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Table 131 Monthly Records of Precipitation (from iCE)

mm

Month Baltolo llorona _ Naranjillo
1 70.3 722 124.3
2 30.6 38.8 119.4
3 71.0 71.3 131.2
4 157.2 161.4 387.6
5 423.9 426.2 827.8
6 . 4122 399.7 803.0
7 451.4 442.3 738.9
8 5233 528.7 880.3
9 553.3 599.1 909.8

10 641.6 647.2 1026.7
I 308.8 87.9 515.5
12 149.7 145.4 204.5
- Annual 38763  3916.7 6634.7 -
* Bartolo,Llorona : 1970-198%
- Naranjillo :  1981-1991
** [CE (1993)




Table 13-2 Detaited Data of Precipitation
" (Baltolo) ' _ i (mm)
Year 1 2 -3 4 5 6 7 8 g 10 . 11 12 Annval
1941 5.1 715 203 1707 2664 1161  489.0 4514 5890 3190 3454 1827 23,0376
1942 00 117 1905 2179 5936 6464 217.9 3891 4351 1,093.7 6076  5B9 44424
1943 917 60 0.0 1029 3747 3696 2718 4234 2832 7938 3874 927 31912
1944 318 00 302 2789 385 5047 4158 5093 5618 6190 1913 1095 3,5708
1945 1608 00 18 2647 4420 3592 3932 - 3757 2522 6784 3145 1539 3,3984
1946 986 00 00 351 3749 1313 iS67 1623 4128 6193 3508 2162 2,5580
1997 196 00 ND ND ND 4493 8329 3152 3647 8265 3843 2736 34661
1948 602 ND 287 ND ND 3236 3327 3556 . 6045 5065 4034 1118 2,7270
1949 457 46 196 1704 4956 4856 7323 - 6144 3734 8166 2426 3048 43056
1950 622 64 655 1016 2858 S64.1 4255 4686 © 3985 5644 4237 1722 353185
1951 843 307 30 846 2672 3007 5852 M5 3325 38L0 2543 881 2,729
1952 109 64 300 1179 5484 - 5662 3688 3715 . 3698 . SIS 3421 1326 3,638
1953 1308 14 00 2215 5499 3505 2708 2731 4648 4496 4420 216 3,3500
1954 5.1 406 366 1359  S71.8 5258 3785 3975 4648 9362 3035 986 3,899
1955 533 25 00 787 4407 4872 8407 4925 4427 1,5286 8080 7231 58980
1956 1834 ND 277 1618 . 5451 4201 3696 . 5563  527.0 1,077.2 7445 876  3,7004
1957 127 00 00 424 4653 3693  S03.2 4056 2078 4610 3099 833 2,8605
1958 792 127 1209 1885 3967 4255 3952 5900 S100  32L1 3988 2009 3,6405
1959 836 284 178 859 2954 5288 4864 44 4072 6007 3284 221 33151
1960 546 338 495 986 4209 2898 4867 - 6464 375 1,327 - 3589 305 4,1799
1961  4LL 566 284 1679 1750 4648 4636 6147 5550 4143 4440 1895 36149
1962 08 08 61 2647 S039 6652 4107 24604 6701 6541 1524 1910 3,7794
1963 918 368 20 1577 1900 4049 5403 3240 371 7193 5817 455 34712
1964 264 19.8 478 3002 2799 6338 4016 7206 4282 7308 4311 1509 42761
1965 1105 295 64 343 2100 2962 3BLO 2936 5390 6180 1943 1504 28633
1966 185 498 1422 ISL1 . 6836 5187 4722 6175 4819  BIS8 1671 2N6 4480
1967 632 196 635 1669 3099 6325 5964  Si61 7038 3576 7041 4206 . 4,552
1968 1208 142.7 41,7 12723 3845 544.6 4232 645.9 4757 - 1503 ans? 84.6 3,516.1
1969 153 726 468 1280 4550 4238 2104 5050 4109 11,0773 4649 1560  3,9660
1976 1859 1045 1576 1599 3778 4527 6398 0196 6252 7787 2814 2065 48896
1971 1169 38 1120 921 5574 6160 3516 5438 6845 5387 2407 440  3,8955
1972 2429 00 394 623 4736  S81 2751 3416 4086 2711 3801 1607 . 27145
1973 9.0 148 SL8 1393 4456  S18 4784 9019 3415 6987 4015 1013 36363
1974 1805 00 1059 1504 6235 4707 4814 4296 5897 1,1482 309.0 447 45336
1975 464 519 ND 1375 6395  380.8  609.L 3954 7709 4257 10234 4257 49213
1976 264 00 00 2174 3406 $217 3619 4196 5§78 6579 2723 1455 3,949.0
1977 302 495 673 973 1864 4610 S469 4915 5560 2819 4829 968 33777
1978 38 193 611 1781 6524 3449 6011 7580  37h1 8392 4136 1106 43542
1979 584 227 1230 1839 4592 4443 2848 6004 4096 - 8332 2387 795 3,7467
1980 2139 160: 38 2507 3413 4554  41L3 3663 27 6039 4662 1589 - 40204
1981 00 924 164 5370 6502 6084 SI178 7042 36 5626 6080 1442 48138
1982 804 190 744 1761 S633 1887 3532 2880 6545 4245 929 2.2 29422
1983 37 85 ND 424 765 1862 1916 2435 3554 2686 3780 1222 1,8760
1984 704 226 227 1386 3835 4023 2972 3810 6725 7920 5393 $63  3,7804
1985 13.7 71 23.0 186 346.4 408.7 3939 360.8 859.6 11,3654 2555 1419 4,660.6
1986 00 31 228 1777 5659 2782 3812 3566 5622 6999 2866 477 33819
Yotal 3,113.9 1,136.1 1,940.2 6,875.4 18,5329 19,5862 20,029.0 21,9305 22,5155 31,2825 18,175.8 7,366.1 172,489.1
PROM 677 258 451 1563 4212 4258 4354 4768 4895 6302 3951 1601 3,7789 -
D.S 625 319 478 885 1413 150.5 1666 1449 3077 1788 1219 759.8
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Table 13-4 (b) Resuits on Water Flow rate Measurement.(1994-1995)

_ m¥sce
Date Los LLanos Londres Brujo
14/04/94 2.80 4,70
27/84/94 3.05 6.20
11/05/94 4.30 9.10
08/06/94 8.00 15,30
13/07/94 13.60 37.90
31/08/94 18.30 30.30
14/09/94 28.30 49.30
30/11/94 14.60 28.80
14/12/94 8.80 15.20 2.51
05/01/95 6.45 8.67 167
19/01/95 4.97 7.10 1.13
02/02/95 4.77 6.73 1.44
- 09/03/95 3.03 - 4.15. 0.44
22/03/95 4.01 5.84
(5/04/95 4.60 12.20 5.44
. Table 13-5 Water Quality at P.H. Los Ltanos Point
| (mgh)
items® ph DO BOD POP  NO,-N
Max. - 7.95 11.80 2.22 0.59 0.99
Min. 7.35 7.96 0.32 0.10 0.08
Mean . 1.70 8.65 0.96 0.20 0.47
*1992-5sampics,1993-12samples. 4
" Table 136 Water Quality of Paquita River
- ' ' (g/l)
Month ph DO BOD POy-P NQO;-N
1.26 7.7 0.70 0.42 0.02

