3 575 443 134
3.Mercedes La Ceiba
4 Paraiso de Osorio 8 58.00 40.60 5.08
5.8an Antonjo Masahuat
6.5an Emigdio 47 127.64 £3.35 1.96
7.San Frarcisto Chinameca 124 68730 4R1.11 388
§ San Juan Neoualeo 46 805.83 564.08 12.26
9.San Juan Tepezontes 20 74.50 5215 261
10.8an Luis
11.5an Miguz! Tepezontes 108 446.39 31247 237
12 San Padro Masakuat
13.San Padro Nooualco 62 591.75 41423 668
14 Sants Maria Ostuma 33 175.25 12263 396
15 Santizgo Noovalco 3 70.00 49.00 16.33
16.Tapathuaca
Sub-Tolal 451 304241 2,129.69 4.70
LA PAZ Tolat 525 3,6890.88 258292 492
1.Guadalupe 378 72872 510.14 135
2.8anto Domingo 1 100 070 Q.70
3.Tepetitzn 5 75.25 5338 1068
4 Verapaz 2 2275 6493 295
Sub-TFolal 406 £98.77 629.14 155
SAN VICENTE Total 413 1,021.27 714.89 1.73
Total in the Municipalities related 1,517 847030 59090 391
Total in the Departments related 2,179 16,404 .06 15,482 85 527
EL SALVADOR 114,696 188,118.14 131,682.70 LI3

Source; Salvadorean Counsil of Cofiee (CSC) Oct.1996

(Notes) Area of the estimated 17,500 ha is not recorded in this table.



Table D-7 Afforestation Plan for 15 years (1/3)
(for the Establishment of Plantation)

(Unit: ha)

Municipality™\Block A B C D E Total
SAN SALVADOR
1.llopango 258 258
2 San Marcos 50 50
3.San Martin 248 248
4.Santiago Texacuvangos 277 277
5.53nto Tomas 173 173
&.Soyapango n 1
Sub-total 1,077 1,077
CUSCATLAN
1.Cojutepeque 201 92 294
2.Candelaria 319 56 376
3.Et Carmen 4] 85
4 San Cristobal 219 219
5.8an Pedro Pervlapan 362 362
6.San Rafael Cedros 157 157
7.8an Ramon 8 168 176
8 Santa Cruz Analquite 100 73 172
9 Santa Cruz Michapa 113 113
Sub-tolal 1,103 777 73 1,954
LA PAZ
1.El Rosario 64 170 234
2 ferusalen 24 113 137
3.Meicedes La Ceiba 43 43
4 Paraiso de Osorio 116 116
5.52n Antonio Masahuat 120 283 403
6.5#n Emigdio 93 72 166
7.San Francisco Chinameca 123 187 310
8.San Juan Nonuzko 9 9
9. San Juan Tepezonies 2 269 43 318
10.82n Luis 6 3 8
11.San Migucl Tepezonies 114 3% 74 288
12.Sa3a Pedre Masahuat 31 210 488 229
13.Sap Pedro Nonualco 263 263
14.Santa Maria Osturos 347 347
15.8zntiago Nonualco 16 19 96
16.Tapalhuaca 254 254
Sub-total 392 24 1,498 299 1,508 3,722
SAN VICENTE
1.Guadalupe 312 312
2.Santo Domingo 131 131
3.Tepetitan 7 7
4. Verapaz 145 153 298
Sub-lofal 283 465 748
Total 2,572 1,085 2,036 299 1,508 7,500

(Notes) The target of the plan for the establishment of plantation 7,500 ha was allotted to each block and

monicipality based on the present 1and use according to the following weight distribution. |

Totsl Slope Class Slope Class Slope Class | Slop Class il Total Weight
Land-use I B 10 -VI Woodland Woodlznd S
Area VI Area Area Total
Area Area _Area '
10| s 10 30 30 15 100
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Table D-7 Afforestation Plan for 15 years (2/3)
(for the Introduction of Agroforestry System)

: (Unit: ha)
___Municipality\Block A B C D E Total
SAN SALVADOR
1.1lopange 263 263
2 San Marcos 73 13
3.8an Martin 04 204
4.Santiago Texacuangos - 209 209
5.5anto Tomas 145 145
6.Soyapango 156 156
Sub-total 1,051 1,051
CUSCATLAN :
1.Cojutepeque 198 120 318
2.Candelaria 260 62 321
3.E1 Carmen 259 259
4 San Cristobal 274 M
5.8an Pedro Perulspan 266 266
6.8an Rafae! Cedros 164 164
7.5an Ramon 7 190 197
2 Santa Cruz Analquito 61 59 120
9 Santa Cruz Michapa 76 76
Sub-tolal 867 1,069 59 . 1,995
LAPAZ

[.El Rosario 122 165 287
2 Jerusalen 24 102 125
3. Mercedes La Ceiba 33 38
4 Paraiso de Osorio 126 126
5.5an Antonio Masahuat 20 266 358
6.5en Emigdio 63 67 135
7.5sn Francisco Chinameca 74 187 261
8 580 Juan Nonualco 7 : 7
9 San Juz2a Tepezontes 1 212 47 260
10.5an Luis 2 k) 14
11.82n Miguel Tepezontes 124 36 84 244
12.S3n Pedro Masahvat 25 409 48] 915
13.San Pedro Nonualeo - 253 253
14.5aata Marta Osluma 329 326
15.Santiago Nonualco 68 43 1
16.Tapalhvaca 282 282
Sub-total 267 24 1,352 385 1515 3,743
SAN VICENTE )
1.Guadalupe 284 284
2.8anto Domingo 134 134
3. Tepetitan _ g 8
4. Verapaz 144 141 286
Sub-lotal - 286 426 711
Total . 2,185 1,378 1,837 585 1,515 7,500 -

(Notes) The target of the plan for the introduction of Agroforesiry System 7,500 ha was allotted to each block
and municipzlity based on the population and  present land use according (o the following weight distribution.

Tota! Agriculture Total Total | Slop Class | Stop Class | Slop Class 1T | Weight
Population | Populalion Land-use | Arable | 1 Arable f 0 Arable | -VI Arable
Arca Area Area Area Area Total
10 30 10 5 5 10 30 100
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Table D-7 A{forestation Plan for 15 years (3/3)

(Fotsl)
(Unit; ha)
Municipality ~\Bleck A B C E Total
SAN SALVADOR
1.Hopango 521 21
2.8an Marcos 123 123
3.San Martin 451 451
4 Santiago Texacuangos 486 486
5.5anto Tomas 318 318
6.8oyapango 227 227
Sub-total 2,127 2,127
CUSCATLAN
}.Cojutepeque 399 212 611
2 Candelaria 5719 ks 697
3.El Carmen 345 345
4 San Cristobal 493 493
5.5an Pedro Perulapan 629 629
6.5an Rafael Cedros 320 320
7.8a0 Ramon 15 358 372
8 Santa Cruz Analguito 161 132 292
9.Santa Cruz Michapa 189 189
Sub-total 1971 1,846 132 - 3,948
LAPAZ
1.El Rosario 185 336 521
2 Jerusalen 48 215 263
3 Mercedes La Ceiba 81 g1
4, Paraiso de Osorio 243 243
5.San Antonio Masahuat 210 549 759
6.8an Emigdio 161 140 300
7.8an Fraccisco Chinameca 197 kY2 571
8.8an Juan Nonualco 16 16
9_San Juan Tepezontes 3 480 s 578
10.San Luis 17 5 22
11.82n Miguel Tepezonies 298 75 159 531
12.8an Pedro Masabuat 56 619 969 1,644
13.82n Pedro Nonualeo 516 5i6
14.8aots Maria Osiunea 676 676
15.Santiago Nonuslco 144 62 206
16.Tapalthnaca 537 537
Sub-total 659 43 2,851 884 . 3,024 7,465
SAN VICENTE
1.Guadalupe 596 596
2 Santo Domingo 264 264
3. Tepetitan 15 15
4.Verapaz 289 294 584
Sub-total 569 891 1460
Total 4,757 2,462 3,873 224 3,024 15,000

{Motes) This table shows total of 1/3 and 2/3.
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Table D-8 Annual Afforestation Plan (1/3)
{for the Establishment of Plantation})

= (Unil: ha)
Municipality \Block A B C D E - Total
SAN SALVADOR
1liopacgo 17 17
2 San Marcos 3 3
3 San Martin 17 17
4 Santiago Texacuangos 13 18
5.8anto Tomas 12 12
6.50yapango 5 5
Sub-total 72 72
CUSCATLAN
1.Cojulepeque 13 6 26
2.Candelania ’ 21 4 25
3.E1Carmen ] 6
4. San Cristoba! 13 15
5.8an Padro Perulapan 24 24
6.San Rafacl Cedros 0 10 10
7.San Ramon | 11 12
8 Santa Cruz Analquito 7 5 1
9 Santa Cruz Michapa 3 8
Sub-total 74 52 5 130
LAPAZ '
}.El Rosario ' 4 Il ié6
2 Jernzalen 2 8 9
3 Mercodes La Ceiba 3 3
4 Paraiso de Osorio 8 8
5 San Antonio Masahuat 8 19 27
6.S2n Emigdio 6 5 11
7.8an Francisco Chinamexa 8 12 21
8 San Juan Nopuealeo | 1
9 San Juan Tep2zontes 1 18 3 21
10.San Luis | 1 1
11.8an Miguel Tepezontes 12 3 3 19
12.Sz2n Pedro Masahuat 2 14 33 49
13.San Pedro Nonualco 18 18
14.Santa Maris Ostuma 23 23
13.8antizgo Nonvalco 5 1 [
16.Tepalhuaca 17 ¥
Sub-total 26 2 100 20 [{i]] 248
SAN VICENTE
1.Guadalupe 21 21
2 Santo Domingo 9 9
3 Tepetitan 1 i
4. Verapaz 10 10 20
Sub-tofal 19 31 50
Tolal 172 72 136 20 101 500

(Notes) Figures ace 1/15 of Afforestation Plan for 15 years.
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Table D-8 Annual Afforestation Plan (2/3)
(for the Introduction of Agroforestry System)

{Unit: ha)
Municipality“\Block A B C D E Total

SAN SALVADOR

1.Hopango 18 18
2.8an Marcos 5 5
3.San Martin 14 14
4. Sanhiago Texacuangos 14 14
5.Santo Tomas 10 10
6.Soyapango 10 16
Sub-total 70 70 -
CUSCATLAN

i Cojutepeque 13 : 2!
2 Candelania 17 4 21
3.El Carmen 17 17
4 San Cristobal 18 18
5.8an Pedro Perulapan 18 18
6.8an Rafeel Codros 11 11
7.8an Ramon } 13 13
8.Santa Cruz Anglquito 4 4 !
9.Santa Cruz Michapa 5 5
Sub-total 58 71 4 133
LAPAZ

1.El Rosario 8 i i9
2 Jeruzalen 2 7 8
3. Mexcades La Ceiba 3 3
4 Paraiso &z Osorio 8 3
5.8an Antoaio Masshuat 6 18 24
6.8an Emigdio 5 4 9
7 San Francisco Chinameca 5 0 12 17
8 San Juzn Nonualco 1 -1
9.52n Juan Tepezontes 1 14 3 17
10.8an Luis 0 1 | 1
11.8an Miguel Tepezooles 8 2 6 {3
12 .8an Pedro Masahuat 2 27 32 61
13.8San Padro Nonualeo 17 17
14.8anta Maria Ostuma 22 22
15 Santiago Noauzlco 3 3 7
16.Tapathuaca 19 19
Sub-tofal 18 2 90 39, 101 250
SAN VICENTE

1.Guadalupe 19 9
2 Santo Domingo 9 9
3. Tepztitan 1 i
4. Verapaz 10 9 19
Sub-total _ 19 28 47
Total 146 92 122 39 101 500

(Notes) Figures are 1/15 of Afforestation Plan for 15 years.
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Table D-8 Annual Afforestation Plan (3/3)

