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Study Item

Data Utilized

A. Surveying/Mapping 1. Tophographic Map of the Study Avea
{Scale: 1:50,000)

2. Tophographic Map of the Study Arca
(Scale: 1:10,000)

3. Longitudinal Profile of the Achiguate and
the Pantaleon Rivers

4, Cross Section of the Achiguate and the
Pantaleon Rivers

5, Bench Marks in the Study Area

B, Meteorology/ . Las Crecldas de:los Rios Guacalate y
ilydrology Achiguate en Septiembre de 1969, _
Publicacion No. 59, Naclones Unildas, San’
Jose, Costa Rica (1970).

2. Tropical Cyclones of the HNorth Atiantic
QOcean, 1971-1980.

3. Atlantic Hurricane Season of 1976, 1977,
1978, 1979, 1980, 1981, 1982, Monthly
Weather Review.

4, Monthly Rainfall Record of eight (8) sta-
tions 1in the project area (1961-).

5. Déily Rainfall Record of Main Floods of
selected stations in the project area
(1961-1982).

6. Hourly Rainfall Record of Sabana Grande
(1972-1979), El Chupadero (1974-1981), and
£l Recuerdo (1972-1980).

7. Monthly Temperature Record of five (5) sta—
tions in the project area.

§. Monthly lumidity Record of four (4) sta-
ticens in the project area.

9. Monthly Evaporation Record of two (2) sta-
tions in the project area. '

10, Monthly Sunshine Record of cne (1) station

in the project area.
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.. Study Item Data Utilized

11, Annual Maximum Discharge of sixteen (16)
stations in the South Region since the
beginning of observation.

C. River Improvement 1. Resumen de la Ayuda Proporcionada por el
Plan CONE (1975)

2. Report on New Road Plan between Escuintla
and San Jose.

3, Map of River Basins in Guatemala
(Scale; 1:500,000)

4. Aerophotographs (1947, 1954, 1958, 1967,
1983).

5. Drawings of Raillway Bridge in Achiguate
River (1895, 1969).

6. Drawing of Railway Bridge in Pantaleon
River (1895).

7. Drawing of Road Bridge in Achiguate River
(1960).

8. Drawing of Road Bridge in Pantaleon River.

9. Sketch Plan of New Road between Escuintla
and San Jose.

D. Sediment Control 1. Santiaguito Volcanic Dome, Guatemala
Plan (1972).

2. Nuee Ardente from Santiaguito Volcano,
April 1973,

3. The 1971 and 1973 eruptions of Fuego
Voleano, Guatemala, and some socio—economic
considerations for the volcanclogist
(1973).

4, Studies on volcanic ash from two recent

voleanic eéeruptions in Central America
(1973). '

5. The October 1974 basaltic tephra from Fuego
Volcano (1978),
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Study Ttem

Data Utilized

10.

Li.

12,

Glowing avalanches from the 1974 cruption
of Fuego Volcaro, Guatemala (1978).

Yolcanology, Cuatemala/Nicaragua selected
materials (1980).

Informe de la Investigaclon Realizada el /
de Julio de 1983 en el Municipio de El
Palmar (1983).

Map of River Basins in Guatemala
(Scale: 1:50,000, 1:250,000, 1:500,000).

Aerophotographs (1954, 1958, 1964, 1967,
1983).

Geological Map and Report
(§cale: 1:1,000,000).

Data on cruption of the TFuego and the
Santa Maria volcanoes,

Construction Plan
and Cost Estimates

4,

Encuesta Basica de Manufacturera de
Construccion Mano de Obra y Salalios
(Directrato General de Estadistica).

Unit costs of labor obtained from CAMINOGS.

Unit costs of materials obtained from
CAMINOS. '

Prices of machines obtained ILrom agents.

Unit costs of machinery obtained from
CAMINOS. ' '

Memoria 1982 (CAMINOS).

Unit costs of land acquisition obtained
from the Ministry of Public Finance.

Socio~TLconomy

Accildentes de Transito (1979-1980).
Anuar Lo fistadistico (1980).

Atuarlo de Comercio Exterior (1976, 1979,
1980). :
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Study ITtem ° Data Utilized
4. Boletin Estadistico (1975~1980).

5. 1T Censo de Agropecuaria (1964).