September



Table 13-7 - Concentration of Nutrients and BOD in river Water (mgfi)
Date/ltems Brujo SP.LLanos Londres Paguita
02-09/02/95
BOD 1.900 1.170 1.300 0.220
PO,-P 0.070 0.070 0.060 0.090
T-P 0.110 0.140 0.090 0.180
O-P 0.040 0.070 © 0.030 0.090
NH,-N 0.003 0.007 0.017 0.01%
NO,-N 0.004 0.012 0.008 0.007
NO;-N <0.001 <0001 <0.001 0.002
TIN 0.007 0.019 0.025 0.028
15-22/02/95 :
BOD 0.640 1.720 1.000
PO,-P 0.110 - 0.070 0.090
T-P 0.120 0.110 0.120
O-P 0.010 0.040 10,030
NH,-N - 0.012 - 0.013 0.032
NO,-N 0.005 - 0.007 0.009
NO,;-N 0.001 - <0.001 <0.001
TIN 0.018 - 0.025 0.041
29/03/95
BOD 0.590 0.540 0.770 1.960
PO,-P 0.090 <0.01 0.070 0.090
T-P 0.07¢ 0.130 0.120 0.150
Q-p - 0.130 0.050 0.060
NH4-N - <0.001 0.063 0.003 <0.001
NO,-N <0.001 0.004 0.002 0.001
NO;-N 0.001 <0.001 <0.001 0.001
TIN 0.001 0.067 0.005 0.002
27/04/95 ‘ _
BOD 0.660 - - 0.070 0.680 0.400
PO,-P 0.100 0.060 0.100 - 0.130
T-P 0.160 0.130 0.170 0.310
o-p 0.060 0.070 0.070 0.180
NH,-N 0.062 0.073 0.064 0.087
NO,-N 0.001 <0.001 . 0.001 <0.001
NO;-N 0.001 - <0.001 0.001 <0.001
TIN 0.064 0.073 0.066 0.087.
28/06/95 ' -
BOD 1.400 1.360 .
PO,-P L 0.160 0.110 -
T-p 0.270 0.260 -
Q-p 0.110 0.150 .
NH,-N . <0.001 <0.001 .
NO,-N 0.002 0.001 -
- NO;-N 0.001 0.001 .
TIN . 0.003 0.002 .

/3“-6',_



Table 13-8 .- Groundwater Level Change fcmd Water Quality

Station Datc Time - WaterLevel{m) Cl{mg/1) _ NOG-N{mg/D) PO4-P(mg/l)
W-1 2172 9:45 ' 245 1,250.00 5.70 0.050
Ww-2 2172 10:30 2.46 790.00 212 0.002
Ww-3 2172 12:00 2.35 10.30 0.06 1.220
W-4 2172 12:50 2.56 6.42 ' -0.01 0.110
W-5 2172 14:10 237 - 012 ND 0.020
W-6 2172 1540 4.84 - 1.16 : -0.01 {0.310

S WAL 2873 12:30 272 4,260.00 ND ND
W-2 28/3 13:35 2.18 2,100.00 ND ND
W-3 28/3 14:30 2.15 10.00 0.20 ND
W-4 28/3 16:30 2.25 3.90 0.40 ND
W-5 28/3 16:55 2.90 1.20 1.10 ND
W-0 28/3 17:20 4.90 1.50 _ 3.00 ND
W-1 26/4 15:45 2.52
W-2 26/4 16:00 2.23
W-3 26/4  16:30 1.25
w-4 . 26/4 16:55 . 1.56
W-5 26/4 1725 2.55
W-6 26/4 - 17:50 - 400

notes: Water levels arc relative value measured from top of wells,

o

ey =£r



Table 13-9

Fish Species Found at Naranjo and Paquita River .
, Species Naranjo - Paquila " Remarks
Poccillidae :
Poccilia gilli O O  Altitude10~1220m
Pocilliopsis turcubatrensis O Allitude0~120m
Eleotridac . '
Gobiomorus maculatus O O Allitude0~115m
Hemieleotris latifasciatus O O Alitudes~110m -
Dormitator Jatifrons O | Altitude0~30m
Gobiidae -
Awaous transandeanus O O  Altitude0~120m
Hemulidae - ' ' ‘
Pomadasys batanus O O Altitude0~640m
Cichidae ' ' :
Cichlasoma longimanus o) O Altitudé0~100m
Cichlasoma sp. _ O Altitude0~100m
Cichlasoma seiboklii O O Altitedel0~840m
Characidae '
Astyanax fasciatus O O - Altitude0~100m
Brycon behreae O O  Altitude10~640m
Cheirodon terrabac O O  Altitude10~680m
Roeboides ilscac O O Altitude10~660m
Mugilidae ' Only living in river
Mugil ccphalus O mouth and Estero '
Lutijanidac Negro
Lutjanus movemfasciatus o
Lutjanus argentiventris O
Centropomidac
Centroponius robalito O
*May 1995.

. A3-gg
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Table 13-10

Area
I PIRO
. CARATE
3 HADRIGAL
4 DOMINICAL
5 BAAU
& HATILLO
C 7 SAVEGRE
B MATAPALOD
-9 MANUEL ANTONIO
i0 PALO S5ECO
1 ESTERILLDS
12 PUNTA HALA
13 HERHOSNA SUR
14 CURY
15 MUERTO
18 POCHOTE
17 TAMBOR
18 MONTEZUNA
19 COCAL
20 MAL PAIS
21 CALETA
22 COvOTE
23 JAVILLA
24 BEJUCO
29 ISLITA
26 CAMARONAL
27 CARRILLO
Z20 SAMARA .
28 GARLA
29 GUILONES
30 - NOSARA
31 £AN JUARILLD
32 JUNOUILLAL
33 AVELLANAS
- 34. LANGOSTA
35 TAMARINDO
356 GRANDE
37 REAL
38

‘L olivacea

NOMBRE DE JESUS

C agassizi

Species

POR CONF [RMAR
POR CONF IRNMAR
POR CONFI8IMAR
NINGUNA

L.o.

FOR CONFIRMAR

POR CONF IRBAR
FOR CONF IRBAR
L,.0o., CH.a.
L.o., D.c.
PO CONFIRHAR
L.o.

D.c.

POR CONF IRHAR
POR CONF JRHAR
POR CONF IRMAR
POR CONFIRMAR
PCR CONF IRMAR
POR CONF IRMAR
POR COHF IRMAR
POR CONFIRHAR
L.o.

L.o.

POR CONF IRHMAR
POR CONF I1RHAR
POR CONFIRHAR
NINGUNA
NINGUNA
NINGUNA
NENGUNA

POR CONFIAMAR

" POR CONF 1RHAR
- POR CONFIAMAR

L.o., D.c.
L.o., D.c.
PO CONF IRHAR
L.o, D.c.
CH.a.

L.0., CH.a., D.c.

D coriacea

Classification of Sea Turtle Landing Site

Priority

- e ) (Al G e e BB RN B RN W S W W NN WA NN R A

E imbricata



Table 13-11 Endangered Specles of Treo
Family Spacies - General Name
A Grade (4)
Bignoniaceae Tabebuia guayacdn
guayacdn -
Beraginaceae Cordia {ausel
gerascanihus negro
Cacsalpiniaceae Copaifera camibar
sp(*)
Mora . alcomoque
oleifera
Tachigalia pellejode
versicolor loto
Caryocaraceae Anthodiscus ajo negro
p(*)
Caryocar ajo
coslaricense
Fabaceac Myroxylon bilsamo
' balsamum chirrace
Paramachaerium sangrilio
gruberi
Huniiriaceae Humiriasirum nispero
diguense var, lorito
cosiaricense(.)
Vantanea chiricano
barbourii({+) '
Juglandaceae Creomunnea gavildn
plerocarpa (+) :
Lauraceae Caryodaphpopsis cocobola
: burgueri{+)
Lecythidaceae Couratafi cachimbo
seolt-mori )
Lecythis olia dc mono
ampla jlcaro
Meliaceae Swielenia caoba
humilis
Mimosaceuae Parkia tarasindo
pendula de montafia
Pithecelobium cashi
pseudo-
tamarindus _
Moraceae Batocarpus ojochz macho
' ‘coslaricensis
Brosimun ojoche
costaricanum {4},
Podocarpaceae Podocarpus ciprecillo,
. guatemalfensis pinillo
Zygophyllaceae Gualacum guayacén real
sanclum '
8. Grade (B)
Anacardiacear Astroniim, ron ron
. graveolens
Coesalpiniaceae Copaifera camibar
. aronutiica

P~
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(Continus)