(Fotal)
. (Unit: ha}
Municipality \Block A B E Total
SAN SALVADOR
I.Hopanga 35 35
2 San Marqos 8 g
3.5an Martin 30 30
4 Sanliago Texacvangos 32 32
5.Santo Tomas 21 21
6.Soyapango 15 15
Sub-total 142 142
CUSCATLAN
1.Cojutepegque 27 14 41
2 Candelaria 39 g 46
3.El Carmen 23 23
4 Szn Cristobal 33 33
5.5an Pedro Perulzpan 42 42
6.8an Rafaet Cedros 21 21
7.5an Ramon 1 24 25
§.Santa Cruz Analquito 1t 9 19
9.Santa Cruz Michapa 13 13
Sub-total i3 123 9 263
LAPAZ
1.El Rosanio i2 Y7 s
2 Jerusalen 3 14 18
3 Mercades La Ceiba b 5
4 Paraiso dz Osorio 16 16
5.8an Antonio Masshuat 4 37 51
6.Sa0 Emigdio 11 9 20
7.San Francisco Chinameca 13 5 38
8.San Juan Nonualeo 1 1
9.San Juan Tepezontes % 32 6 39
10.S=n Luis 1 1 |
11.San Miguel Tepezontes 20 5 11 35
12.8an Pedro Masahuat 4 41 65 110
13.5an Padro Nonualco 34 34
14.Santa Maria Ostuma 45 45
15.8antiago Nonuako {1 4 14
16.Tapalhuaca 36 36
Sub-total 44 3 190 59 202 498
SAN VICENTE
1.Guadalupe 40 40
2.Sznto Pomingo 31 3.4
3. Tepetitan 1 1
4 Verapaz 19 20 39
Sub-total 38 59 97
Total . 3 164 258 59 1) 1,000

(Notes) Figures are 1/i5 of Afforcstation Pian for 35 years.
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Table D-9 Number of Seedling required for Annusl Afforestation Plan (1/3)
{for the Establishment of Plantation)

{Unil: szedling)

Municipality \Block A B C D E Total
SAN SALVADOR
i.liopango 27,200 27,200
2 San Marcos 4,800 4,200
3.San Martin 27200 27,200
4 Santiago Texacuangos 28800 28,800
5.Santo Tomas 15,200 19,200
&.Soyapango £,000 8,000
Sub-total 115,200 115,200
CUSCATLAN
1.Cojutepeque 20,800 9,600 32,000
2.Candilania 33,600 6,400 40,000
3.El Camea 9,600 9,600
4 San Cristobal 24000 . 24,000
5.San Padro Peralapan 38,400 38,400
6.San Rafsz] Cedros 16,000 16,000
7.San Ramon 1,600 17,600 19,200
8.Santa Cruz Analquito 11,200 8,600 17,600
9 Santa Cruz Michapa 12,300 12,800
Sub-total 118,400 83,200 8,000 208,000
LAPAZ
1.Et Rosario 6,400 17,600 25,600
2 Jerusaken 3,200 12,800 14,400
3.Mercedes La Ceiba 4,800 4800
4. Paraiso de Osorio 12,300 12,800
5.San Antonio Maszhuat 12,800 30,400 43,200
6.5an Emipdio 9,600 8,000 17,600
7.8an Frarcisoo Chinameca 12,800 16200 33,600
8 San Juan Nooualco 1,600 . 1,600
9.San Juan Tepezontes 1,600 28,800 4,800 33,600
10.8an Luis 1,600 1,600 1,600
11.8an Migue! Tepezontes 19,200 4,260 4,000 30,400
12.8San Pedro Masahuat 3,200 22,400 52,800 78400
13.San Pedro Nonaleo 28,800 28800
14 Santa Marig Ostuma 36,800 36,800
15 Santiago Nooualco 8,000 1,600 9,600
16.Tapathuaca 27,200 27,200
Sub-iotal 41,600 3,200 160,000 32,000 161600 396,300
SAN VICENTE )
F.Guadalupe 33,600 33,600
2.Santo Domingo 14,400 14,400
3.Tepetitan 1,600 1,600
4 Verapaz 16,000 16,000 32,000
Sub-tolal 30,400 49,600 20,000
Total 275,200 115200 217,600 32,000 161,606 800,000

{Notes) Planting density is basad on 1,600 secdlings per ha.
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Table D-9 Number of Seedling required for Annual Afiorestation Plan (2/3)

{for the Introduction of Agroforestry System)

{Unit; seadling)

Municipality \Block A B C D E Total
SAN SALVADOR
Lllopango 14,400 14,400
2.8an Marcos 4,000 4,000
3.8an Martin 11,200 11,200
4 Santiago Texacuangos 11,200 11,206
5.5an10 Tomas 8,000 8,000
6.Soyapango 8,000 8,000
Sub-total 56,000 56,000
CUSCATLAN
} Cojutepequs 10,400 6,400 16,300
2.Candelaria 13,600 3,200 16,800
3.El Carmem 13,600 13,600
4 Szn Cristobal 14,400 14,400
5 San Pedro Perulapan 14,400 14,400
6.San Rafac] Cedros 8,800 £.300
7.8an Raroon 800 10,400 10,400
8 Santa Cruz Anslquilo 3200 3,200 6,400
9 Sants Cruz Michapa 4,000 4,000
Sub-total 46,400 56,800 3,200 106,406
LAPAZ
L El Rosario 640G 8,800 15,200
2 Jerusalen 1,600 5,600 6,400
3. Mercedes La Ceiba 2,400 2,400
4.Paraiso de Osodio 6,400 6,400
5.52n Antonio Masahuat 4,800 14,400 19,200
6.San Emigdio 4,600 3,200 7,200
7.San Frantisco Chinameca 4,600 9,600 13,600
8.San Juen Noauako 800 800
9.S20 Juan Tepezontes 800 11,200 2,400 13,600
10.San Luis 800 800 800
11.8an Miguel Tepezontes 6,400 1,600 4,800 12,860
12.5a0 Pedro Masahuat 1,600 21,600 25,600 48,300
13 San Pedro Nonualoo $3,600 13,600
14.Santa Maria Ostuma 17,600 17,660
15 Santiago Noouako 4,000 2,400 5,600
16 Tapalhuaca : 15,200 15,200
Sub-tolal 14,400 1,600 72,000 31200 : 80,800 200,000
SAN VICENTE
1.Guadalupe 15,200 15,200
2 Sznto Domingo 2,200 7,200
3 Tepetitan 800 800
4.Verapaz 8,000 2,200 15,200
Sub-totel 15,200 22,400 31600
Total 116,800 73,600 97,600 31,200 80,800 400,000

{Nates) Planting dessity is based on 800 seediings per ha,
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Table D-9 Number of Seedling required for Annual Afforestation Plan (3/3)

{Total)
{Unil: s¢adling)
Municipality ™\ Block A B C D E Total

SANSALVADOR
1.llopange 41,600 41,600
2.8z2n Marcos 8,800 3,800
3. San Martin 38,400 38,400
4. Santiago Texacuangos 406,000 40,000
5.Santo Tomas 22,200 27,200
6.Soyapaogo 15,000 16,000
Sub-total 171,200 171,200
CUSCATLAN
1.Cojulepeque 31,200 16,000 48 300
2 Candelana 47,200 9,600 56,800
3 E}Carmen 23,200 23,200
4 Saa Cristobal 38,400 38,400
5.8an Pedro Perulapan 52,800 52,800
6.5an Rafazl Cedros 24,800 24,800
7.8an Ramon 2,400 28,000 29,600
8 Santa Cruz Analquito 14,400 11,200 24,000
G Santa Cruz Michapa 16,800 16,800
Sub-total 164,800 140,000 11,200 314,400
LA PAZ
1.E1 Rosanio 12,800 26,400 40,800
2 Jerusalen 4,800 18,400 20,300
3 Mercedas La Ceiba 7,200 7.2100
4 Paraisa de Oserio 19,200 19,200
5.San Antonio Masabual 17,600 44,800 62,400
6.83a Emigdio 13,600 11,200 24,800
7.82n Francisco Chinaraca 16,800 28 800 47200
8.San Juan Nonualco 2400 2,400
9 San Juan Teperontes 24060 40,000 7,200 47,200
10 San Luis 2,400 2,400 2,400
11 San Miguel Tepezontes 25,600 6,400 12,800 43,200
12 Saa Pedro Masahuat 4800 44000 78,400 127,200
13 San Pedro Nonualco 42,400 42,400
14 Santa Mana Ostuma 51,400 54,400
15 Santiago Nenualco 12,000 4,000 15,200
16.Tapathvaca 42,400 42,400
Sub-tolal 36,000 4.800 232000 63,200 242400 596,800
SAN VICENTE
1.Guadalupe 48,800 48,800
2 Santo Domingo 21,600 21,600
3. Tepetitan 2,400 2,400
4.Verapaz 24,000 23,200 47,200
Sub-total 45,600 72,000 117,600
Total 392,000 188, 800 315200 63200 242,400 1,200,000

{Notes) This table shows tolal of 1/3 and 2/3.
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E. Basin Management (Basin management situation)

E.l Water use

E.1.1 Present situation

Groundwater is the main source of the drinking and irrigation (small-scale) wates supply in the study
area.  ‘The surface water of the Jiboa River is used by the residents along the river for laundry and
bathing, and by the animals for drinking. Studies were not carried out on the middle and downstream
basin areas where sand extraction is widely carried out.  On the 30th of September 1996, this excessive
extraction of sand was observed to have caused the El Rosario bridge to tilt, thereby destabilizing the
main river course which resulted in the erosion of the river banks.{ses Figure E.1.1.1}

E.1.2 Review of the plan for using the water of Ilopango Iake

ANDA has a plan for using the water of the llopango lake. The plan is to take 1.0m3/s of waler from
llopango lake and to use it as drinking water in eastem San Salvador city. Punta Shuguayo on the west
side is being considered as intake point. ANDA bas reported by succeeded in the experimental removal
of Arsenic(As), and is at present conducting experiments to remove Boron(B), as shown in the attached
table.

The development potential of the llopange lake is examined. The water amount that can be developed of
the Jake is presumed to be 1.5m3/s according to the investigation report of ANDA.

Therefore, the available amount of water becomes 0.5m3/s when the intake plan for water supply from
this lake is put into practice by ANDA.In the water resource development plan of the Jiboa river basin, it
is difficult to include llopango lake, even if the water quality problem is removed.

There are two reports which examine the water balance of the Ilopango lake, One is Datos Prelimicares
del Lago de Hopango para el Proyecto Regional de Eutroficacion Lagos Calidos, which Ing Jose Mario
Sorto{MPCDES) did in 1985, and the other is Balance Hidrologico del Area de la Subcuenca det Lago
de Hopango, which Departmento de Hidrogeologia of ANDA did in 1995.

The content of the report of ANDA is introduced because theze is no big difference in the contents of the
WO Teporis.

The water balance of the Bopango lake is shown by the uadermeationed expression.

P=FI+Ed+Qd + QI+ ASEtAB

P: Amount of precipitation during year:1770mm/year=354X 106m3/year

El: Amount of evaporation from water surface of the lake :2000mm/year=140x106m3/year

ETl: Amount of evapo-transpiration from subbasins  other than water surface of the
lake :1100mm/year=143x106m3fyear



Qd: Amount of discharge from the lake to the Desague river:1.5m3/scc=47.3x106m3/year

Ql: Amount of discharge from the lake to the sub-basin area:0.4m3/sec=12.6x10m3fyecar

AS: Water level rise during a year: 2cm/year=1.4x106m3/year

ARB: Difference of adjustraent of balance .

354=140+143447.3+473+12.6+1 4= AB

AB Amount of adjustment:9.7x106m3/year

The amount of the outflow to the Desague river is estimated at 1.5m3/s. '

Therefore, if intake amount of 1.0m3/sec is done by ANDA for drinking water, the pos:.lb!e
development will be the remainder of 0.5m3/sec.

The small water amount which can be developed originates in the fact that the basin area, which inctudes
70km2 of the Hopango lake, is only 137.9km2. The amount of the evaporation of the lake water surface
and a sub-basins accounts for 83% of the whole.
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NOTES
O . Water recreation
A > Washing
@: Smail-scale irrigation
X » Coliection of gravel
A : Drioking water of livestock
@ Fishing

Figure E.1.1.1 Present Condition of Water-Use in the Basin
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E.2 Water Quality

E.2.1\Water guality investigation result
Water quality surveys were carried out from February to October of 1996 -- twice in February, the
dry season, and twice in September and October, the rainy season -- to determine whether the
water qnahty of the Jiboa River, Ilopango Lake and the wells in the basin are suitable for
agricultural use and as drinking water foz the residents and animals. Sampling was conducted at a -
total of 27 points: 10 from the river, 6 from the lake, and 11 from wells (see Figure E2.1.1).
However, the wells were only surveyed twice: once each the rainy and dxy SEasons.
The following 35 parameters were used to survey the water quality of the river, lake and wells,
and the results are shown in Table E.2.1.1.