6. YII Censo de Vivienda (1973).

7. I Censo Artesanal (1978).

8. 1 Censo Artesanal, Tomo V (1978).

g. iII Cénso Nacional Agropecuario {19783).
lO.QCensos Nacionales (1981).

l1. Breve Monografia de la Republica de
Guatemala.

12, Directorio Nacional de Establecimientos
Industriales (1981).

13. Directorio Nacional de Establecimientos de
Atencion Medica,

{4, Estadisticas Agropecuarias Continuas (1975,
1976, 1978-1981).

15. Excuestas Agricolas de Granos Basicos

(1978).

16. Encuestas Nacionales de Ingresos v Gastos
Familiares, Volumen I (1978-1981),

I7. Escuesta Basica de Materiales de
Construccion, Mano de Obra y Salarios y

Metodogia, para el calculo de los indices
respectivos.

18. Finanzas Municipales (1980-1981).

9. Interpretacion de las Proyecciones de
Poblacion en terminos de demanda de ser-
vicios basicos (1950-2000).

20. los Indices de Precios al Consumidor para
la Republica de Guatemala (1977).

21. los Indices de Precios de Materiales de
Construcclon, Mano de Obra y Salarios, en
la Ciudad de Guatemala {(1981-1982),
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Study Item

Data Utilized

22.

23.

26.

27.

28,

Metodologia de los Indices de Precios al
Consumidor para la Republica de Cuatemala
durante el ano 1978,

Metodologia Empleada en la Elaboracion de
las Proyecciones de Poblacion Urbana-Rural

(1978,

Mapa de Capacidad Productiva de la Tierra
1.:500,000 Memoria Explicativa {1980).

Mapa con Ruta y Usc Actual de la Tierra
1:500,000 Memoria Explicativa {1981).

Proyeccion de la Poblacion Urbana y Rural
por sexo y grupos de edad (1975-2000).

Quinquenio del Comercio de Guatemala-—
Centroamerica.

Revision del Indice del Costo de la
Construccion de Vivienda en la Ciudad de

Guatemala (1925-1979).

G.

River Adwministra-
tion

Report of "Diario de Sesiones”(1979)

Report of Projecto de Ley de Aguas in
Guatemala (1981)

Organization Chart of Government of
Guatemala

Organization Chart of related agencies

Thesis of "Analisis Critico de la
Legiglacion de Aguas en Guatemala (1978)

Water Law of Mexico, Peru, Domicica, and
Argentine '

Anuario Estadistico (1979)
Boletin Estadistico (1978-197%, primer)
Boletin Estadistico (1978-1979, segundo)

Boletin Estadistico (1979-1980, lo. y Z20.)
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Study Item ' bData Utilized

11, Boletin Estadistico(1980-1981, ler)

12. Finanzas Municipales (1980~1981)

13, Algunas Cifras Acerca de Guatemala (1982)
14, Codigo Civil

15. Codigo Municipal y Sus Reformas
(3a edicion)

16. Ley del Organismo Ejectivo

17. Prontuario de Leycs Tributarias
{edicion 1984)

18. Ley de Expropiacion y Sus Reformas
19, Codigo de Salud
20. Ley Forestal

21. Ley Organica del Prespuesto, Contabilidad vy
Tesoreria de la Nacion y Sus Reglamentos

22. Ley de Compras y Contrataciones, Su
Reglamento, con Sus Reformas y
Disposiciones Conexas

23, Codigo Penal (con sus reformas)

24. Codigo de Comerxcio

25. Ley de Regimen Petralero de la Nacion

26. Legislacion Municipal de la Republica de
Guatemala '




o2 1 EERAY 1974775 1980/814%

Unit; Thousand Tons

Product lons

ind 1074775 1975/76 1976/77 1971/78 1478/79 1979/80  1980/81
Colfee 157 139 158 168 170 156 —_—
Cotton 107 98 124 147 159 148 127
Sugar 405 ' 584 501 431 395 432 4B8
Sugar Cane 4,624 5,703 6,541 5,224 4,622 5,053 5,985
Halze 757 800 177 906 757 1,053 -
Beans 62 73 70 78 - - -
Wheat 45 48 56 60 57 50 . 50 .
Beek 58 75 70 70 _ 76 79 —
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Administration Population Number of Number of Average
Houses Households Size of