Cynometra guapinol
hemitomophylia{+) negro
Peltogyne nazareno
purpurea
Prioria calivo
copaifera
Fabaceae -Dalbergia cocobolo
relusa
Platymiscium cristébal
pleiostachyum _
Platymiscium cachimbo -
polystachyum cristdbal
Dussia ' sangregac
macroprophyllaia
Fagaceae Quercus ) roble
brenesii
Quercus “tohle
oocarpd :
Quercus roble
tonduzii [+)
Lecythidaceae ‘Cowatari cachimbo
panamensis
Meliaceo Cedrela cedro dulce
tondurii{+)
" Mimosoceae Lysiloma’ quebracho
divaricolum
Olacaceae Minguariia mand
gil(d.’lfﬂJlS '
Sapotaceae Mastichadendron tempisque
capiré var,
tempisque .
Theaceae Pelliciera mangle
- ritophorae pifucla
Vochysiaceae Oueleaaff masicardn
- paraensis aeno
C. Grade {C)
Fagaceae Quercus . roble negro
: " costaricensis
Magneliacéae Muagnolia -magnolia
poasana(+)
Podacarpaceae Podocarpus cipresillo
oleifolius
Prumnopiips cipresillo
standleyi {+}
(+) Especics !:ndémlcas
(*) Espocies nuevas pasa et pals ('J)
(.} Subespecic endédmica

FUENTE: PROGRAMA DE PATRIMONIO NATURAL, FUNDACION NEOTROPICA

Preparado por: Quirico Jiménez M, Rewsado por: Luis ). Poveda
Nelson Zamora V.,

" Pablo E. Sénchez



Table 1342 Flora in the Premontane Raln Forest {(bp-P) Region

Speecics Common Name B
Schyzolobium parahybum Gallonazo
" Symphonia globulifera - Cerillo
Albizzia carbonaria Carboncillo
Calophylium brasilicnse Cedro maria
Persca sp Agquacaton
Ccotea sp Ira
Protium Costaricensis Copal
Brosimum allicastrum Cjoche
' Escobillo
Cecropia obtusifolia Guarumo
Croton gossypifolious Tarqua
. Guabo colorado
Inga verstediana Guaba
Dendropanax arborcus Fosforillo
Orcopanax xalapensis Papayillo
Trema micrantha - Capulin
Heliocarpus appendiculatus Burio
Pourauma aspera Chumico
" Piper nodosum Rabo raton
Vismiia ferryginea ~ Achotillo
Brosimum utile Baco
Carapa quianensis Caobilla
- Garapa sp Cedro macho
Ditodendron costaricense - Comenegro
Lonchocarpus sp ~ Chapermno
Colpalchi de montana
Virola sp Fruta dorada
Golendrino
Ficus sp Hiqueron
Guarea sp Ocora
Batocarpus costaricensis Ojoche macho
Hicronyma alchorneoides Pilon
Nectandra sp Quizarra
Pterocarpus hayesii Sangrillo
Sapium sp Yos
Pouteria sp : Zapotillo
Schyzolobium parahybum Gallinazo
Symphonia globulifera Cerillo
Albizzia Carbonallo
Cedrela salvadorensis Cedro maria
Persea sp Aquacaton
Ocloea sp _ {ra
Mora megistoperma Mora
Brosimun alicastrum Ojoche
Cecrapia obtusifolia Guarumo
Croton draco Tarqua

FELY 7 W
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Table 1313 Flora in the Troplcal West Forest (bmh-t) Region

‘ Species Common Name
Simaruba glauca Aceituno
Rollinia ) Anonillo
Lonchocarpus sp : Chaperno
Phoebe sp Aquacatillo
Ocotea Stenoneura Quizarra amarilio
Brosimum utile Baco
Luehea scemannii Guacimo colorado

Escobillo
Cupania glabra Cascua
Ficus sp Chitamate
Spondras mombin Jobo
Croton niveus Colpalchi
Batocarpus costaricensis Ojoche macho
Poutesia viridis Zapoie
Chrysophyllum panamense Caimito
Tabebuia rosea Roble sabana
Ceiba pentandra Ceiba
Delonix regia Malinche
Croton sp Targua
Gliricidia sepium Madcro negro
Erythrina costaricensis Paro _
Goethalsia meiantha Guacimo blanco
Ochroma lagopus Balsa .
Tabebuia chrysantha Corteza
Minquartia quianensis Manu
Platymiscium polystachyum Cristobal
Peltogyne purpurea . Nazarcno
Albizzia carbonaria Carboncillo
Vochysia quatemalensis Mayo
Hizronyma alchorneoides Pilon
Cedrela odorata Cedro amargo
Schyzolobium parahybum Gallinazo
Carapa quianensis Caobilla
Terminalia amazonia’ Amarillon
Viltex cooperi . Cuajada
Cassia grandis Carao
Anacardivm excelsum Espavel
Inga sp Guaba
Diphysa robinoides Guachipelin
Psidium sp Guayaba
Zanthoxylum panamense Lagarillo
Ficuz Higueron
Cordia alliodora Laurel
Bombacopsis pochota Pochote
Hymenaea courbaril Guapinol

- Virola scbifera Fruta dorada

Trema micrantha Capulin
Piper sp Piper
Cecropia insignis Guarumo
Heliocarpus sp Butio
Sapium aucuparium Yos
Protium costaricensis Copal
Dendropanax arboreus Fosforillo



‘Table 13-14 “Trées existing in the Reservoir Area

Species Common Name . Grade
Brosimum utile Baco
Carapa guianensis Caobilla
Guarea sp. Cedro macho
Dilodendron costaricense Comenegro
Lonchocarpus sp. ' Chaperno
Copalchi de montana o ' %
Virola sp. Fruta dorada ' :
Glondrino
Ficus sp. Higueron
Guarca sp. Ocora
Batocarpus costariensis Ojoche macho ' A
Hicronyma alchornevides Pilon '
Nectandra sp. ' Quizarra
Prterocarpus hayesii -Sangrillo
Sapium sp. Yos
Pouteria sp. Zapotillo

*Grade of Tree Species is categorized by the preciousness from rank
A(quite important)to C{impurtant).

A Do
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" Table 13-16 Plant Types at Dam Site (from ICE)
Family ' Species
Papilionuccac Platymiscium sp,
Myroxilon balsamun
Bibnobiaceae Tabebuia chrisantha
Jacaranda copala
Mimosaceac Acacia sp.
Pentaclethra macroloba
Melastomaceae Miconia sp.
Maraccae Cecropia sp.
Ficus sp.
Bombacaceae Ochroma sp.
Anacardiaceae Mangifera indica

Boraginaceae
Cacsalpiniaceac

iauracecae

-~ Myraceae
Helioconiaceae .

Cyathcaceae
Palmae
Simaroubaceae
Loranthaceae
Bromeliaceac
Euphorbiaceae
Gramineae
Cyperaceac -
Piperaceae
Protcacese
Cunonjaceae
Burscraceae

Cordia alliodora
Cordia nitida

Cassia emarginata L.
Swartzia panamensis
QOcotea sp.

Psidium guajava L.
Heliconia sp.
Cyathea arborea
Prestoea allenii
Simarouba sp.
Phoradendrum sp.
Tillandsia sp.
Croton gossypifalius
Pennisctum purpureum
Cyperus sp.

Piper sp.

Roupala sp.
Winmannia sp.
Tetragastris sp.

*Underline shows the Specws protected from their extinction,



Table 13-16

Plant Tybe at Power House Point (from ICE)

Fanmily

Spacies

Pipsraceas

Heliocaniaceas
Himosaceaoe

Cyathsaceas

" Combratacsas
Naracseae
Lauracsae
Leguminosae

Graminecae

Araceas

Bromaliaceas
Tpocynacsae

Urticacsas
Begoniaceas
Solanzaceae

Moliaceas
Meliaceas

Myrtacoae
Mytraceaes

Rubiacsaa

Gaesalpiniacaeas

Palmas
Rutaceas
Piperacaae

Myriocarps longipes

inga fagifolia(?)

Inga tonduzii

Inga quatarnata

Ings dansifiora

Pipar biauritun _
Pipar arboreun -

Piper auritua. %
Pipsr biseriatun

Pipar colonense

Piper nudifoliun

Haliconia sp.

Acacia melanocaros

Genipa americans

Gyathsa sp,

Geichania sp.

Haliotropus sp.