Temperature (FAO) 50,4 (FAO) NH; (FAQ) $S (FAO)

Furbidity (FAO) RAS As (FAO, WHO}) ™

Color (FAC) Ca (FAQ) Cr (WHO) TP (FAO)

pH (FAO) Mg (FAO) Hg (WHO) PO(-P (FAO)

EC (FAO) Mn (FAO) Pb (WHO) €03 (FAO)

DO (FAQ) Na (FAO) Cd (WHO} HCO; (FAO)

Total Coliform (WHO) K (FAO) B (FAO, WHO) Dissolved Solids (FAO)
CI (FAQ) NO3 (FAO, WHO) 180))) Total Solids (FAQ)
Hardness (FAO) NO; (FAO, WHO) BOD

* The items underlined were analyzed by the MAG, and the rest by FUSADES.

Because no water quality guidelines have besn established in Ef Salvador at present, the drinking
water guidelines of WHO and the agricultvral water guidelines of FAO were used.  The drinking
water guidelines of WHO specifies 0.30 mg/l as the permissible limit for boron and 0.01 mgAl as
the permissible limit for arsenic. Likewise, the agricultural water guidelines of FAO specifies
0.70 mg/1 as the penmissible limit for boron and 0.10 mg/1 as the permissible limit for arsenic.

E.2.1.1 Water Quality of the Jiboa River

Figure E.2.1.2 shows the changes in the water quality of the Jiboa River in terms of boron
and arsenic concentrations. The boron and arsenic concentrations in the Jiboa River
widely exceeds the permissible limits established by FAO for agricultural water. Only
heavy metals such as chrome, mercury and cadmium were detected from the samples taken
from the niver.
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E.2.1.2 Water Quality of llopango Lake

Figure E. 2 1.3 shows the boron and arsenic concentrations in the lake analyzed during the
survey. The concentrations of both propesties exceed the permissible limit set by FAQ for
agricultural water. This phenomena is atiributed to the fact that the lake is in a caldera.
The Chaguite River, which flows into the lake, is not considered a contaminant source in
terms of boron and arsenic properties, as concentrations of both are extremely low.

On the other hand, because of the urbanization of the Chaguite River basin, the water of the
lake becomes significantly turbid, particulardy after it has rained. Soil conservation
measures must be adopied in this basia.

The changes in the water quality of Hopango Lake were studied based on the surveys of
ANDA and Fundacion Amigos de! Lago de llopango. In 1994, ANDA conducted surveys
from March to July in Rincon Shuguallo, one of the planned intake points for drinking
water. The results indicate that the water in this point contains 0.6 to 0.8 mg/l of arsenic,
values exceeding the permissible limits set for drinking and agricultural water. In 1995,
the two surveys conducted by Fundacion Amigos del Lago de llopange from Octobes to
December did not detect any arsenic in the water. However, the water was found to
contain 7 to 10 mg/ of boron. Conclusively, even past water quality data of the lake
corroborates its unsuitability for agricultural use.

E.2.1.3 Well Water Quality

The water quality sarveys conducted on existing wells in the study area from February to
October of 1996 indicate that 9 of the 13 wells produce water not suitable for drinking,
(see Figure E.2.1.4)

Ttems 1, 2 and 3 above emphatically point out the unsuitability of water of the Jiboa River and
Topango Lake for drinking and agricultural use, and the limited number of wells producing
drinkable water.
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TableE2.1.1(1) Results of Water Quality Analysis( 1st of Survey of the Jiboa River )

Station No. R-1 R-2 R3 R4 RIS R6 R?7 RE  RY9 R-{0
Site Rio Desac Rio Jibo Rio Jibe Rio Jibe Rio Tila Rie Sep Rio Sep Rio Jitc Rio Jibe Rio Jibo
Date IMPE IMLSE TMASE 120 1296 12296 13296 12296 12295 12296
DS mg/t .

ECw ds/m! 717 168 243 260 308 250 213 272 356 265
T C 263 215 269 283 334 215 299 277 9% 32

Turbidity NTU
Hardrness mgequiv. 17672 5379 9028 8836 8068 7972 6531 9605 922 914
Sediments e

pH 7.45 76 795 3 3 77 17 7385 7.7 78
Ca mg/l 3747 1122 1723 2024 2164 2024 1884 1443 2164 13.03
Mg mg/i 3% 1046 876 1119 608 961 19 523 876 7.05
Na mg/l 121.21 4 488 47 425 269 256 694 588  68S
Co3-- wg/l i8 9 13 18 13 18 1% 18 18 18
HCO3 mgA 14642 11287 106.16 122.02 8541 8541 8341 150.08 122.02 14398
Cl- mg 9337 675 1988 3337 2663 1938 1349 3337 35325 3337
S04 mgA 16044 ND 2178 189 3294 3276 1116 1872 3312 387
SAR

8 mefl 052 03 029 035 039 042 033 039 0359 04
As mg/l 003 ND ND 0003 ND ND ND ND ND ND
NO3-N mg/l 063 093 I 05 138 045 065 065 063 093
PO4-P mg/} 133 L15 036 094 098 102 076 091 115 L1l
K g/l 12.4 59 7 68 78 67 63 9.9 86 109
Do me/l 8354 936 837 901 823 333 781 958 354 172
Mn mg/l

NO2.N g/l ND ND WND 007 ND ND ND ND ND 008
COD mg/l

BOD me/l 353 246 106 258 318 388 154 279 144 558
58 mg/l 42 52 36 68 98 62 92 40 136 10
N mpl 214 078 357 714 Ti4 471 87! 1172 643 214
TP mgh

Total Coliform mgh >1100 1100 8100 1100 >H60 >1100¢ >1106 >1i00 >1100 >1100
Cx mg/} ND ND ND 62 ND ND 022 ND ND ND
He mgl ND NP ND ND ND ND ND ND ND ND
Pb mg/l ND ND NP ND NP ND ND ND ND ND
4 mg/l 022 003 005 079 022 014 031 031 009 ND
Total Solids  mg/l 680 266 354 376 336 340 316 400 500 428
Dissolved Solid meAl 638 214 318 308 288 278  2M 360 364  4i8
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Table E2.1.1(2) Resuits of Water Quality Analysis( 2nd of Survey of the Jiboa River )

Staticn No. R-1 R-2 R3 R4 R-5 R-6 R-7 R-§ R9 R-10
Site Rio Dessc Rio Jibo Rie Jibe Rie Jibe Rio Tila Rio Sep Rio Sep Rio Jibe Rie Jibe Rio Jibo
Date 277296 271296 271296 2612096 26/2/96 2672196 2612195 2612196 2612196 2612/96
TDS mg/} .

ECw ds/m] 740 198 323 306 325 274 254 368 406 414
T C 32 263 43 282 34 27 32 278 33% 332

Turbidity NTU ,
Hardness mgequiv. 177.68 5571 10181 8644 7876 8068 6723 922 8336 H0.1B
Sediments |

pH 795 785 8 31 179 715 14 $ 74 79
Ca me/l 4329 1202 2164 2244 2405 2405 1923 2405 2244 2405
Mg g 1997 681 1265 876 584 584 48 876 778 13
Na wg 943 221 3542 348 384 282 228 49 514 523
CO3-- me/l 0 0 63 63 63 0 0 63 0 )}
HCO3 mg/l 200.11 31897 147.62 12507 112.87 11897 106.16 15008 144 1568
Cl- mg/l 656% 604 1593 17.75 2982 1775 16 4367 476 43.67
S04 wg 1692 306 2358 19.62 3222 2916 2106 342 2592 2362
SAR

B mg ND ND ND 616 ND NP NP ND 185 ND
As wg/l 034 003 ND 002 002 001 0003 0I5 014 013
NO3-N A 038 ND 0F 04 04 ND 058 148 063 005
PO4-P we/l 175 159 09 103 12 118 105 1 108 L4
K mel 102 59 59 39 72 64 66 7 16 83
DO g/l

Mn mg/l

NO2-N mg/l 002 002 001 007 003 0i3 009 00§ 005 002
CoD mg/l

BOD myl 215 393 058 186 486 78 143 215 215 315
S ma/} 16 16 16 9% % 52 28 58 194 248
N mg/l ND ND ND 214 271 229 314 414 28 ND
I14 my/]

Total Coliform  ma/l >1100 1160 210 4600 2400 >11000 4600 11000 430 750
Cr ma ND ND ND ND ND ND ND ND ND ND
Hg we/t ND ND ND ND ND ND ND ND ND ND
Pb A ND ND ND ND ND ND NP ND ND ND
Cd me/l ND ND ND ND ND ND NP ND ND ND
Total Solids ~ mp/l 582 252 322 410 390 344 304 422 492 44
Dissolved Solid mat 566 236 306 314 314 292 276 364 2198 186
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Table E2.1.1(3)  Results of Water Quality Analysis( 3 rd of Survey of the Jiboa River )

Station No. R-1 R-2 R-3 R-3 R-5 R-6 R-7 R-3 R-% R-10

Site RiaDesaque Rio Jiboa Rio Kboa Rio Jibea Rio Tilapa Rio Sepaguiapa Rio Szpaguiapa Rio Miboa Rie Jibaa Rio libaa
Date HITH 3554 25595 RS L] 2435 1995 3% ERSTI  5 2459
TDS wgl

ECw ds'ml 1550 163 345 509 144 10% 95 380 350 264
T C 293 244 02 n9 30.7 26.8 216 7 281 311
Turbidity NI1U

Hardness mg cquiv. 157.14 291 64.02 7178 88 221 3192 582 60.14 36.26
Sediments g1

231 82 7.25 7.4 765 7 695 705 73 71 705
Ca mgl 44.09 10,42 16.83 2004 2.62 16.03 641 16.83 16.83 12§82
Mz mg1 14.11 243 632 584 34 I8 438 535 185 5.84
Na wpl 294 129 48 33 124 104 2.6 556 50 41
CO3-- mgd 359 0 0 0 o o o 0 0 0
HCO2 mgl 195.01 5003 11287 11897 6284 50.03 5613 10616 10616 100.06
Cl- mgl 3 39 51.83 9326 6.06 Exy | 78 63567 55.74 39.76
504 mgl 63.36 42.66 378 40.3 417 4277 2502 436 5835 T2
SAR

B mgl 4.4% 0.}7 0.76 21y - 043 022 ND 163 1.32 088
As wgl 0.101 0.226 0492 ND 0.068 0.085 0.082 0.06 0.059 ol
NO3-N ol ND 24 1 083 1.33 1.68 1.73 0.7 0.95 058
PO4-P mgl 195 095 1.43 1.24 1.08 0.94 0.73 1.86 1.83 1.9
K mg 'l 32 15 11 12.2 6.7 64 59 9.8 10 87
DO ol 651 1.67 666 683 6.37 1142 102 7.34 635 6.45%
Mn gl

NO2Z-N mgi 015 0.74 082 Wb ND ND ND ND ND ND
cGh [T 3 3.1 748 37131 2239 §1.16 5224 3131 463 7463
BGCD ol 288 315 288 45 5 5 125 325 65 1025
85 gl 158 170 208 247 259 48 206 1253 1532 1285
™ gl 57 3 6.57 £.357 3 5.2 6.57 4729 7.14 8.57
i1 mzl

Total Coliform M 3000 2300 110000 46000 110000 15000 24500 24000 >110000 11096¢ 110000
Cr mgzl ND ND ND ND ND ND ND ND ND ND
Hg w3l ND ND ND ND ND ND ND ND NP ND
Pb mg} ND ND ND ND ND ND ND ND ND ND
Cd mg! ND ND ND ND ND ND ND ND KD ND
Tolal Solids mgl 1128 423 653 664 177 972 395 1615 1817 1604
Dissoh=d Sclid mg 1 b 253 355 417 218 resl 189 362 345 3%
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Table E2.1. 1(4) Results of Water Quality Analysis( 4th of Survey of the Jiboa River )

Station No.