Family

Republic of

Guatemala 6,054,227 1,259,548 1,151,872 5.20
Department of

Escuintla 334,666 70,368 65,751 5.09
Municipality :

Escuintla 15,442 15,110 14,893 5.07
Siquinala 8,646 1,621 1,514 5.71
Masagua 20,369 4,610 4,032 5.05
La Democracia 13,059 2,911 2,595 5.03
-San Jos@é 23,013 5,329 4,668 5,06
Sub-total 141,129 29,450 27,702 5.09
Santa Lucia 44,4722 9,513 8,884 5.00
La Gomera 31,227 7,046 6,342 4.92
Sub-total 75,649 16,559 15,226 4.97
Tiquisate _ 35,719 7,864 7,378 4,84
Guanagazapa : 8,137 1,743 1,555 5.23
Tztapa 6,547 1,662 S 1,221 5.36
Patin : ' 14,140 2,439 2,839 4.98°
San Vicente Pacaya 7,076 1,545 1,403 5.04
Nueva Councepcion 46,269 9,306 8,427 5.49
Sub~total 117,888 . 24,359 22,823 5.17
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Date Cause of Flood Achiguate River Basin Pantaleon River Basin
Sep. 5 Hurricane Achiguate, Mazate and ¥looding along
1969 Francelia Gaucalate rivers Pantaleon and

overf lowed. Taniluya
Inundation area:

136.8 km?, 50 dead and

100 injured in Antigua.
Guacalate bridges and

railway Achiguate,

Aceituno bridges were

destroyed. Destruction

of rialway at Obispo

Bridge.

Sep. 26 Escuintla, 4 dead
1969 '

Jul. 27 Ceniza Bridge destroyed.

1970
Sep. 29-31 Achiguate and Guacalate
1970 . rivers overflowed.

Escuintla, agriculture
and cattle damage.
Sep. ¢ Road to San Jose was
~1971 cut off by water from
Achiguate river,
wme-— Fruption of Fuego Yolcano on Sep. 14, 1971 e
Sep. 24 Hurricane Inbabltants evacuated, Y¥lood and debris flow
1971 Olivia Siguinala along Pantaleon and
Taniluya rivers.
CA-2 bridge was
destroyed .
Oct. 10 Railway bridge was

1971 washed out.

Aug. 3 Escuintla, houses were

1972

damaged by flood Erom
Mazate river.

m 9 4 -
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Date  Cause of Flood  Achiguate River Basin  Pantaleon River Basin
Oct. 10 Escuintla, Plantation
1972 was lunundated by flood
from Obispo river.,
Jun, 26 Railway bridge was
1973 destroyed.
Right bank of CA-2
road bridges was
scoured.
Aug; 21 Escuintla, Plantation
1973 damaged by flod from
Obispo river.
Sep. 21 Hurricane Traffic to San Jose, Inundation Area:
1974 rifi interrupted. 13.3'km2, Blance and
Petaya bridges were
destroyed.
Jul. 1 Traffic to San Jose
1976 interrupted by flood
from Achiguate river.,
- Sep. 17 - -— Ditto -~
1977 .
Cultivated land along
Achiguate river was
inundated.
Sep. 6 Sinquinala, big damages
1978 caused by flood from
Mazate river.
Sep. 12 ~=~ Ditio -
i978
Octe. 11 Road to San Jose was cut
1978 off by flood from
Achiguate river.
Aug. 31 — Ditto —-
1979

Cultivated land along
Achipuate river was
inundated.

495“
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Date Cause of TFlood

Achiguate River Basin

Pantalcon River Basin

Sep. 3
1979

Sep.i0
1979

Sep. 21
1979

Hurricane
Paul

Sep,., 12
1982

Road to San Jose was
cut off by flood from
from Achiguate river.

Mazate bridge was
partially destroyed.

Inundation area was
almost same scale as
that in 1969.

Railway bridge was
partially destroyed.

Some casualities due
to flood.

SOURCE

NOTE

"El Imparcial” and Report of CAMINOS

: Road bridge and railway bridge.havc been repeatedly

reconstructed after destruction by flood.