Terainalia oblonga

Cecropia obtusifolia

Cassia biflora '
Pithecollobium longifoliua{?)
Pithacollobium sp.

Gynarium sagittatun

Anthurius acutifolium
Anthurium branssil. . :
Anthuriva qrandifo!iun : .
Titlandsia sp. R @
Thevatia ahouai

Pilea costaricensis

Pifea donnell-snithi

Pilaa angustifolia

Boshnmariz aspera

Bagonia aultinarvia

Solanun 2maricanun

Solanun torvunm

Guarsa grandifelia

Trichilia adolfi

Hoffmaniz bullfata

Hoffmania psychitriifolisa
Kitheringia solanacsae
¥itheringia sp,

Psidium sp.

Euginia sp.

Hanelia sp.

Pentagonia sp.

Psychatria angustifolia g
Psychotria macrophylla
Psychotria slata

Psychotria pilosa
Sarcorcharis naranjeana
Cassia pallida

frartea durissima

Chamasdorea pinnatifrons
lanthoxylua pananense
Paparonia 2lata

S0z
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{Continue)

Piperacass

Lavuraceas

Acanthaceas

Euphorbisceaes

Euphorbiaceae

Legumineoesae
Horacseas

Moraceas

Araceas
Maraceas
Lsguninosas
Leguninosaa’

Guttifarae
Lythraceae

Bombacaceas
Protsaceas
Anaranthaceas

Noraceae

Pepearomia costaricansis
Pepsromia cyclophylla
Pepsronia lignescans
Pepsronia saligna
Urara baccifera.

Urera carscasana

Cassia sp,
Ocotea sp.

" Nectandra salicifelia
Aphalandra lengua bobis

Aphelandra sp.

Justicia netalica
Justicia oersredii
Justicia urophrlls -

Justicia sp.
Croton draco

Croton gossipifolius
Croton punctatus
Croton xalapensis

Spathiphyllun friedrichstaiii
Spathiphyllun wendlandi -

Tournsffartia sp.
Gouannia lupuloides
Baunnia guianensis

Calliandra grandifoiia{?)

Cecropia insignis
Cacropia paltata

Pourons bicolor

Yismia ferrugines
Diaffenbachia sp.

Ficus sp.

Nachasriunm arborsum

Erythrina sp.

Elaphaglosun sp.
Thelypteriua sp.
Xanthosoma robustua

Stenmadenia donell-smithi

Clibadium sp.

Tabarnasgontana sp.

Ruadgea sp.
Clusia sp,

Cuphea cartagsnsis

Coluansa sp.
Ochroma lagopus
Protea sp.

lresine altissing
Posoquaria fatifelia’
Ficus colubrinae
Ficus hartwargii

Ficus nacbridei
Ficus ovalis:

Mikania banistariae




Table 13417~ Salinity of Water at Quepos Mangrove Area

0-3

0-b

Station 0-¢ 0-d G-e
Date _  1955,08,07
Timo - 0800 0785 06156 0825 0655
Items T S T S T 8 1 S T 8
Depth(n) 2 . 2.5 3 3 3
Om 29,4 32.55 29.4 32.55 29,4 32,6 29,4 32,45 29.4 320
im 29,4 32,55 29,3 32.55 29.4 32.55 29.4 32,58 29.4 32.54
n 29.4 32,55 29,0 32.65 29.4 32.6 79.4 32,56 29.4 32.61
3n 29,3 32.65 29.5 32,6 29,4 32,65 29,4 32 561
Table 13-18 Salinity of Water at Savegre Mangrove Area
Station S-1 [ §-2 S-3 | 5-4 I S-5
Date . ‘ 1995. 02. 25 :
Time 11:40 12:03 12:15 1 12:30 12:43
lten T S T: S T S T S T. S
Om 2.1 14 30.71 3.8 3l 32.7] - 31.8].32.79 32 32.3
0. 5m 29. 8 281 30.71 32 3l 32.795 31.4] 32.85 '
la 32.31  32.47 :
2m 31. 4] 32.62 .
Depth(n) 2.1 ] 1 0.9 0.6
Time 14:13 : | :
item T S T S T 1S T. S
Cm 7.9 8 - 33 a2 32| 3215 33| 32,74
0. 5m 28.3 11. 6 321 32.1 32.41  32.3)
Im 30 23.8 L 1
2m ' -
Depth(m) 2 ] 0.5 .3 .
Time 16:25
[tem T S .
Om 28.3 55
0.5m 30 2.1
In
Zm
Depth(m) 0.9

St
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Table 13-19 Fauna Found at Dam Site {from ICE)
Manmals,Aves ' Species
Mammals
Cebidae Alguatta palliata
Scluridae Sciutus sp. _
Didelphidae Didelphis marsupialis
Dasypodidae Dasypus novemcinctus
Procyonidae Proycon sp.
Nasua narica
Dasyproctidae uti

Mustelidae

Aves

Fringilidae
Tyrannidae
Psittacidae
Accipitridac

Tharéupidac

Cuculidae

Hirundinidae

'. Cathartidae
* Columbidae

Turdidae
Ardcidae

Dasyprocta puntacta
Eira barbara

Sporophila americana
Tyrannus melancholicus
Aratinga sp,

Buteo sp.

Elanoides forficatus
Chiorophonia sp.
Euphonia hirundinacea
Crotophaga sp.
Notiecnelidon cyanoieuca
Coragyps atratus
Columbina passerina
Turdus grayi

_ Bubuleus ibis

*Underline shows the Species protected from their extination,

Table 13-20 - Specles of Fish and Reptiles Found at Dam Site (from ICE})

Reptiles,Fish Species
Reptiles
- Iguanidac . Iguana fguana
' Analis insignes
Ctecnosaura similis
Telidae Aniebia undulata
Elapidae Micrurus pigrocintus
Viperidae . Bothrops nummifer
Colubridae Imantodes cenchoa
- Spilotes pullatus
Viperidae Bothrops asper
Boldae Boa constrictor
Fish ' _
Mugilidae Agonostomus monticola
Cichilidae Cichlasoma sp.
Poecilidae Poecilia sp.
Characidae Brycon sp.

*Underline shows the Species protected from their Extinction.



Table 13-21 Type of Insects at Dam Site {from ICE)
_ " Insect ' Specics
Zygoptera Caballitos del diablo
Anisoptera Libelulas pipilachos
Dermapteros - Tijerctas
Heteropera Chinches
Apocrita Abejas-hormigas-avispas
Coleopteros Escarabajos
Rnopalocera Mariposas
Cyclorrhapha Moscas
Salatatoris Saltamontes grillos
Blattaria ‘Cucarahas
Phasmida Insectos palo
Table 13-22 Industrial situation in related County
Area First ~ Second Others [ndustrial Commecial
_ 1992 1994 1992 - 199
Costa Rica 314 199 383 10.4 .88 0.82 300 0 30.6
Trrazu 69.1 . 87 194 2.7 0.43 1.08 41.8 8.8
{Enterprisc) : _ ‘ (Covpesantos)
Aguirre 52.5 . 100 247 12.8 1.58 1.33 325 26.1
Enterprize ' {I.C.E)
*Unit: %

Yable 13-23 . Soclo-economical indicator of Aquirre and Parrita County

indicator Maximun level Subject area
Population density - 20 ‘ ()
Secio-economical indicator 20 | 3.73
Residencial organization 10 3.30
Land utilization situation 10 .33
Land development means 13 _ 12.37
Land development situation ' 15 . 3.7
Inflastructure 10 ' -1.07

Source : MAG,SEPSA,MIDEPLAN,[ICA(1993)
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Table 13-24 SIS Rank of Aguirre and Parrita County

~ County District Rank
Aguirre Quepos 5.13
Savegre 313

Parrita Naranjito 8.63
3.00

3SIS value:

Pattita

SIS rank: 1-highest value, 10-lowest value.
Source: MIDEPLAN, SISD (1991),Comparison between 1973 anc " 93+,

Change of Agricultural Production

Table 13-25
Crops 1990 1991 1692 1593 1994
Permanent - : _ .
Palm 11,602,500 12,285,000 12,967,500  13.377,000 13,650,000
Achiate 136 145 164 263 454
Vanilla 182 196 224 224 280
Pcpper 960 1.000 1.080 1,180 1,200
Cacao 770 980 10,850 1,135 1,260
Annual o _ _ _
‘Rice 323,454 323,454 363,878 377,332 434,000
Maize 2,868 3,136 3.156 3.156 3,168
Kidney bean 18,729 - 19,967 23,087 26,207 27,269
Biannuat _ : :
Papaya 1,800 2,400 2,800 3,600 10,000
Banana 2,200 . 2,200 2,288 2,376 3,520
Pine 340 893 924 943 1,050
Total 11,954,439 12,639,391 13375951 i3.793,438 14, 132,201

*Unit : 1000 Colones.