Site

Date

DS mz
ECw ds'ml
T C
Terbidity NTU
Hardnass £g equiv.
Sediments gl
pH

Ca mgl
Mgz mgl
Ni wzl
CO3- ozl
HCO3 mzl
Cl- w3l
504 ozl
SAR

B mg1
As w1
NO3-N w21
POL-P A
K ol
Do mz1
Mn mgl
NO2-N mzl
coD mg’l
BOD mz1
55 my'l
™ (73]
P mgl
Total Cotiform MNied
Cr mg1
Hg mz]
Pb mgl
Ccd ozl
Totat Sohids mel
Dissolved Solid mpl

R-1

R-2

R-3

R-4

R-5

R-6

R-7

R-$

RS

R-10

R Besagae Rio Jiboa Rio Jitea Rio Jiboa Rio Tilspa Rio Sepequispa Rio Sepaquispa Rio Jiboa Rio hibea Rio Jibea

171096

1448 228

218 276

15613 3288

&1s 24

3548 1122

1945 584

304 §5.2

429 .0

2001 8i.14

380.56 ©.58

1589 243

54 033

00935 00021

ND 0.65

215 0.54

33 62

1.52 854

ND 0.22

16 8

5.18 343

273 9

2385 357

23 1160
ND ND
ND ND
3581 ND
ND N.D

1 201

G926 192

76y
6.4

92.96

19
77258
1459
1236

200.11
16256
40.68

282
0178
015
1.62
162

837

ND
g
386
226
1.43

20

ND
ND
15.36
ND
765
54D

56
26.6

47.6

73
12.02
438
426

§7.85
5572
41.67

1.14
0.0202
ND

117

16

6.6

ND
21239
96.55
1016
11.43

11009

ND

ND
357

ND
1248
232

171096 1771096 1571096 151095

173
a3

71
9.62
58%
162

62.84
1207
21.06

0.2
0.017

ND

ND

ND

ND
i
159

E-14

15:10°96

162
7.2

495

2.25
13.63
5.35
183

93.96
7.81
. 1593

0.1%
0.064
ND
1.0%
64

272

ND
181.16

93
57

1500

ND

ND

ND

ND
0
172

15:10-96

133
213

308

7
8.62
6.32
152

£9.94
7.81
WUEZR

o
0.0263
wND
0463
46

274

ND
»nn
1.5
53
286

430

ND

ND

ND

ND
n4
17

614
31.2

§5.68

7.6
23.75
8.27
984

1568
119.28
312

215
0.027
ND
1.54
128

31.2

ND
942
4.5
%62
5

43000

ND
ND

1014

ND

695
433

651
278

£9.4%

15
2325
1621
10L.7

1629
12319
3294

235
00218
ND

1.76

133

218

ND
™
625

139
1

93000

ND
ND

10.72

Nk

604
157

15/10°96 15710796 1571096

333
301

85.68

7.5
2244
836
)2

142.76
955
306

1.71
¢.1028
ND

149

1.6

NP
197
15
199
643

43000

ND
ND

821

ND

525
326



Table £.2.1.1(5) Results of Water Quality Analysis( 1st of Survey of the Ilopango Lake )

Station No. L-1 L-2 L-3 L4 L-5 L-6

Site Rio Chaz Ilopange Hopange lopangt Hopangs Hopango Lake

Date 142/96 14/2/96 147296 1412/96 1472196 14/2/96

TOS mpAl .
ECw ds/ml 444 1621 1646 1653 1651 1663

T C .0 263 263 267 267 253

Turbidity NTU
Hardness wgequiv. 14791 167.12 16616 1652 1652 1652

Sediments o1

pH 76 16 17 27 17 7165
Ca wgh 3747 4469 4163 4168 4329 4329
Mg mg/t - 17.51 17351 1836 1836 16466 13.13
Na me/f 499 31654 3174 31211 21357 318.09
CO3-- mg/l 18 36 36 54 54 36
HCO3 mg/] 19523 26844 25624 21964 219.64 231.83
Cl- mg/ 19.88 43026 42036 42032 40044 42032
S04 mgil 7578 3233 5562 3292 5166 35292
SAR

B mg/} 034 o081 075 117 1 097
As mgA N.D 016 G¢l4 013 014 9013
NO3-N mg/l 073 098 065 075 06 073
PO4-P mg/t 162 263 262 267 265 265
K mg/l 63 3276 335 313 3125 318
Bo mg/l 776 394 439 4 418 363
Mn mg/l

NO2-N me/l 104 ND ND ND ND ND
CoD mg/l

BOD wg/l 5.03 65 i66 3128 455 305
§S mg/l 48 16 23 6 38 30
™ mg/l 1.29 300343 214 357 286
TP mg/t

Total Coliform  mg/l >1160 4 4 < 11 20
Cr mg/] ND ND ND ND ND ND
Hz mg/l ND ND ND ND ND ND
Pb mg N.D 003 002 003 003 003
Cd wg/l 019 014 009 019 0316 002
Total Solids g/l 492 1046 1056 1046 1092 1060
Dissolved Solid me/l 444 1030 1028 1040 1052 1030

Transparency  meter
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Table E.2.1.1(6) Results of Water Quality Analysis( 2nd of Survey of the llopango Lake )

Station Ne. L-1 L-2 L-3 L4 L-3 L6

Site Rio Chag lopange llopangt llopangt lopangt Hlepango Lake

Date 2812196 2872196 281296 2872/96 2R{2/96 28/2/56

08 met .
ECw ds/ml 460 1756 1795 1806 1756 1754

T C 265 28 275 18 218 28

Turbidity NTU
Hardness mgequiv. 1395 159.96 161.82 163.68 161.82 161.82

Sedimenls gl

pH 745 73 18 78 175 78
Ca aig/l 3928 4489 44389 4569 4439 4649
Mg mg/l 2335 14359 1556 1406 1459 4459
Na mp/l 5106 304.06 336935 33693 33895 31993
CO3-- ol 0 6.3 i 0 0 0
HCO3 g/l 21292 282.97 28797 29407 294.07 28797
Cl- g/l 1593 3937 410.74 41074 41074 410.74
S04 wefl 3276 4068 4131 2952 252 33834
SAR

B we/l ND 442 427 61312 4905 2
As mg/l ND ND ND ND ND ND
NOQ3-N mg/l 088 008 I 013 ND 01
PO4-P ol 15t 2211 219 22 24 218
K ol 62 289 351 353 3705 139,
Do mg/l

Mn mg/l

NO2-N mg/l 15 NP ND ND ND NbD
CoD mg/l

BOD g/ 2.65 33 183 365 315 1115
§S g/t 56 28 60 43 48 62
™ mg/l

TP wg/}

Total Coliforra mgA 4306 <3 <3 <3 <3 <3

Cr mg/ ND ND ND ND ND ND
Hg mg/l ND ND ND ND ND ND
Po mg/l NP ND ND ND ND ND
Cd wg/l ND ND ND ND NP ND
Total Solids  ma/ 382 1016 1014 1042 1042 1042
Dissolved Solid mg/l 326 98% 954 994 994 980
Transparency — meler - 9.5 96 104 73 1015
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Table E.2.1.1(7) Results of Water Quality Analysis(3 rd of Survey of the Hlopango Lake )

1656
0.5

15936

§.45
4489
14.5%

300
61.5
16223
100.44
5454

15.31

0.161

1.5%

287

146
426
44
1257

0.03%

1047
1003

Station No. L-1 1-2 L3 P-4 L-5 L6
Site Rio Chapate Bopangs Lake llopangolske Hopangolake HopangoLake [lopango Lake
Date 18056 18996 13995 189,96 13596 189,96
™S mgl

ECw ds'ml 366 1612 1526 1658 1700

T C 31.8 314 304 304 296
Turbidity NIY

Hardaess m equiv, 11904 158.36 155.52 1632 157.44
Sedirpents gl

fH 12 85 8.45 8.45 34

Ca gl 31.26 4249 46.49 4549 45.69

Mg mz1 1265 15.56 1313 1313 13.43

N3 mgl 339 m 256 2387 %0

CO3-- mzl 0 138 49.2 615 49.2

HCO3 mgl 1629 15068 175.09 161.06 20011

- mgl 13.85 31905 390.5 3905 400.44

S04 mgl 1172.72 6132 3388 6245 53.64

SAR

B w2l 3.3 1691 19.66 17.33 1591

Ay ozl 0.042 02 0.22 0.134 0.149
NO3I-N mg} 475 ND ND ND ND ND
PO4-P mgl 1.7 1.83 1.86 1.83 1.87

K mgl 94 25 7 rL 9

Do mgld 34 815 811 £13 i9

Ma mz1

KO2-N mgl 057 ND ND ND NOD ND
coD mg1 745 1493 1493 18.66 7.46

BOD mg 1 276 498 226 376 1.26

58 mgl 1256 e 14 2 50

™ mg1 14.18 141¢ ¢ 14.18 6.57

kg mgl

Tota] Colform semiazr  11x105 <3 <00 <300 <300 <300
Cr mg1 ND ND ND ND ND ND
Hg mg’l ND ND ND ND ND ND
b mgl ND 0.092 0.042 0.042 0.034

cd mgl ND ND ND ND ND ND
Tetal Solids mgl 1607 1044 1043 1660 1034
Dissohed Selid mgl 351 57 1029 1038 984
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Table E2.1.1(8) Results of Water Quality Analysis(4th of Survey of the Ilopango Lake)

Station No. L1 L-2 L-3 L-4 L-5 L6

Site Rio Chaguite Ilopango Lake Tlopango Lake Hopargo Lake Ifopangobake llepango Leke
Date 810/96 81096 81096 21096 871096 81096
DS mz}

ECw ds'm! 322 1,573 1,562 1,553 1,568 1611
T C 312 29.4 293 294 287 26.2
Tarbidity NTU

Hardness mg equiv. 954 147.6 1512 1476 144 1476
Sediments gl

pH 12 84 835 8.35 8335 835
Ca gl 28.86 1168 41.68 42.43 4328 4328
Mg mz] 8.76 14.59 15.56 14.5% 1413 1459
Na w1 85 295 307 368 307 308
CO3—~ mg1 0 459 492 355 5.5 61.5
HCO3 mz1 1629 15008 14276 13117 13117 14398
Ct- ozl 12.07 420.44 426 430.44 390.5 3905
S04 mgl 4177 3492 516 25.38 49.86 3582
SAR

B mgl 0.56 672 6407 5.57 6 643
As mgl 0.015 0171 ND 0056 0.10% 0192
NO3-N mzl 105 ND ND ND ND ND

POL-P mgl 0.17 0.19 ¢19 0.19 0.19 .12
K mzl 6.5 3193 32 33 iz 33
DO my1 4383 233 1.62 7.9 762 793
Mn wgl

NO2-N gl ND ND ND ND ND ND

CoD E~}A) 28,98 23.84 15.87 I 15.87 378
BOD mzl 55 41 41 2.1 23 26
58 ma1 722 3 10 4 0 1]
™ mz1 £.57 57 286 714 5.71 357
™ mzl

Tetal Coliform rExtmL 11090 230 <30 <30 <30 <30

Ce mz1 ND ND ND ND ND ND

Hg mz1 ND ND ND ND ND ND

Fb mgl ND ND 0.043 0.049 0.05 0.043
Cd mz1 ND ND ND ND ND KD

Tota] Solils  mgel 1934 3% 994 1069 973 94
Dissohed Sotid mg1 312 985 984 1065 973 993
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Table E2.1.1(9) Results of Water Quality Analysis( 1st of Survey of the Wells)

Statieon No. W-1 Ww.2 W3 Wde W5

Site Las Islef Astoria Dulce N San Ant San Ramon
Date 237296 237296 23/2/596 2312196 271296
TDs mg/l

ECw ds/ml 211 525 563 7.58 305

T C 295 9 9% 265 268

Turbidity NTU
Hardness mgequiv. 23621 1796 20938 24203 9797

Sediments 21

pH 6.5 6.7 665 6.3 6.5
Ca mg/l 431 5932 M55 6012 20.04
Mg mg/l 47.18 876 2L16 1654 1119
Na mg 748 368 423 6635 285
CO3-- g/l 0 0 0 ) 0
HCO3 mg/l 200,11 137.8% 28184 225.13 14398
Cl- wme/l 1033 497 1588 7952 994
S04 mz/l 918 756 18 7292 135
SAR

B mg/l 025 058 023 011 ND
As wg/l 01l 003 004 002 0003
NO3-N wg/] 18.38 0.1 04 1545 115
PO4-P me/1 09 221 423 076 112
K mgi 9.4 63 21 94 hRY
DO mg/k

Mn gl

NO2-N mgl 005 039 0354 014 002
COD mgA

BOD mg/h 267 43 447 434 168
S8 mg/l 60 86 7 42 6
T mg/l 1129 1643 2386 543 ND
TP mg/l

Total Coliform mgA 930 4600 430 2400 <3
Cr mgA N.D 005 ND ND ND
Hg mgA ND ND ND ND ND
Pb mg/ ND ND ND ND ND
Cd mg/l ND ND ND ND ND
Tolal Solids  mpA 778 484 534 620 3HM4
Dissolved Solid mg/ 718 398 462 578 308
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E.2.2 Review of the existing water quality data

E.2.2.1 Data of MAG

Water quality is evaluated based on the WHO's water quality standard for drinking water (Table-
E.2.2.1) and the FAQ’s water quality standard for the irrigation water (Table-E.2.2.2-4). MAG
regularly conducts  water quality investigation in the Jiboa river (Monte Cristo station} and the
Hopango lake (Apulo and Desague station){Table-2.2.5-6).