Reconstruction data are as follows:

Achiguate River

Pantaleon River

— 9 6 —

CA-2 road bridge
Railway bridge

CA~-2 road bridge :
Rallway bridge

1964 and 1970
1970

1964 and 1973
1972 and 1979
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1978 - 19825

Average
gtation Road Traffic Volume ?gziiiqp
1978 1979 1880 1981 1932 Rate (2
1978-1982
so0/l  ca-2 3,706 4,469 4,548 4,558 4,318 7.09
207 CA-2 5,577 5,141 4,739 5,340 5,187 -1,83
208 CA-2 3,311 4,137 3,641 3,338 3,653 2,49
Feeder of
0205 Ch-2 1,786 1,934 1,466 1,233 1,146 -11,51
0206 " 1,461 1,403 1,622 1,184 1,155 ~5.69
0207 " 1,282 1,920 1,332 1,214 1,261 ~0,41
0208 " 1,194 1,115 1,199 1,088 1,311 2.36
0209 " 1,553 1,435 1,187 953 1,068 ~9.,81
0804 CA-9 3,432 3,449 2,944 3,185 e ~2.46
0905 " 1,689 1,723 1,521 1,398 1,678 ~-0,106
{906 " 39 1,118 1,296 1,280 1,479 15.23
0607 " 691 1,037 1,031 1,322 1,298 17.07
/1 : Station 200 is situated at 78 km Ifrom the Municipality of

Guatemala,
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Area
Land Use Republiec of Department of
Guatemala Escuintla
(km?) (%), (km2) (%)
1. Cultivated 11,715 10.8 - 2,307 52.6
2. Cultivated and
Pasture 14,951 13.7 163 3.7
3. Pasture 13,338 12.2 1,323 30.2
Sub-total 40,004 36.7 3,793 86.5
4, Forestry 43,226 39.7 63 L4
5. Waste 24,09] 22.1 472 10.8
6. Lake and Swamp 1,274 1.2 e -~
7. Sand and Rock 294 0.3 56 1.3
Sub-total 68,885 63.3 591 13.5
TOTAL

108,889 100 4,384 100
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Area

Land Use Total Achigdate Pantaleon
River Basin River Basin

(ha) (%) (ha) (%) (ha} (%)
1. Town 1,661 1.3 1,364 1.3 277 1.3
2. Coffee and Cacao 2,262 i.7 2,009 1.8 253 1.2
‘3. Orchard 1,031 0.8 587 0.5 hkh 2.1
4, Sugar Cane 16,744  12.9 12,138 11.2 4,606 21.3
S. Palm 31 0.0 31 0.0 40 0.0
6. Banana 1,029 0.8 943 0.9 86 0.4
7. Cotton 3,932 3.0 3,102 2.9 830 3.9
8. Malze 8,571 6.6 6,879 6.3 1,692 7.8
9. Sesame 189 0.1 96 0.1 93 0.4
10. Pasture 53,448 41.1 44,821 41.3 8,627 39.9
Sub-Total (2-10) 88,878  68.3 71,970 66.3 .16,908 78.3

11. Road & Railway 3,636 2.8 2,897 2.7 739 3.4
12;-F0restry 29,005 22,3 26,236 24,1 2,769 12.8
13, Waste 3,831 2.9 3,474 3.2 357 1.6
l4. Lake, Swamp & River 4,142 3.2 3,853 3.3 559 2.6
15. Salina 151 0.1 151 0.1 e ——
16. Sand & Rock 557 0.4 289 0.3 . 268 1.3
Sub-Total (12-16) 37,686 28;9 33,733 31.0 3,953 18.3
TOTAL _ 130,200  t00. 08,600 100.0 21,600 100.0

-0 g -
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242 fRFPARTR

Unit: mB/s

7 Achiguate Pantaleon
Return Control Point 1 Control Point II Control PoiQt
Period CA=205,1 km? CA=956.2 km CA=150,0 km

50 1310 1860 1220
(6.39) (1.95) (8.13)

30 1190 1670 1110
{5.80) (1.75) (7.40)

20 1090 1520 1020
(5.31) (1.59) (6.80)

10 920 1250 . 870
(4.69) _ (1.31) (5.80)

5 750 970 710
(3.66) (1.01) (4.73)

2 480 550 470
(2.34) (0.56) (3.13)