Table 13-26 Agricultural Production at Down Stream Area in Naranjo River Basin

Crops Arca(ha)  Totaltones  Total colones
- Permanent -
Palm 6,500 13,650,000
Achiote 5 454
Vanilla 2 280
Pepper 2 1,200
Cacao 10 1,260
~ Annual
. Rice 1,550 434,000
Maize 80 3,128
- Kidney bean 520 27,269
Biannual
Papaya 5 10,000
Banana 1t 3,520
Pinc l 1,050
Total 8,686 14,132,161

Date is in 1994, Unit of total colenes in this table is 1,000 colones
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Table 13-28 Urbarization degree and occupational situation
" Category Grade(%)of ur- . Occupation
banization{1984) 1973 1934
Costa Rica 44.5 '
Treazu 111 ‘
*Total population ' 7,542 8,845
* Population more than 12 years 4,536(60.1) 6,176(69.8)
*Inactive popula. - 2,376(52.4) 3,092(50.1)
*Active popula. 2,160(47.6) - 3,084(49.9)
QOccupatinal 2,036(94.3) 2,959(95.9)
Unemployed 123(5.7) 125 (4.1)
*Qccupational and suspending 2,089 3,049
Salaried man 1,020(48.8) 1,605(52.6)
© Private caterprise - 643 (30.8) 981 (32.2)
Employer 32(1.5) 60 (2.0)
Dependent family 394(18.9)  403(13.2)
S.Marcos 18.0 -
S.Lorenzo ' 0.0
o SCAH0S O et
Aguirre 33.0
*Total population 14,437 13,319
* Population more than 12 years 8,517(58.8) G,032(67.%)
*[nactive populs. 4,324(50.8) 4,576(50.7)
' Active popula. 4,193(49.2) 4,456(49.3)
Occupatinal 3,948(94.2) 4,020(90.2)
Unemployed © 245(5.8) 436( 9.8)
*Qccupational and suspending 4,077 4,366
Salaried man 2,905(71.3)  3,187(73.0)
Private enterprise 778(19.1) - 765{17.5)
Employer 6( 0.1} 142 (3.3)
Dependent family 388( 9.5) 272(6.2)
Quepos - 47.0 ‘
Savegre 0.0
. Naranjito 0.0




Table 13-29 Attainment degreo related to social needs Aquirre and Parvita

[tems Aguierte Parrita o
Hygeine(Nourishment) ~ middle middle '
Education , slightly low quite low

- Housing ' ' low = stightly low
Fundamentat needs middle middie
Migration to urban arca -12.00 -4.0
Unemployment rate in relation 100% . 7.0%

1o economical population '
Temporary unemployment ratc - 160% 150%
Agricaltural area - 169 % - 83.3%
Fundamenta! needs ' 65.5% - 38.0%

Source : MIDEPLAN,SISD(1991)
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Table 13-30

Outline of Palm Plantation

Ttems Contents of hearing survey
Business starting year 1958
Ares 3,500 ha

Number of employees

350 persons (at present), 600 persons {at the
prosperous period).

Irrigation area

600 ha

Water sampling position and
water volume

One location at 2 m*fsec from Navanjo River.

there is the additional plan of 0.5 m*/sec in
1966.

There is the irrigation plan to the south end
area of plantation from the Savepre River in
the year of 1996. :

Water sampling period and
method

The water shall ‘be taken by installing a stone
accumulated weir on the side of river during the
dry season (December to April). The water
volume flowing into the plantation increases
during. the rainy season.

Effects of irrigation"

The quality of non-irrigated arez is worse
than that of Irrigated area,

Young trees require especially nmuch water.
The entire area can not be irrigated because
of the shortage in budget.

Production volume

The old traes reguire the water of 12
tons/y/ha, while the young trees require 26
tons/yfha.

Almost no harvest for 30 years in the south
half of the plantation.

Production amount

The old trees produce the amount of §325/hafy
while the young trees the amount of $650/hafy.

Structural ratio

The old trees occupy 70Z while the young trees
the remaining 30X.

Disaster from flood

No disaster because the water decreases soon
though there is the fleod. No damage even in
case of the 130 mm/5 hours.

Feriillzer

Using a small volume of 3 kinds of Roundup. Goal
and Galant. Using Dipel as the insecticides.

Hells

There are 3 wells ingide the plantation, for
their vse to the palm factory service water and
the inhabitants' potable water. The drain water
from the palm factory is stored once in a pond,
and {s released to the irrigation water channel
via the sewage disposal facilities.

Mangrove

Because the mangrove forest located between the
plantation and the sea coast is of privately

.ovmed land, the mangrove is deforested and
shrunk for the rice paddy crop.

* Palma Tica Office

** african Palm (Elaeis gulannensis)




Tablo 43-31

Composition of Water Quality of Channels
St. Na Ca Mg Cl S04 IICO,
Well 030 138 061 0.l 0.21 1.89
Toma(l) 0.16 001 038  0.01 0.08 i0s |
V)] . i . : R B | . %
(3 016 00t 049 0.2 0.16 1.29
4 016 001 050  0.02 0.17 1.66
(5 017 002 046  0.03 0.23 1.46
Std (1) 066 004 049  0.28 0.18 1.96
(2) 6400 134 204 7100 627 234
(3) 10300  3.82 388 12900  10.60 2.33
(4 8800 252 300 115.00 10.60 2.34
(5) 15100 651 520 18000  18.50 1.92
St6 (1) 018 004 031 - 003 0.07 0.97
() 030 006 065 007 0.06 2.23
(3) 022 005 055 006 012 1.69
(4 028 006, 060 0.1 0.09 1.87
(55 020 010 062  0.09 1.00 1.19
St7 (1) - 080 003 085 027 020 356 .
2 - . - - .
) - . : g &
{4 - - -
s - - - - - -
St8 (1) 061 004 048 003 0.12 2.38
| (2 021 005 051 005 0.10 2.39
(3) 020 005 052 003 0.10 1.57
(4 002 0605 052 005 010  1.63
() 017 004 039  0.06 0.11 1.17
St9 (1) 025 002 066 006 0.09 2.20
(2 022 003 071  0.04 0.09 2.07
3 019 002 067 003 0.09 1.85
(4 023 018 065 008 0.12 1.31
() 016 019 033 011 0.12 1.51
St10(¢1) 0.3 003 037 001 0.06 1.50
) N - - . s
@ - - - R
(3) - '