Boron in the Jiboa river water sometimes reaches 0.7mg/t or more, and exceeds the limit for
irrigation water as long as this investigation result is taken as true.

The boron density of the llopango lake water exceeds the irrigation water quality standard and is
not suitable for irrgation.

E2.2.2 Data of ANDA

It is reported that arsenic, boron, and chlonne in the water of the llopango lake are very high
according fo the water quality investigation reports of the llopango lake “Investigacion para
Potabilizar las Aguas del Lago de Tlopango, ANDA/OPS/OMS,1994,and Datos Preliminares del
Lago de Topango para el Proyecto Regional de Eutroficacien de Lagos
Calidos, MPCDES, 1985"(Table-E.2.2.7-8 Figure E2.2.1 )

.The water of the liopango lake has a range of arsenic density of 0.575-0.807mg/l and boron
density of 0.42 mg/l ,as far as this investigation result is concemed. These values Jargely exceed
the WHOQ’s water quality standard for drinking water, and the FAQ's water quality standard for

irrigation.

E.2.2.3 Data of Fundacion Amigos del Lago de llopango.

Fundacion Amigos del Lago de Ilopango is a NGO which acts to maintain the environment of
the Ilopango Iake. The water quality of the lake has been investigated every three weeks from
September of 1995,but mysteriously despite 6 samplings{4 stations in the lake) arsenic has
notbeen found(see Table E.2.2.9 and Investigation Results of Aquatic organism ).
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Table E2.2.1  WHO's Water Quality Standard Items for Drinking Water

Elemeﬁt WHO Acceptable Level in hg/L

Al 0.2
Sb 0. 005
As 0.010
Ba 0. 70
B 0.30
cd 0.003
Cr 0. 050
-~ Cu .o
Fe 0. 30
Po 0.010
Mn 0. 10
g 0. 001
Ho 0.070
Ni 0. 020
Sc 0.010
Na 200. 0
Zn 3.0
NH3 1.5
Cl- 250.0
CN- 0.070
’ F 1.5
H2S 0. 050
NO3 50. 0
NO2 3.0
$04-2 250. 0

Total Dissolved Selidos
Total Coliform

L

1,000.0
N. D/100m]



Table E22.2  Guidelines for Interpretation of Water Quality for Irrigation

Potential irrigation problem Units Degres of restriction o use
None Slight to moderate  Severe
Salinity
EC,! dS/fm < 0.7 0.7 - 3.0 > 3.0
ot
TDS mg/l < 450 450 - 2000 > 2000
Infiltration
SAR? = 0-3 and EC,, > 0.7 0.7 -0.2 < 0.2
3-6 > 1.2 1.2-90.3 <03
6-12 > 1.9 1.9-05 < 0.5
12-20 > 2.9 2.9-13 < 1.3
20 - 40 . > 3.0 50-29 <29
Specific ion toxicity
Sodium (Na)
Surface irmgation SAR <3 3-9 >9
Sprickler irrigation mell <3 >3
Chloride (CI)
Surface irrigation mell < 4 4-10 > 10
Sprinkler irrgation m3A <3 >
Baron (B) - mgil < 0.7 0.7-3.0 > 3.0
Trace Elements
(se2 Table 10)
Miscellaneous effects
Nitrogen (NO3-N)? mghh <5 5-30 > 30
Bicarbopate (HCOy) e/l < 1.5 1.5-8.5 > 8.5
pH Normal range 6.5 - 8.4

! EC,, means electrical conductivity in deciSiemens per metre al 25°C

2 SAR meaps sodium adsorption ralio

3 NG,-N means nitrate nitrogen reported in terms of elemental nitrogen

SOurce: FAO (1935)
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Table E2.2.3  Threshold Levels of Trace Elements for Crop Production

Element Recommended Remarks
maximum
concentration
(mg/l)

Al {aluminiumn) 5.0 Can cavse non-productivity in acid soils (pH < 5.5), but more alkaline
soils at pH > 7.0 will precipitate the ion and eliminate eny loxicily.

As (arsenic) 0.10 Toxicity to plants varics widely, ranging from 12 mgfl for Sudan grass
to less than 0.05 mg/fl for rice.

Be (beryllivm) 0.10 Toxicity to plants varies widely, ranging from § mg/l for kale 1o 0.5
mghl for bush beans.

Cd {cedmium) 0.01 Toxic o beans, beets and twmips 2t concentrations as Jow as 0.1 mgA in
nutnicat solutions. Conservative limits recommended due to its poteatial
for accumulation in plants and soils 1o conceatrations that may be
harmful to humans.

Co {cobaly) 0.05 Toxic (o tomato plants 21 0.1 mg/l in nutrient seletion. Teads to be
inactivated by ncutral and alkatine soils.

Cr {chrocmivm) 0.10, Not generally recognized as an essential growth element. Coaservative

' limits recommended due to lack of knowledge on s toxicity to plants,

Cu {copper) 0.20 Toxic to 2 number of plants a1 0.1 to 1.0 mg/l in nutrient solutions,

F {flvondc) 1.0 Inactivated by nevtral and alkaline soils.

Fe {iron) 5.0 Net toxic to plants in acrated soils, but can contribule to soil
acidification and loss of availability of esseatial phosphorus and
molybdeaum. Overhead sprinkling may result in unsightly depasits on
plants, equipment and buildings.

Li (Lithium) 2.5 Tolerated by rost crops upto 5 mgll; mobile ia soil. Touxie to citrus at
low concentrations (< 0.075 mg/l}. Acts simiterly to boron.

Mn  (minganesc) 0.20 Toxic to  number of crops at a few-tenths to 3 few mgil, but usually
only in acid soils.

Mo  (molybdeaum) 0.01 Not toxic to plants 2t rormal concentrations in soil 3r.d waler. Can be
toxie to livestock if forage is grown in soils with high concentrations of
available molybdenum.

Ni {nickel) 0.20 Toxic 10 2 number of plants a1 0.5 mgflto 1.0 mgil; reduced toxicily at

) neutral or alkaline pH.

Pd (lead) 5.0 Can inhibit plant cell growah at very high concentrations.

Se (s¢lenism) - 0.02 Toxic to plants at concentrations as low as 0.625 mg/l end toxic to
tivestock if forage is grown in soifs with relatively high levels of added
selenium. As esseatial efement to 2nimals but in very low
concentrations.

$n. (@in)

Ti (Glaniem) - Effectively excluded by plants: specific tolerance unknown.

w (tuagsten)

cC {vanadium) 010 Toxie lo many plants at relatively Yow concentrations.

Zn {zinc) 2.0 “Toxic to many plants at widely varying concentrations; reduced toxicity
al pH > 6.0 20d in fine textured or organic soils,

The maximum concentration is based on & water application rate which is consistent with good irrigation praclices
(10 000 m® per heotare per year}. If the water application rate greatly exceeds this, the maximum cencentrations
should be adjusted downward sccordingly. No tdjustment should be made for applicstion rates less than 10 000
m? per hestsre per year. The values given are for water vsed on a ¢ontinuous basis at one site.

Source: Adapted from National Acsdemy of Sciences (1972) and Prant {1972).
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Table E2.24 . Parameters used in The Evaluation of Agricultural Water Quality

PARAMETERS USED IN THE EVALUATION OF

AGRICULTURAL WATER QUALITY

Parameters Syrabol Unit
Piliysical
Total dissolved solids TDS mg/l
Electrical conductivity EC,, dS/m!
Tempecature T °C
Coloue/Tucbidity NTU/ITU?
Hardness mg equiv,
CaCGy/l
Sediments g/l
Chemical
Acidity/Basicity pH
Type and concentration of anions and cations:
Caleium Catt me/i
Magnesium Mgtt mell
Sodium Na* me/]
Carbonate Co;7 mefl
Bicarbonale HCOy me/]
Chiloride cL me/]
Sulphate S04 me/]
Sodwum adsorption ratio SAR
Boron B mg:‘k"‘
Trace metals mg/
Heavy metals mg/
Nitrate-Nitcogen NOy-N mg/l
Phosphate Phosphorus PO,-P mgl
Potassium K mg/l
b dSim = deciSiemen/metee in S1 Units {equivalent t0 1 mmho/cm)
? NTUNTU = Nephelometric Turbidity Units/Jackson Turbidity Units
> men = milliequivalent per litzre
4 mgn _ = milligrams par litce = parts per million (ppm); also,
mgfl ~ 640 x EC in dS/m
Source: Kandiah (19902}
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. Table E2.2.5  Results of Jiboa River Water Quality Analysis(Analyzed by MAG)

Site Rio Jibea

Staton No. Montecristo

Date 195  2/95 3/95 5/95  6/95 895 9195 11/95
TDS mg _
ECw ds/ml C 260 425 326 302 251 186 415 916

T C

Turbidity NTU

Hardness mg equiv.

Sediments g/l

pH 84 85 81 205 8 735 7.4 8.1
Ca mg/1 224 208 377 176 176 144 128 288
Mg mg/l 107 107 146 146 112 583 584 141
Na mg/l 47 377 373 334 315 191 453 128
CO3.- mg/l 75 369 123 0 246 0 0 309
HCO3 mg/l - 118 100 125 162 160 112 160 331
Cl- mg/] 398 199 - 16 139 138 99 558 172
SO4 meg/} 22 22 24 17 17 10 15 40
SAR

B mg/l .14 032 023 012 ¢ 002 118 367
As mgh

NO3-N mg/l

PO4-P mg/l

K mg/l 66 58 59 71 167 78 102 157
DO mg/]

Mn mgA

NO2-N mg/}

COD mg/l

BOD mg/l

SS mg/t

™ mgf

TP mg/l

Total Coliform mep/l

Cr g/l

Hg mg/i

Pb mg/

Cd . mg/]

Class C281 (€251 C281 C281 C281 CISt C281 C2St
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Table E2.26  Results of llopango Lake Water Quality Analysis(Analyzed by MAG)

Site Lago de Hopango

Station No. Desague

Date 6/6/83 171713 21/4/3+ 16/878' 29/8/8' 19107 12/1/90 7/5/94 2313i9.23/8/9.2/10/95
TDS mg/l

ECw ds'mi 21 22 179 104 1.7 1.82 1.84 187 161 162
T C 28

Turbidity NTU 2

Hardness mg equiv.