*Date : (1)-00/0

9/94, {

2)-25/01//95, (3)-01/02/95, (4)-15/02/95, (5}-22/03/95

13§



%8-&

Concenplration of ﬂutrients and BOD in Chann_e! ‘g\_latelj

Tabte 13-32
Date/Ttems  TOMA __ StA St.6 St.7 5.8 St.9 St.10
20/09/94
Flow Rate 0200  0.510 1,790 0050 0200 1830  0.030
PO,-P 0.052  0.049 0029 0.044 0055 0047 0026
T-P 0.129  0.099 0077 0128 0131 0067 0.082
o-p 0.077 - 0.050 10048 0084 0076 0020 0053
NO;-N 0.090  <0.01 0030 0.040 0030 0520 0010
T-N 0427 0362 0491 0577 0641 0773 0326
15/12/94 _
Flow Rate dry 0.150 0360 0.000 0000 0340  0.000
06/01/95 ' ' '
Flow Rate dry 0.590 0.050  dry 0.040 0330 dry
18-19/01/95 o S
Flow Rate 1.446  0.200 0.030 dry 0.010 0810 dry
25/01/95 _
~ POsP - 0,050 0.500 0.170  0.150
TP 1.030 0.700 0900  0.280
0P © 0980 0.200 0.730  0.130
NH,-N ~ 0.319 - 0.223 0.195 0.085
NO,-N 0.019 0.012 0.070°  0.008
- NOy-N - 0.005 <0.001 <0.001  0.001
~TIN _ 0.214 0.235 0202  0.094
01-02/02/95 |
Flow Rate 1.240 0380 0.020  dry 0.000 0420 dry
“BOD ' 0.760  3.020 1.000 ' 1.570  0.630
PO.-P 0.050  0.180 0.430 0.280  0.150
T-P 0.150 - 0.490 0.610 0.490  0.280
- Q-P 0.060  0.310 0.180 0.210  0.130
NH-N 0.042  0.046 0.043 0.073  0.037
NO-N 0.009  0.010 0.009 0.009  0.003
NO;-N <0.001  0.005 <0.001 <0.001  0.00!
TIN 0.051  0.061 0.052 0.082  0.041
15/02/95 : ‘
BOD 0.630  2.900 2.300 1.900  1.300
PO,-P 0.060  0.060 0.400 - 0.180  0.700
T-P 0.120  0.550 0.640 0.430  0.980
0-P 0060 0490 ©  0.240 0.250  0.280
~ NH-N 0.032 0036 0.024 0.089  0.079
NO;-N 0.003 0011 0.008 0.005  0.020
NO;-N <0001  0.006  0.001 0.001  0.002
TIN 0.035 0047 0.033 0.095  0.101
22/02/95 ' '
Flow Rate ? ? 0.020 diy 0.000  0.720 dry



1.7 0.700 Backward dry 0.000 (1.8) dry

08/03/95 _ '

Flow Rate 1.440  0.530 0.020  dry 0.000  0.660 dry
23/03/95 < -
Flow Rate 1460  0.820 0.520  dry 0.000 1480  dry
22/03/95 _
‘BOD 0.680 2070 1.040 1450  4.600

PO,-P 0.100  0.030 0.340 0240  1.290 .

T-P 0.350 0.150 0.610 0.560  2.140

0-p 0250  0.150 0.270 0320  0.850
NH,-N 0.033  0.156 0.121 0.068  0.518
NO,-N 0.003  0.022 0.037 0.013 - 0.035
NO;-N 0.001  0.017 0.002 0.001  0.005

TIN 0037  0.195 0.160 0082 - 0558
06/04/95 1.520 0.700 1220 dry 0 3470  dry
19/04/95 : :
BOD 1.240 8.807 2.440 2720 5.160
PO,-P 0070  0.120 0.090 0.300 - 0.650

T-P 0150  0.380 0.220 0.540  0.940

Q-pP 0.080  0.260 - 0.130 0.240  0.290
NH,-N 0036  0.116 0.089 0.066  0.119
NO,-N 0.004 0.015 0.031 0.002 0.011
NO;-N <0.001°  0.002 0.001 0.001  0.004

TIN - 0.040 0133 0.121 0.062  0.134
10/05/95 o '

BOD 0.440  1.360 4.480 1.760  2.070
ro,-P 0210 0270 0.260 0.280  2.020

T-P 0.370 1.010 0.650 0.480  2.350

O-P 0.160  0.740 0.390 0.200 - 0.330
NH,-N 0.029. 0.012 0.056 0.020  0.075
NO,-N 0.008  0.012 0.016 0.007  0.025
NO;-N 0.006 <0.001 <0.001 0.00f = 0.001

TIN 0.043  0.024 0.072 0.028  0.101

Q

i
m
~
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Table 13-33

Water Flow Rate and Nutrient Load in Channels

_____Datefltems TOMA  Std St.6 St.7 St.8 $t.9 St.10
20/09/94

Water Flow Rate 0.20 0.51 1.79 0.05 0.20 1.83 0.03

POsP . 0.86 2.16 4.49 019 095 7.43 0.07

TIN(NO;-N) - 1.56 0.44 4.63 4.17 0.52 82.80 0.03
15/12 _

Water Flow Rate dry 0.15 0.36 4] g 0.34 0
06/01 ' _ _ '

Water Flow Rate dry 0.59 0.05 dry 0.04 0.33 dry
18-19/01/95 : '

Water Flow Rate 1.44 0.2 0.03 dry 0.01 0.81 dry
25/01 '

PO,-P 0.86 1.3 dry 0.15 10.5 dry

TIN 3.70 7.16 - dry 0.17 6.58 dry
01-02/02 _

Water Flow Rate 1.24 038  0.02 dry 0 0.42 dry

PO,-P 0.96 390 - 0.74 dry 0 5.44 dry

TIN 5.46 2.00 0.09 dry 0 1.49 dry
15/02 '

PO,-P 179 0.69 dry 0 9.07 dry

TIN 1.54 0.06 dry 0 3.67 dry
22/02 '

Water Flow Rate ? ? 0.02 dry 0 0.72 dry

(L.7)  (0.7) (Backwa (dey) Q) (1.8) (dry)
rd)

08/03 _

Water Flow Rate 1.44 053 . 0.02 dry 0 0.66 dry
23,03 _

Water Flow Rate 1.46 082 - 052 dry 0 1.48 dry’
22/03. ' ' '

PO,-P ? 2.13 15.3 dry (] 165 dry

TIN ? 13.8 7.2 dry 0 71.4 dry
06/04/95 1.52 0.70 1.22 dry 0 3.17 dry
19/04

Water Flow Rate T ? ? ? ? ? ?

PO¢-P

TIN
10/05 : o

‘Water Flow Rate ? 91 119 dry 0 0.7 ?

PO-P ' 217 26.7 dry 122

TIN 1.89 7.4 dry . 6.11

* [dry] means no water in channel. (0] means the condition under no

flow.

*+ Load Unit : kg/day, Flow Rate

: m¥/sec.

«*+ () onthe water flow rate shows the volume by rough estimation.



_ Table 13-34 Agricultural Production at Cerritos Village

Crops Arca(ha) ] Total colones
Permancnt - :
Palm : 14} ' 210,000
Annual o
Rice 170 | | 47,600
Maize ' '3 119
Kidney bean - 2 _ - 105

Biannual ‘
Papaya 5 8,000
Banana 5 1,600
Pine ' 1 1,050

Tatat - 286 268,474

“*Unit of total colones is 1,000 colones.

I/ 3m Py



Table 13-35 Catch in Fishing Zono {1993)

ftemst - Zons | fone 2 Zona 3 Total (%) :
targe S. - 328 N 1 535 928(0. 12) "
Sealt §, 40419 17893 2992% §8237(1.9)
Ssparate 20602 £059 38259 62920( 8.5)
Chatarra 23410 9728 48562 15170720, 4)
Agria-Cols 10178 2834 3381 16393 2.2)
Cebrilla 24156 4339 43995 72540¢ 3.8)
Pargo Seda - 15 1¥i) 8908 12038( 1.8)
Borado 70336 2982 a1 115081(15.5)
MarlinB. . 1082 . 86 218} 9353 1,3)
Karlin B . 4265 ns 2767 7307( 1.0)
Yreacher - 22035 . -0 ] | 31659( 1.3)
Pez Yera - 0 0 0 0{ 0.0) -
Paz Espeda 1133 0 6001 T340 1.0)
T.RE() 295059 w1 g1 SISSONTLA)
Sardins T yase 7 8 usi 0.
Atun - . 6416 350 _ 10580 17346¢ 2.3)
TPela(2) ...... 7814 ........... 35? 10839188[0(25) .........
Cazon ...... . 28442 .......... 72033035' ......... 64006(86) .........
Posta © 34208 2815 31708 68832( 9.3}
Naco 2140 484 1581 4181 0.6}
LG et e 63620 tatole(ie )
APCLZ,3)  sessed sw@s0 e 712360089 .
CarrlaronB ......... R 0 ......... AR 0( 0.3) ......
- Lamaron €. 0 0 0 8 0.0)
Camaron R 9 0 0 0 0.0)
Camaron F. . 0 -0 -0 0 0.0)
© Camaron Ca, 0 0 9 (0.0
" Camaron Re, 0 0 0 g( 0.0)
Cenaron T. 0 0 0 o 0.0)
10(4) .............. 0 ............ 0 ............. 0 ........... 0(00) ........
LangPaclflcaoo ...... e 0 ............. 0(00)
Lang Caribs 0 0 : ¢ 00 0.0)
TLangosta(S) ..... 0 ............. 0 ............. G 0(00) .........
Catamarlszs108?4428??(04) .........
Pulpo . 9 R § : 0( 0.0)
Pianguas - 316 9 2085 ' 3201( 0. 4)
Canbute 0 0 0 00 0.0)
rucs) ....... S Idi} 3629 ........ 5878(0 '8.} ........
..8..1‘-.('4"5..8.) lllllll '2'*.4.1...‘...-.-‘.16'8 llllllllll '3.8'2.9 llllllllll .5'8-?‘8-(-.0"8-) lllllllll
“Meta Tiburen 3831 w1 2%3 6761C 9.9)
“(:“I.O'tros‘(.?.)m.!. ‘3253] . m? . 2963 ......... 678](09) .........

Sun 372336(50. 1) 55255(7 L) 316384(42 5) ?43975(100 0




v Tahle 13-36 Catch in Fishery at Quepos Area (Big Boat:  1993)

Menst 1 2 3 4 5 8§ 1 8 8 10 11 12 Total

Largs S. o -0 0 1 -9 Q $ 0 0 0 6 - 0 7
Small S 447 3341 4676 2206 5885 35 3124 1271t 183¢ 2198 1671 22718 31534
Separate 1839 6493 4181 485 7218 4385 388y 2444 3592 4362 4534 50N 48277
Chatarra 3154 11405 14318 5866 8853 4687 5781 5301 7265 8309 10659 11154 87345
Agria-Cola 443 1004 — 927 92 67 16 §2 .tz 293 %18 82 - N 3328
Cabrilila 0 3. 28 6 1o - 80 24 O 2r 207 15 2 . 808 .
Pargo Seda 0 6. 7 0 0 0 0 0 9 0 . -0 27

-------------------------------------------------------------------------------------------------------

T T N R N I

Atun : 15 [4: 58

S R L LR T L R T E T T T S

Cazon 32 W 160 48 1948 678 108 LA TN 1 3 VA~ ] 7 4308
Posta ¢ 46 103 -39 293 310 1018 639 286 263 98 39 3o
Kaco 17 3471 165 ¢ 0 0 0 0 00 0 L

........................................................................................................
......................................................................................................

.........................................................................................................

Camaron B, 935 2818 1744 808 688 620 5i6 579 3302 27173 3441 5558 23683
Camaron C. 949 632 836 162 797 4 4 0 0 65 159 i 3794
Comaron R. 5113 14589 28060 22440 28778 21222 22540 20384 11822 7820 5767 10410 199105
Cemaron F, 1287 5485 3617 5549 4410 15225 17351 10262 10366 18842 13481 10562 116307
Camaron Ca. 0 730 5137 22321 25154 0 15624 14262 1439 36043 3883 0 124633
Camaron Ra. 0 0 0 g 33 -6 O 0 192 0 1460 241 2258
Camaron T, 1363 1736 330 1218 237 968 2468 - 4515 10955 11808 12157 10341 58094

.......................................................................................................

1.¢.(4) 9647 25028 41883 52439 60427 37033 58543 43382 37876 7715140378 31519 529872

Calamar 0 0 0 4 0 ¢ ¢ 0 0 ¢ 43 0 43
Pianguas 0 0 0 ¢ ¢ Y 0 0 0 ¢ 6 0 0
S 3 . ; . 3 A R MR L b ..... .4.3 ...... AT :‘.3.

------------------------------------------------------------------------------------------------------

8.7.(4.5.6)9647 26028 41833 52489 60427 37933 58543 49882 37876 77161 40421 371619 529915

Sum 15843 48796 ?0138 6!493 84601 513717 73158 59760 51020 92868 57811 56032 722897

tlarge S= .Sl §= . Separate= , Chatarra=0iversas
Agri—(‘n!a=ﬂicropogon altipimnis, Cynoscion jameicensis, Cabrilia=Epinephetus sp.
. Pargo Seda=Lutjanus jordani,Centropucus , sp.,Dorado=Coryphaena hippurus,
Warlin(t)-Maikaria indica, Lhrlm(z)—'fetraplms audax, Makaria mazara, Treacher=
* Alopias supersiliosus, Pez Bspada-Makaria sp., Sardmaﬂmsthonwa oglinum
Mun=Thuanus albacares, Cazon-Carcharkinus leucas{L jmbatus, Posta=Sphymidae .
, tharcharinidae, Yaco=Alpidae, Camaron TiTi=Xiphopenaus riveti ,
, Calamar=Loligo spp., Pianguas=Andara {ubercuiosa, Alela.
Alela Tiburon= ,Camaron B = Penacys vannanei, Camaron C. Pe‘naeus
califerniensis, Camaron R = Penaeus occidental is, Camaron F Solenocera agasizii,
Camaron Ca. =Heterocarpus vicarius, Camron Re, =

V. 43~90



[6=5/

Agri-Cola=Micropogon altipinnis, Cynoscion jameicensis, Cabrilla=Epinephelus sp.

, Pargo Seda=
Marlin(i)-Makaria indi
Alopias supersiliosus,

tutjanus jordani, Centropunus , sp.. Derado-Coryphaena hippurus,
ca, Marlin(2)=Tetrapturus audax, Makaria mazara, Treacher=
Pez Bspada=Makaria sp.,Sardina=Opisthonema oglinum

Atu=Thuatus albacares, Cazoo=Carcharkinus leucas-C. limbatus, Posta=Sphyrnidae
, Charcharinidae, Maco=Alpidae, Camaron TiTi=Xighopenaus riveti

, Calamr=Loligo spp. , Pi

Aleta Tiburon=

anguas=Andara tuberculosa, Alela.

,Camaron B. = Penaeus vannaiei, Camaron €. =Penaeus

 Camaron 2. =Heterocarpus vicarius, Cararca Re.=

califorpiensis, Camaron & =Penaeus occidentalis, Camaron 7, =Solenocera agasizii,

Table 13-37 Catch in Fishery at Quepos Area (Small Boat: 1993}

flenst ! 2 3 4 § & 1 8 g 10 1 12 Total
loreeS. T4 W1 92 218 (2 213 e M1 3 8¢ 0 164 2702
Small S 17679 20848 18758 12558 7032 11360 2088 11344 752 10207 1663 4225 13752
Sepsrate 9920 9505 12238 14551 11824 4809 6007 4591 2688 I3 4381 IS 93473
Chotorra 20716 36410 27835 32518 2064 12162 21119 1252 4837 12898 4953 1587 215501
Agria-Cols 2747 2965 3012 AT14 1146 1207 sif 2175 80 1812 . 23 &7 26359
Cabrills 6805 17652 13957 15079 11310 6818 G656 7034 9984 11263 6127 9487 116133
Pargo Sedo 118 2073 6997 1938 192 208 3 188 412 312 1113 11823  §5671
Dorado 13331 14424 21798 20582 19305 9643 1813 11096 3322 W3 3% B 17039
Wselin(1) 210 317 15 1854 %25 159 6988 276l 1S9 920 67 161 21288
barlin(2) 128 - 578 S0 3013 1855 728 94t 660 478 470 1563 319 (284l
Treschor 182 17252 8569 5075 8305 6556 8421 8237 3158 6119 4673 1361 - 6328
Pezospada 292 6328 467 12 0 3% M9 77 0 6 2 0 I
TP R T4ty TY3473 120718 123022 83480 5ASeB 101079 60792 21337 6253 33181 42835 903752
B e peeres
Mo 195 2500 4291 3240 1807 390 664 505 158 199 263 IS 20667
pela (2) 3066 2176 4319 3260 1817 8510 671 605 1538 248 263 151 22183
oo 500 15100 5710 12945 7704 17103 17308 20330 11862 15572 8128 9311 - 1ATSI9
Posta 3059 12085 6215 20458 14380 123 15726 6439 I577 366 ST 513 112300
Maco 7 S84 1653 52 M4 0 125 22 0 9 43 0 5853
TG Tov0 26160 15576 IAUS6 22037 25026 a300 27101 14439 24031 14418 15038 266350
5P(1,2, 9081428 144418 140513 160738 114134 83024 135065 84338 47314 €98l5 53862 5024 1191791
L .
e i S ST »
Colomar 0 1185 163 617 ST 3 51 123 0 0 ¢ 0 2048
piamgues 150 757 315 6 9 521 S M3 30 S K12 905 1474
ey e ww vy % 6a4 ess 08 920 5383 B2 985 11323
'iii'.'(k:%_s:%{)'}'sbm'1'9'4'2'""4'1'9“"1'3%]""'s's's""%ék""éé'a'"é'sb's"'"s'zb'"é'sé'z"'é'lé""éia's""'i'r's'?fz'
TR S ey
CETOGY T ez 2116 1eez e e B2 18 0 1 0 0 s
-~ Sun p8284 147022 143208 163051 115933 86537 136835 93169 37643 9217854374 53008 1217770