Sediments g/l

pH 83 82 81 84 B84 85 7.9 845 83 87
Ca mg/i 2.12 288 232 223 227 234 227 42.5 48.1 449
Mg mg/l 1.26 043 121 1.i1 138 105 136 17 131 117
Na mg/l 14.78 119 287 - 14.17 325 309 280
CO3-- mg/l 248 038 0 0 0 0 0 615 369 432
HCO3 mg/l 292 44 641 614 6.14 557 4.8 162 237.9 162
Cl- mg/ 9.76 10.26 10 10.34 10.56 10.12 13.01 430 343 365
SO4 mgfi 193 101 0.13 1.14 60 58 54
SAR

B mg/i 6.05 6.22 66 656 675
As mg/l '

NO3-N mg/l 008 044 021 072

PO4-P mg/l

K rag/l 34 32 34
DO mg/l

Mn mg/l

NO2-N mg/l

COD ng/] }

BOD g/t 0.7

55 mg/t - 34

™ mg/l

P mg/l

Total Coliforr mg/

Cr mg/l

Hg mg/l

Pb mg/l

Cd mg/l
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Table E22.7  Results of Ilopango Lake Water Quality Analysis(Analyzed by ANDA)

Site Lago de llepango

Station No. Rincon Shuguallo

Date 1213194 15/4/94 2314194 21/5/94 28/5/94 4/6/94 18/6/94 25/6/94
TDS mg/l

ECw ds/imnl 192 195 1% 204 2 203 202 204
T C 296 283 31 30 29 29 30
Turbidity NTU 2 2 2 3 1 ! 3 3
Hardness mg equiv. 170 162 168 162 172 164 172 168
Sediments gl

pH 8.06 81 806 807 802 794 867 89
Ca mg/l 448 472 52 . 48 456 448 456
Mg mg/l 14 107 923 107 131 - 141 M6 131
Na g/l

CO3-- mg/i

HCO3 mg/l

Cl- mg/l 3% 377 392 396 330 386 389 389
S04 mg/] 46

SAR

B mg/l 0.42

As mg/l 0662 0745 03807 0.575 - 0575 0575 0592
NO3-N mg/l

PO4-P mg/l

K mg/l

DO mg/l 415 3.16 - 865 879
Mn mg/1

NO2-N mg/]

CQOD mg/l

BOD mg/} 0.55 076 - 176 238
58 mgA

™ mg/l

TP mg/l

Total Coliform mg/l 50 2 2 - 0 22 2 0
Cr mg/l

He mg/1

Pb mg/l

Cd mg/l
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TableE228  Resulis of Ilopango Lake Water Quatity(As) Analysis(1980)
unit:mg/1
Fecha de Muestreo 17 Abril/80 27 Junio/30 . 18 Sept./80
No. de Profundidad Lab. Lab. Lab. Lab. Lab.
estacion mis CEL ANDA CENTA ANDA CENTA
o |0 | o5 | ¢ 08 [ 100 | 057 | o047
P - 0.6 0.90 0.65 0.40
|0 | oo | 10 {124 | 066 _| 039 |
12 [ .2 | o4 | 10 413" 1059 | 053 |
20 0.60 1.2 129 044 0.2¢
o | o0& | o 10 123 | o8 | oe
B3 |2 | osi | 3 10 | o | o6 | 055
20 0.59 1.0 0.97 048 0.61
4 |0 __|_oss | o0 | 114 | 0ss | 053 |
2 0.55 1.0 0.76 0.62 0.53
2 | o | o ess | o3 | 39 | oess | om
2 0.62 1.0 1.16 0.60 0.65
.0 oss | o4 | 10a | 06 | 065 |
22 |2 | ess_ | 03 | oewm | o029 | 059 _|
20 0.54 0.5 083 0.55 0.61
.0 | __ess_ | th | 105 | _oes | _0ss |
23 | 2 | ess | 12 | 1 | os7 | 06 _|
20 0.47 1.1 i.24 0.62 0.57
24 | __ o0 | __os1 | 09 | 123 | o0sa_ | o4
2 0.64¢% 0.9 1.26 0.60 £.57
3 |0 | _oss | 16 |12 | 069 | 065
2 0.52 1.0 1.12 0.62 .47
o loesi | ¢ 06 _i__ 106 | _o0ss | o061 |
2 |2 | es | ¢ 04 | 12 | _o0ss_ | 059
20 0.52 0.2 0.97 0.63 0.75*
0 [ oess | 1a | 13 | 0352 | 069
33 |2 | o0 | 19 | 0% | 045 | 06
20 0.55 0.8 132 0.44 .61
3 | o foesi ) x|z | _ese | ees |
2 0.53 08 1.07 0.56 .59

Maximo D.64 19 1.35 0.69 0.75
Minimo 0.45 02 0.76 0.29 0.39
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Table E.2.2.9

Resulis of Itopango Lake Water Quality Analysis(1995)

(surveyed by Fundacion Amigos del Lago de Hlopango )

Station No. L-1 L-5 L7

Site Chaguite Dessgue Codinto
Date 107295 107395 10/3/95
TD§ mg/l

ECw ds/ml 1650 1700 1300
T C 29 28 28
Turbidity NTU

Hardness mg equiv.

Sediments ol

pH 1R 79 39
Ca mg/l

Mg mg/l

Na g/l

CO3-- mg/l

HCO3 w2/l

Q. meg/l

SO4 mg/l 634 675 675
SAR

8 mg/l 213 815 3
As mz/l ND ND ND
NO3-N mg/l ND ND ND
PO4-P mg/l 192 1388 1388
K m3/l

Do mg/l 793 66 3.6
Mn e/l

NO2-N mg/l ND ND 0.05
COD we/l

BCD mzfl

S8 mg/1

™ mg/1

T wz/l

Total Coliform mg/

Cr mg/1

Hg m/l

b e

Cd mg/1

Total Sohds  mgA 987 1036 100§
Disselved Sotid mgA 968 1028 1000
Transparency  meter 1.8 42 62
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Statien No.
Site
Datz

TOS
ECw

T
Tushidity
Hardness
Sediments

pH
Ca
Mg
Na
COD3--
HCO3
Ci-
S04

SAR

B

As
NO3-N
PO4-P
K

[B14)

Mn

NO2-N

CcOD

BOD

Y

™

TP

Total Coliform

Cr
Hg
by
Cd
Total Sclids

wogd
ds/m}

NTU
mg equiv.
21

ma/t
ol
ol
wgll
e
mgl
me/l

mg/t
mg/l
wg/l
mg/l
wsl

mz/l
mefl
m3
mg/l
mg/l
wa/l
mg/l
w1
g/l

wg/l
w3/l
wg/l
wy/l
myl

Dissolved Solid mg/l

Transparency

meler

L4 L-3 L-7

Chaguie  Dessgue  Coiolo
121495 1271195 1211795

»

23 8 23

7.7 %3 7

432 612 603
£.03 887  £36
N.D N.D ND

1.93 191 1.93

8.25 39 7.3

NA NA NA
NA NA N.A



(3) Investigation Results of Aquatic organism

Investigation of Aquatic organism in the Jiboa River was carried out by Fundacion Amigos del Lago de

Ilopango at the same time as river water quality investigation. The investigation results were as follows.

FUNDACION AMIGOS DEL LAGO DE ILOPANGO

INFORME DE RESULTAROS FISICO-QUIMICOS Y BIOLOGICOS
ORTENTDOS FN LA CUENCA DEL. RIO JIBOA , SUS RIOS TRIBUTARIOS
SEPAQUIAPA,TILAPA Y DESAGUE  DEL LAGO DE ILOPANGO Y CINCO
ESTACIONES DE MUESTREO EN EL LAGO DE JLOPANGO . EL SALVADOR.
FEBRERO DE 1996.

RESPONSABLES: Lic Mario Sagastizada y Lic Jeannette de Herndndeg
(Biologos de Fundacién Asnigos del Lago de llopango.).

COOPERACION CON  EL PLAN MAESTRO :
"DESARROLLO AGRICOLA INTEGRADO DE 1LA CUENCA DEL RIO
JIBOA EN LA REPUBLICA DEL SALVADOR".
AGENCIA DE COOPERACION INTERNACIONAL DEL JAPON (JICA),
MINISTERIO DE AGRICULLTURA Y GANADERIA (MAG),
REPUBLICA DE EL SALVADOR.

San Salvader, 8 de Marzo de 1996,
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35

ANTECEDENTES
_ A sohcxtud de los especialistas en hidrologia de 12 Misién Japonesa
(JICA), los bnélogos salvadorefios : Lic. Jeannette de Heméndez y Lic. Mario Sagastizado,
gcompaflaron, a la  Misién en los monitoreos y registro de pardmetros Fisico-Quimicos y

Biclégicos.

OBJETIVOS

-Reconocer las caracter{sticas ambientales de los sitios de muestreo
selecionados por el JICA.

-Colectar muestras para andlisis microbiologicos , bioldgices y Fisico-Quimicos.
-Medir los volfimenes del caudal de los puntos selecionados

ACTIVIDADES

En cada sitio selecionado , se describieron las caracteristicas ecolégicas : como tipo de
sustrato , vegetacién , uso del suelo y del agua, presencia de asentamientos humanos, industrias ,
otc. Ademds, se regisiraron los pardmetros fisicos-quimicos : temperatura del ambiente y del
agua, aspecto y olor del agua, turbidez, pll, Oxfgeno Disuelto, Potencial Redox, Porcentaje de
Saturacién de Oxigeno, Salinidad ( Parfmetro tomados con el Multipruebas Hidrolab, financiado
con fondos del FIAES).

Los miembros de la Misién colectaron muestras para anélns:s quiniicos siguientes :

Boro, Arsénico, Sélidos Totales, Disueltos, y Suspendidos, Cloro, Sedio, Calcio, Magnesio,
Sulfates, Cromo, Mercurio, Plomo, Cadmio, Nitrégeno lotal, Fesfato Total, Fosfatos, Carbonatos,
y tambiép, muestras para determinacién de Coliformes Totales.

Ademés rogisirason los volumenss de caudales en cada lugar..

Los sifios considerados fieron los siguientes:
El: ESTACION RIO DESAGUE DEL LAGO DE ILOPANGO.
E2: ESTACION RIO JIBOA { Ctn. Santa Anitay Sn Juan Buena Vista, Cuscatlan).
E3 : ESTACION RIO JIBOA (Ctn. y Crio. Miraflores, Paraiso de Osorio, La Paz).
EA: ESTACION JIBOA (Montecristo).
E5: ESTACION RIO TILAPA (Cerca de Santa Cruzeel Tuna!)
E6: ESTACION RIO SEPAQUIAPA (Hda. San Mawricio, El Rosario).
E7: ESTACION RIO JIBOA ( Hda. Monteverde).
E8 : ESTACION RIO JIBOA ( Puente Carretera a la Herradura)
E9 : ESTACION UNION RIOS SEPAQUIAPAY JIBOA
E10 : ESTACION RIO JIBOA ( Hda San Jose La Luna).
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CARACTERISTICAS AMBIENTALES

ESTACION RIO DESAGUE .LAGO DEILOPANGO (E1)
Este rio es el eftuente del lago de llopango{ ubicado aproximadamente a 5 km. abajo del
desague ).Se encuentra enunacuenca bastante forestada, posee piedras de tamaflo
mediano, conrestos vegetales suspendidos.
El candal del rio es moderado, de movimiento lento y con una delgada lémina de agun.

ESTACION RIO JIBOA (Cin. Santa Anita y San Juan buenavista). (£2).
El Rio Jiboa presenta en este sitio un abundante caudal , con corrientes fuertes El lecho

del rio esté constituido por rocas de gran tamafio y con abundantes vegelacién arbérea cubriendo
las mérgenes.

Algunos agricultores poseen regadlos para el cultivo de hortalizas(guisquileras, loroco,
tomate etc).Existen actividades domésticas de lavado de ropa, limpieza y extraccién de agua
para consumo humano .

Se visité el caserio Cacahuatales del Municipio de San Ramén, en ¢l lugar ANDA desarrollaun
proyeclo de extraccibn y tratamiento de agua de pozos, para ser enviada a los municipios de
Cojutepeque, Candelaria, y E Carmen, para consumo humano.

El sitio del Caserfo Cacahuatales, estd rodeado de cullivos de guisquiles, y arboles maderables
ghundantes.

ESTACION RIO JIBOA (EJ)

Dicho sitio se encuentra entre los municipios de Paralso de Osorio y Santa Marfa Ostuma,
Cantén y Caserlo Zacatales LaPaz.

La cuenca del rio Jiboa ,en este punto , es sumamente accidentado, bastante cubierta de
drboles, no existen caseclos cercanos , pero si campos de cultivo de sorgo , pifiay frijolares en
lag areas cercanas al rfo.

El lecho del caudal esta compuesto por arena y piedras de diferente tamafio y existen
pequefias caidas de agua que cansan turbulencias en el caudal. '

El sitio descrito presenta poco impacto antropogénicoe.

Durante las fechas 17 Y 18 de febrero, se incluyo el sitio : Rio Jiboa, Cantén y Caserlo
Concepcibn, municipio de Mercedes La Ceiba ( acé se encuenira uns antigua represa y planta
generadora de electricidad, acturlmente en desuso), en estas fechas no se realizé el musstreo en

el sitio de Parafso de Osorio por la dificultad de] acceso.
1.as caracler{sticas medioambientales del nuevo punto de muesireo son: :
E! rio Jiboa a la aftura del municipio de Mercedes la Ceiba estd rodeado por una cuenca muy
accidentada (aprox. a 00 msnm), existen actualmente actividades agricolas de recoleccién de
cafia de amcar, se observan sumeroso campos de cullivo en fase de preparacién para la
proxima temporada de siembra , los alrededores son dreas muy forestadas con especies
arbustlvas propias de la zonay de gran valor para fa poblacién , como también cultivo frutales
permanentes( citricos).

En las zonas de poca pendienle y aledafias al rio se desarrolla cultivos anuales de frijol y
guisquites, utilizando agua proveniente " del reservorio sefialado anteriormente ( agua de origen
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subteiranco) , tos cultivadores entrevistados prefieren usar dicha agua en lugar de la proveniente
del rfo, pues afirmaron que esta Gltima es muy " salina ™ para sus cultivos.

Es de sefialar que el acceso es bastante accidentado, sunque existe una adecveda red de
crminos vecinales recien construida que comunica a los diferentes caserios de Ia zona.

Algunas de las especies vegetales identificadas en | zona fueron : .
Citvicos "Volador”, "capulin macho","lmwrel maderable”, “caulote”, "ficus”, "Conacaste”,
"zapote","carreto”, "chilamate” "ceiba®, "aceituno”, "irayol”, existen otro mimero de especies
forestales no identificadas.

ESTACION RIO JIBOA (Montecristo). (E4).

Esta 4ren es bastante forestada , con vegetacién de Selva Baja Caducifolia (4rboles sin
hojas), el sustrato esté constitvido por afloramientos rocosos{ roca fundida }, el rio posee
abundantes rocas de gran tamafio en su cauce, tiene un cavdal fuerte y con 4reas de golpeteo, las
aclividades domésticas de lavado de ropa y baflo son considerable , y se encontraron
desperdicios téxtiles en las orillas del rio.

ESTACION RIO THLAPA (E5) (cerca de Santa Cruz el Tunal, La Yaz).

Fste rio es ofro ftributario del Jiboa, en sus alrededores se¢ encuenlran
poblaciones rurales que hacen uso del agua para actividades domésticas y  sbrevadero de

ganado.
Ef sustrato del rio es arenoso , su corrtente es lenta

ESTACION RIO SEPAQUIAPA (E6)

Fsta drea estd rodeada de poblaciones rurales, Fébricas de Maguilas, aclividades de
exfraccién y procesamienlo de arena y piedras; asf como actividades agricolas, pastoreo y
abrevadero de ganado , siembra de cultivos anuales como sorgo, y ajonjoll, el agua se utiliza
para actividades domesticas ( lavado de ropa ,baflo), y pesca.

Con respecto a la vegetacion  s6lo se observa crecimiento de gramineas en los bordes
arenosos de la cuenca, es escssala vegetacién arbérea, también se observan plantas acudticas

como Lemna sp. Hidellla v ertlctliata . )

El lecho derio  est4 constituido principalmente por piedras de menor tamafio , arena y
piedra pémez;con relacién a labiota, se observaron peces de la familia Poecili dae .

ESTACION RIO JIBOA (Iida. Monteverde) (E7).
Ubicada en el 4rea de San  Pedro Masahuat, cuenca rodeada de paredones y con susiralo

arenosos, rocas de diferentes tamaflos y con un candal moderado Existe crianza de ganado en los
alrededores.
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RIO JIBOA (ES8).

Este sitio se caracteriza por ser una cuenca srenosa y deforestada , esta ubicadaenla zona
costera del deparlamento de 1a Paz, con industrias de extraccién de arena y piedsa, el aguaes
ulitizada en actividades domésticas de lavado de ropa, baflo, recreacidn,ete.

En log alrededores existen campos de cultivo que en estos momentos se hallan
abandonados.Jgualmente el sustralo est4 constimido por piedras de gran lamafio y arena.

ESTACION UNION DE 1OS RIOS SEPAQUIAPA Y JIBOA.(E9).

Este silio es arenoso , conuna mayor corriente, escaso de piedras, y notable arrastre de
srena, igualmente despoblada de estrato arbéreo.En este sitio se realiza la pesca de camarén de
rio.(Macrobrachinm sp.).

.ESTACION RIO JIBOA (Hda San Jose La Luna). (£10).

[n esta drea , la Cuenca del rio Jiboa se extiende considerablemente, no existe un
caudal principal , el snstrato es arenose y la [4mina de agua es delgada, se presenta bordes
deforestados, con 4reas de cultivos como sorgo, malz, amoz, ete. y pastoreo de ganado.

Kl agua se utiliza para actividades domésticas,y Ia extraccién de arena alta Tambien se
realiza la captura de camaron de rfo.

RESULTADOS PRELIMINARES

Los resultados que se han obtenido en cada una de las estaciones se presentan agrupados
en los cuadrog del 1 al 10.
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CUADRON®1. DATOS FiSICO QUIMICOS DE 10 SITIOS DE MUESTREO DE LA
CUENCA DEL RIO JIBOA Y SUS RIOS TRIBUTARIOS. 12-13 DE FEBRERO/96

(JICA-FUNDACION ILOPANGO).

SITIO | TAMB. [TAGUA| pH | OD__| COND. |REDOX | % SAT. | TURB. ['S of66 -
_E1T | 29 12634 | 842 | 854 | 111 | 341 | 1055 0 0.5
_E2 | 285 | 2154 | 857 | 936 0233 | 332 11043 | 0 0.1
€3 | 32 2689 { 877 | 837 | 0452 | 319 | 1025 | o 0.2
| E4 | 33 2827 | 88 | 001 | 0436 | 282 | 114.1 0 0.2
ES | 36 3341 | 853 | 823 [ 0396 | 288 | 1146 | 0 0.1
CE6 | 32 |orsa [ 812 | 833 [0324 | 320 | 1028 | o 0.1
L E7T_ | 33 | 299 | 828 ; 7.81 0.2 315 | 1008 0 0.1
€8 | 83 | 277 | 86 | 958 | 0519 | 315 | 120 0 | 02
E9 335 | 2983 | 823 | 854 {0514 | 338 | 1113 0 0.2
E10 | 34 | 3204 | 858 | 772 | 0524 | 305 | 1047 | o 0.2

SIMBOLOGIA :

E1 : ESTACION DESAGUE (Lago de llopango)

E2 : ESTACION RIO JiBOA ( Ctn. Sanla Anita y Sn . Juan buenavista, Cuscatian).
E3: ESTACION JBOA ( Ctn. y Crio. Miraflores, Paraiso de Osorio, La Paz).

E4 . ESTACION RIO JIBOA (Montecristo).

E5: ESTACION RIO TILAPA.

E£6. ESTACION RIQ SEPAQUIAPA {(Hda. San Mauricio, £l Rosario).

E7 : ESTACION RIO JIBOA {Hda. Monteverde).

EB ;. ESTACION RIO JIBOA (El Rosario, Hda. San Mauricio).

E9: ESTACION UNION DE LOS RIOS SEPAQUIAPA Y JIBOA ( Ctn. El Pedregal, EL Rosario).

E10 : ESTACION RIO JIBOA { Hda. San José La Luna).
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CUADRO N°2. DATOS FISICO QUIMICOS DE 10 SiTIOS DE MUESTREO DE LA
CUENCA DEL RIO JIBOA Y SUS RIOS TRIBUTARIQS. 26-27 DE FEBREROQ/96
(JICA-FUNDACION ILOPANGO).

_SIO [TAMB.|TAGUA| pH | OD |
__Q_____?_@’.Z 32 7.7

£2 32 26.§__ 7 _1 L

E3 | 308 | 248 | 71 | ]
B4 | 335 | 282 | 74 1 ]
_E5 | 37 | 34 | 68_ [ |
_E6_ | 32 |21 | 68

E7 _31:8_ ._;33_;" 71 | ]
| E8 | 33 | 278 | 68 |
E9 | 33 1332 | 74 [
_Ef0 | 33 | 332 | 74 | |
SIMBOLOGIA :

E1: ESTACION DESAGUE (Lago de liopango)

E2 : ESTACION RIO JIBOA { Cin. Santa Anita y Sn . Juan buenavista, Cuscatlan).

E3: ESTACION JIBOA ( Cin. y Crio. Miraflores, Paraiso de Osorio, La Paz).

E4 . ESTACION RIO JIBOA (Montecristo).

E5: ESTACION RIO TILAPA. , 7

E6: ESTACION RIO SEPAQUIAPA (Hda. San Mauricio, El Rosario).

£7 : ESTACION RiO JIBOA (Hda. Monleverde).

E8: ESTACION RIO JIBOA (El Rosario, Hda. San Mauricio).

E9: ESTACION UNION DE LOS RIOS SEPAQUIAPA Y JIBOA { Ctn. El Pedregal, EL. Rosario).

£10 : ESTACION RIO JIBOA (Cin. Crio. Concepcion, Mercedes La Ceiba, cerca de
Presa Hidroeléctrica).
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CUADRQ N°3. DATOS FISICO QUIMICOS DE 5 POZ0S MUESTREADOS EN LA
CUENCA DEL RIO JIBOA.. 23 Y27 DE FEBRERQ/96 .
(JCA-FUNDACION ILOPANGO).

POZOS [T AMB. [TAGUA[ pH | PROF. |
Pt 36 295 | 74 4.4

_P2 | 36 | 29 |74 | 595

P3 29 [ .298_| 77 . 6.31
_ P4 | 315 | 265 | 74 | *
| __PS 31 1.285 [ 74 |
SIMBOLOGIA -

P1:POZ0 DEL CANTON 'Y CASERIO LAS ISLETAS ( San José La Luma).
P2: POZO DE LA HACIENDA ASTORIA

P3: POZO CON BOMBA MANUAL DEL CANTON Y CASERIO EL. CARMEN
P4 : POZA O NACIMIENTO DE CHANCUSME,SAN ANTONIO MASAHUAT.
P5. POZO DE ANDA EN EL CANTON CACAHUATAL.

CUADRO N°3. DATOS FiSICO QUIMICOS DE 5 POZ0OS MUESTREADOS EN LA
CUENCA DEL RiO JIBOA.. 23 Y27 DE FEBRERO/S6 .
(JIGA-FUNDACION ILOPANGO).

POZOS | T AMB. [T AGUA|  pH | PROF._
P11 | 3 296 747 44

P2 | 3 |29 | 74 | 595
P31 29 | 298 | 77 | 631
P4 | 315 | 265 74 [TFT
| PS5 | 31 {285 | 74 | <7
SIMBOLOGIA

P1: POZO DEL CANTON Y CASERIO LAS ISLETAS ( San José La Luma).
P2 : POZO DE LA HACIENDA ASTORIA

P3: POZO CON BOMBA MANUAL DEL CANTON Y CASERIO EL CARMEN
P4 : POZA O NACIMIENTO DE CHANCUSME,SAN ANTONIO MASAHUAT.
P5: POZO DE ANDA EN EL CANTON CACAHUATAL.
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CUADRO No 4 DATOS ?ISICO QUIMICOS DE 6 ESTACIONES DE MUESTREOS EN EL
LAGO DE ILOPANGO., 14 DE FEBRERO/86,

ESTACION T AMB [T AGUA| PH OD |[TURB |REDOX [CONDC %sm Soloo
El 30{ 2634 815| 443 0 364 208|  .514 1.1
E2 25| 2626 8111 394 02| 363] 208] 438 11
£3 ~30] 2851 817| 439 0.2 364 2.08| 532 Kl
£4 30| 26.71| 8.15 4 0 3641 2.08] 495 K
ES T 729 266r| _8.6[ 418 0 364|  2.08] 534 1.1
E7 | 24| 2625 809| 3.63 0 351| 208] 432 1.1
SIMBOLOG!HA:

E1 ESTACION CHAGUITE

E2:ESTACION APULO

E3: ESTACION CUTENAMA

E4: ESTACION CERROS QUEMADOS
£5: ESTACION DESAGUE

E7. ESTACION CORINTO

CUADRO No 5. DATQS FISICO QUIMICOS DE S ESTACIONES DE MUESTREOS EN EL
LAGO DE ILOPANGO. 28 DE FEBRERQ/96,

STACION T AMB [T AGUA] PH oD |
Ef | 275] 265 7.4

g2 28 28] 74

E3 215 215 74

E4 ] 30l 288 77

ES5 282| 278 7.7

(LA N2 ) W X )
SIMBOLOGIA:

E1 :ESTACION CHAGUITE (R%0 CHAGUlTE).
E2.ESTACION APULO

E3: ESTACION CUTENAMA

£4: ESTACION CERROS QUEMADOS
E5: ESTACION DESAGUE

E7: ESTACION CORINTO



Cuadro No.8  Llsta de especies y frecuencia de apariclon de las algas microscoplcas
en diferente puntos del Rlo Jiboay los rlos Tributarios :
Sepaqulapa, Tilapa y Desague {llopango ) 12.27/Febrero/1998.