Harge 5= , Seall §= , Sepanates , Chatarra-0iversas



Table13-38 - Scale of Work

[tems

Description

Civil ¥orks

Care of River

Tunnel'Ei.

8,800 13

6,200 =m3

- Diversion Tunnel {D=6.0 m, L=225 u
L ' ' Lining conc. 2,200 w3
Cofferdan Upstean: B=20.5 m Concrete - 3.400 h3
‘ Downstream H=1}.5 m | Concrete L 200 o3
Dam Concrete gravity dan Excavation 58, 100 n3
: H=62.4 o, L=114.0 n Concrete 89,200 n3
Power Intake inclined type Excavation 9,250 w3
: Qoax. =27 m3/sec Concrete 1,000 =3
fleadiace Tunnel Pressure tunnel - _ :
: Qrax, =27 m3/sec Tunnel Ex, 69,200 m3
D=3.1 m, L=5540 n Lining conc. 24,600 n3
Surge Tank Restric Oriffice type Shaft Ex. 3.700 nd
: Shaft B=8.0 = Lining conc. 1, 100 =3
Penstock Embedded type ' ‘
' D=3.1~2.2 o Tunnel Ex. 19,500 m3
L=1540%1 Line Lining conc, 10,900 nd
D=1.25 m - o
L= 26%2 Lines
Powerhouse Qutdaor type Excavation 60, 200 o3
¥=21 a*L=33 w%H28.5 m Concrete 6.800 m3
Tailrace Open chanunel Excavation 1. 400 83
- ¥-20 m, L=43 = Concrete - 2,200 a3
Switchyard Out door type Excavation 9,300 m3
' 20 wx120 n Concrete . |

r3-92
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Table 13-39

i. Equipwent for Dam Construction

Main equipment to be used

Name Specification Power ¥eight Nunber
' (ps) (ion)
Excavation works ,
Bull dozer 20~30 ton class 160~290 | 20~40 | 4
¥heel loader Bucket 2 3 155 12,4 1
.Dump truck 20~30 ton class 280~430 | 20~30 §
Crawler dritll Drifter 180 kg
Mir consunp. 1Tn3/nin 5.1 2
Leg drill Jéck 40 kg class
- Lir consump. 3 a3/oin 0.04 - 8
Compressor Pischarge 21 n3/nin 195 4.1 2
Yater puap Pischarge 0.5 v3/min | 3.7 K¥ 0.2 2_
Concrcte:works
1) Quarry
Bull dozer 30 ton class 290 10 2
¥heel loader | Bucket 2 n3 155 12.4 1
Dump truck 30 ton class 430 21 3
Crawler drill Drifter 180 kg
Wir consuamp. 17e3/rin
Compressor Pischarge 9 n3/min 75 K¥ 2.6 1
¥ater puop Pischarge 0.5 m3/ain | 3.7 KW 0.2 1




Name S ecification Power - | ¥Veight Number
P (ps) (%on)
2) Crashing plant ( 50~130 ton/hr)
Joe crasher Entrance 100x120 co [ 130 X¥ 90 1
Corn crasher Nantie 130 cm 95 X¥ 28 2
Rod mill Dren 210x360 co 190 55 1
Yib, feeder 5 3 3
Apron feeder 150x400 cn 8 21 1
Belt-conveyer, others |
Kater pump Q-4 a3/min, h=30 m 37 0.15 3
3) Batching plant {60~100 n3/hr) _
Autemation, Forced amixing type
Y¥ixer 1.5 o 60 w3/hr 82 Xv 63. 1 I
Cement silo 500 ton 0.75k1 | 38 | 2
Yater puop Q-4 n3/sec, h=30m | 37 K¥ | 0.75 | 2
" 4) Transportation (60 53/hr)
Truck mixer 3.0 23 220 7.4 5
Incline 3.0 03 1
| T5) Placing (60 n3/hr) B
Diesel car § ton class 18 6 2
Dolly Capa. 3 m3 -- 4.5 2
One tower swing | ’ o
Cable crane Capa. 13.5 ton 514 K¥ 303 1
Fixed type . .
Capa, 3 ton 67 K¥ 33 1

/3 -
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Name Specification Pover Feight Number
{ps) (ton) B

Bucket Capa! 3 03 -- ) -- 2

Yibrator o LS

Vater pump Capa. 2 lAn;?;n:;n’i _I_IOKH 1 2
*‘*é; Cooling works R

Cooling plant | Refriggeating plant | oo ku 5.4 I

7) Grouting works .

Boring machine |Capa,2? n/min 5 KF 0.3 2

Grout puep Capa. 30-70 1t/min 3.7 Xy 0.2 2 -

Grout mixer : 2-. 0.2 2

Hixer 200 titer




2. Equipasent for Headrace Tunnel (For half section of the tunnel

btueen Adit B and Adit-C)

- Specification

Nﬁmﬁér

Hauee . Power Yeighi
(ps) (ton)
Excavation Yorks
(1) Drilting works _

Prill jambo, 2 booms, Rail type _
Air driving | Drifter 90 kg 49.3 7.0 1
‘Compressdr Siationary type o o

' 22 nd/hr 125 X¥ -- 1
(2) Mucking works
Tractor loader, Rail type o o
Aiy driving | Bucket 0.35m3 18.0 8.5 1
Train loader Capa. 15 m3 13 ps/or
. Gauge 762 or S1dum 24 k¥ . 16.8 }
Cherry picker 1
(3) Transportation works (Inside of the tunnel)
'Battry car 10 ton car 24.4 XY 12.4 2
Torlléy Capa. 4.5 B3 -~ 3.2 5
Chiplar 1
4) Supporfing vorks :
Shotcrete Capa. 4 n3/hr 30.0 0.6 1
Concrete plant | Portable tyﬁe
(NATIH) Capa. 10 w3/ 20.4 K¥ 1.5 )
(5) Trénsportation vorks {Qutside of the tunnel)
Dump truck Capa. 11 ton 240, 00 11,00 2
{6) Disporsal area
Bull dozer Capa. 20 ton 160. 00 16, 28 i
. L. :

)

’r= 2



¥

Naue Specification Power Weight Number
_ {ps) (ton)
Lining concrete works
Concrete plant | Capa. 10 m3/hr
Tilting mixer 7.5 K¥ 1.4 H
Cement silo | Capa.50 ton 0. 75 K¥ 6.2 i
Concrete purp | Capa.10 n3/hr 22 X¥ 1.4 . 1
Agitator car Capa. 3 a3/hr 11 k¥ 4.0 1
Crashing plant | Capa, 12003/hr Common use 1
Consolidation grouting works (Around Tunne), _
Drilling Boring machine 10. 0 0. 44 |
' Grout'puap i
Grout mixer i
Mortar injection works (Gap between lining conc. and vock) _
Grout pump 0.8-1.2 a3/hr 25.0 3.1 i
Grout mixer -—- 1
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