B4

DIVISION TAXOROMICA E1 E2 { E3 | E4 | ES | E6 | E7 | E8 | E9 | E10

CYANOPHYTA |

Angbaena constricla 1 E g A g

Calothiix sp. E

Chroococcus limneticus M E PP i M

Coelosphaeiium sp. _ N N 1A 1 1

Lyngbya sp. p.p E N

Merismopedia glauca E E PP E

Nostochopsis sp. L A -

rscn’!atona§p _E E E E|E | | E|E | ]

CHRYSOPHYTA _ T

Achinantes heterovalvata E E g = E E

Amphipleura peliucida E [PP] E ] } T

Amphiprora alata p.p

Amphora clevell M E - E

A ovalis E PP | M E |PP| E E

Anomoeone’s sp. _ E '

Caloneis sp E E E | E|

Cocconeis placeniula P.P P.P

Cyclolella P.P E

Cymatopleura solea _ PP | PP

Cymbella sp. PPI M IPP

Denticula elegans Pl E E

Eucocconeisfiexella | PP | E B .

Fragileria alpestris D M o o

F. brevistriata E M | PP ' 1

F. capucine pP| D |PPI M| M E |PP

Forupestis | E | . b N

(Gomphonema olivaceum E PP M E _

G. parvulum E M | PP PP E E PP

Gomphoneis herculeanum M P M E E '

Gyrosigma sp. E M |PP| E E | M E

Hantzschia amphioxys E | E E N

Nav%cula gracilis E | ] o

Navicula s 8 sp. PP | E M M E (PP

Nilzschia closterum | M PP | E ISR SR .

N. ignorala D M | PP p £

N. vexiflifera _ _ :

Mastoglia sp. P E B

Pinnuvfaria borealis B E_ _ ]

Plnulariasp. 1P E | E | E I R B

Stephanodiscus sp. __ E ’ — ]
Continua....
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Cuadro No. 7.

Lista de Microfauna reportados para
y sus Rios Tributarios.

GRUPO TAXONOMICO

| Colpldium colpoda

PHYLUM CILIOPHORA

Stylonichia sp.

Arcella vuigaris

Onychodromus grandls
Spfmstomus sp.

Urocenrrum lu: bo

Vorﬁc e!!a sp

—4

PHYLUM SARCODINA

AEaﬁlh_ocysﬂ._s sp.

Hyalosphaenia papfifo

A
PHYLUM PLATELMINTOS

D!fﬂug{g_g_orona B
PHYLUMROTATORIA |
£¢E?,U£§P

gﬂgde"a sp.
PHYLUMOSTRACODA " |

PHYLUM GASTROTRICHA

PHYLUMNEMATODA™ |
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PRESENGIA DE LA GOMUNIDAD DE INSECTOS ACUATICOS

CUADRQ No 8,
REGISTRADOS EN LA CUENCA DEL RIO JIBOA Y 8US
RIOS TRIBUTARIOS. 12 AlL. 27 DE FEBRERO/1858,
TAXA £1 E2 E3 ES E6 g8
ORDEN DIPTERA _
Fam.Cetatopogonidse MODERADA  [ESPORADICA
Fam, Culicidao MODERADA
Fam.Chironomidae | ESPORADICA | DOMNANTE [ESPORADICA| ESPORADICA | DOMINANTE | ESPORADICA
Fam. Tabenides ) .- . IESPORADICA
0. EPHEMEROPTERA | DOMINANTE | ESSORADICA | DOMINANTE | DOMMNANTE | POCAPRESC. | COMINANTE
©. TRICHOPTERA DOMINANTE MODERADA | MODERADA | ESPORADICA
©. MEGALOPTERA : ESPCRADICA
Fam. Cocydafidao MODERADA [ESPORADICA] MODERADA
0. HENIPTERA
Fam. Naucorkias MODERADA
Q. Coleoptara | ESPORADICA ESPORADICA
Q. Qdonata MODERADA | MODENADA MODERADA
8IMBOLOGIA
E1 = RIODESAGUE

E2 = RIO JIBOA { Ctn. Santa Ania y San Juan Buenavista)
£3 = RIO JIBOA ( Paralsa de Osorlo)
E5 = RiO TILAPA

ES = RIO SEPAQUIAPA
&8 = RIO JIBOA {El Rosario, Hda. San Mauricio).
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CUADRO NO 9. ORGANISMCS PLANCTONICOS REPORTADOS EN EL LAGO DE
ILOPANGO. 14 Y 28 DE FEBRERO /1995.

PLANCTON TAXA ESPECIES PRESENCIA

FITOPLANCTON [DIVISION CYANOPHYTA QOscillatoria limosa asporadica
T T IoIvISION CHRYSOPHYTA  {Melosira granulata [abundante
. Melosira sp. dominante
Terclpnoe sp. asporadica

7 |omision cHEOROPHYTA  |Staurastrum gracili Jesporadica
Staurastrum aff. esporadica
ZGOPLANCTON _ | PHYLUM ROTATORIA _|Ephifanes sp. esporadicos
L Filinia pejleri esporadico
PHYLUM COPEPODA {Prionodiaptomus sp. imoderada

- ~ 7 IPHYLUM CLADOCERA |Ceriodaphnia affinls |mederada
PHYLUM CILIOPHORA |Familia Tinlinnidae  [esporadica
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CUADRO No 10 ALGAS UTILIZADAS COMO CARACTERIZADORES ECOLOGICOS

DIVISION ESPECIES TIPO DE INDICADOR AUTOR
CYANOPHYTA Anahaena constric{a Cortaminacion ofganica Palmer (1962)
. |Calothrix sp. _ | Sapidezyocior Aguillon (1995) |

Chroococcus sp. | Aguas dcas en nulientes | Palmer (1862)
Lyngbya sp. Contaminacion erganica | Palmer {1962)y |
y ©0%1 aguas akcalinas Aguillon (1985)
. |Oscfifatoria sp, Conlaminacion organica | Palmer (1962).
Merismopedia sp. Aguas poco conlaminadas | Monterrosa (1981)
CHRYSOPHYTA |Amphipleura peliucida Aguas ricas en fosfatos Aguillon (1995)
N Amphora ovalis Aguas limpias o ent Palmer (1962) y |
proceso de recuperacion | Aguillon et al.(1890
Anomoeonels sp. presencia de hierro Palmer (1962)
Cocconeis placen(ula - Aguas limplas Palmer (1962)
) Cymatopleura solea Lugares cenagosos Palmer (1962)
Fragiaria alpestris Presencia de Calkcio Aguilion (1995)
Fragliaria hrevistriala Conlaminacion organica | Monterrosa (1993)
Fragliaria capucing Contaminaclon organica | Aguillon (1885)
o Dureza presencia de N
o I Fosfalos
Gomphonema olfvaceum Presencia de cloruros Aguillon {1895)
Gomphonema parvulum | Contaminacion organica Palmer (1962)
~__ |Navicula gracills Aguas limplas __Palmer {1962) |
Tercipnoe musica Aguas fimpias Prescoft (1972).
CHLORGPHYTA |Ankisirodesmus sp. Aguas limpias Prescoft (1972).
Closlerfum lunufa Aguas alcalinas ,aguas Aguillon (1985)
o limptas
Cosmarium spp. Alts alcalinidad y Aguiifon (1985)
muches nutien{es ]
Cladophora glomerala __j Aguas implas y mineralza Palmer (1962)
_ R das Margalef,(1883)
Scenedesmus quadrfcsuda Cornlaminacion ofganica Palmer (1962)
o Splrogyra spp. Contaminaclon organicay | Palmer (1962)
presentes en aguas :
. ' alcalinas y cenagosas
Rhizoclonium sp. Aguas limpias (1962) Palmer( 1962)

E-45



4

E.3 Soil Conservation

E.3.1 Review of the existing installations of erosion controt

E.3.1.1 RESEARCH CENTER OF SOIL EROSION AT THE DISTRICT OF METAPAN

At the district of Metapan on the North-Fast region of El Salvador, some experimental models
for the measurement of soil loss were settled during the pettod of 1974 through 1981 by a
technical cooperation of UNDP (United Nations Development Program). At preseat this models

are not operating due to lack of maintenance.

The main purposes of these installations were:

a)
b)
<)

d)

Determination of the erosivity of rainfall

Measurement of soil erodibility,

Measurentent of soil loss under different conditions of crops and soil
conservation practices, '

Evaluation of the protection of several types of vegetation coverage.

The blocks had dimensions of 20 m in length and 5 m in width.
Gradients of the different blocks:

Block
Gradient %

1 2 3 4 5 6 7 8 9 10 11 12 Mean
30 29 31 31 33 34 35 34 33 31 25 A4 308

The summary of Results during the period 1975 through 1980 is as follows:

AMOUNT OF SOIL LOSS IN METAPAN AREA (TON/HA)

YEAR CONTROL  BASIC LIVING HILLSIDE

TEST CROPS BARRIERS DITCHES

1/ )

Gradieal(%): 30, 33 31, 34 29,35 31, 34
1975 420.68 137.01 129.04 58.11
1976 362.45 72.17 5.10 5.95
1977 40847 12.68 - -3
1978 794.67 4.50 6.89 3.25
1979 489.45 18.51 19.95 6.89
1980 351.81 — S— -3
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1/ The control tests remain without any vegetation. Raking is made in the direction of the slope
2/ The basic crops are seitled without any soil conservation  practice
3/ The measuring could rot be execuled due to be too smatl  amount.

Limitations of this work:

- The soil of this area is clayish type which do not allow to use the
resulis for  the sandy soils predominant in the Jiboa River Basin

- The successiul results of models are limited to a narrow range of
gradients between 29 to 35%. Results of block models 9,10,11,12 of
gradients  between 24-25% and 31-33% were not successful.

- Considering the control test was linited to two different gradients
their comparativeness is also limited

It is to be considered the continuation of the experiments initiated in Metapan area
for the region of Jiboa River with other geological and topographical conditions.
A wider range of models should be settled in order to have more representative  results of the

natural conditions of the basin.

E.3.1.2 EXPERIMENTAL STATION OF SOIL CONSERVATION OF ANALQUITO AND
SAN MARTIN (1975-1980)
These are two demonstration projects as a result of the FIRST GENERAL FRAME FOR THE
PROMOTION OF THE NATIONAL PROGRAM OF SOIL CONSERVATION AT
INCLINED LANDS (1975). The activities proposed in  such project have been executed in the
areas of Santa Cruz Analquito and San Martin, both in the Department of Cuscailan.
The main features of the project are:
Project area: 13.4 Ha Santa Cruz Analquito, 1.7 Ha San Martin
Main soil conservation works executed:

- Bank terraces

- Individual terraces

- Garden terraces

- Channeling works

- Afforestation with pine and fiuits

- Vetiver grass cultivation at contour lines
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Maia crops:
- Permanent fruits: mango, orange, persian lemon, avocado, bamboo
- Pincapple
At present the project is tacking of maintenance and do not comply with the initial objectives of

investigation and training on the erosion control techniques with the different soil conservation

treatineats.
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