NOTE: Figures in Pare theses show the specific discharge;

Unit: m3/sec/km
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Agency

Interest Rate

Inter-American Development Bank (BID)
International Development Agency (AID)
Central American Economic Integration Bank

(RCIE)

International Rank for Reconstruction and
Pevelopment (IBRD)

Venezuelan Investwent Fund (FIV)

Central American Economic Jnvestwment Bank
(BCIE)

1% « 2%

2% - 3%

A

- Average

(1) Average of International Agencles

(2) Average of Local Fingncing Agencies
(3} Average of (1) and (2)

5%
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. Asscl to be . ' ' Total Annuval
Rivey Protected to. HoLhod Requi.ted Constyuction  Benefit gy,
work Cﬂs‘.li
x107 uss %103 Uss
Achiguate  CA-2 toad Bridge i-1 River channel River Course
River L railway bridge improvement (1) (43knm - 42.8%m} 6,050 1,280 0.21
’ (A1, P - 28k
. . River course
-2 River chanuel
. {43km — 42.8km)
some ; 6,1 . .
improvement {I1) (40 4km - 35. Olan) 140 1,280 0.21
Training levee
(A1 —~ &0, 4km)
1-3 Helghtening of Hiver course
railway bridge {#3km ~ 42.8km)
Bridpe reconstrue- 11,300 1,160 0,10
tlon, Raising of
approach, Rallway
embankment {4 ,000m)
Urban ares of
Finca La Trini- 11-1 River chaunel River course
dad improvenent (31.5%m - 25.5km) 8,350 1,030 012
11-2 Raising of Road raising
CA-9 road (1=1,25m, =2, 500} 2,560 850 0.34
I1-3 - Ring lLevee Embankment / )
revetment 2,150 170 0.08
(=1.75,L=4,000m) £
Lrban area of 1Ti-1  River channel River course
La Barvita improvement & (8km ~ Okm) 22,400 760 0.03
Lraining levee Tyraining levee
{%km - Bkin}
II1-2  Ring levee Enbankment / .
' reverment 2,220 240 0.1}
(H=1.45m,L=5,000m)
Pantaleon  CA-2 road bridge V-1 River channel River course . ’ '
River & railway bridge “improvement {I} {21.4km - 21.35 km} 5,460 670 0.12
- (2, Skm -~ 18 k)
V-2 River channel River coursg
impravement (11} (21.4kin - 21.35km) 8,180 &70G 0.08
(18, 3km ~ 18 km)
Training levee
(20.5km - 18.3 km)
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52 BRI A

3

Quanticy Cosl (x 10
Horlks leem Unic Achiguate Yantaleon Total F.C. L.¢, Total
River River (Us$) (n. (us3)
1.5ediment Control Dam
Excavalbion m3 103,000 202,000 305,400 824 519 1,343
Back-Fi1ling B 9,400 14,100 21,700 74 89 163
Main Dam m3 - 78,000 126,000 204,000 7,175 6,899 L4,870
Sub Dam m3 10,006 11,000 - 21,000 143 878 1,621
Apron and Side ¥alls m 69 140 209 651 579 1,230
Saddle Dam 0 170 ——meee 170 174 107 281
Sub-total of 1. 9,641 9,067 18,708
2. River Twprovement
Excavation m3 1,140,000 240,000 1,386,000 3,174 1,932 5,166
Exbankment m3 160,000 —emmeee 160,000 1,488 944 2,432
Sodding m2 79,000 7,000 86,0600 e men 147 a7
Draiaage Ditch m 12,000 ——emmee 12,000 588 684 1,272
Revetment (1:90.5) m 4,600 4,600 5,200 947 1,003 1,955
Sroundsill Unit 15 45 80 1,383 . 1,25 2,639
Check Groundsill Unit 2 2. 4 171 202 173
Ring Levec in 5,000 —emmee- 5,000 510 424 934
Drainage Facility LIS 1 1 400 130 H20
Sub-total of 2, : 8,751 b, 727 15,478
Sub-total of 1. and 2. 18,392 15,794 34,186
3.Preparation Cost Lis 1,839 1,579 3,618
(10% of total of 1. and 2.)
4. Land Acquisivion Cost
Dam Construction ha 4 JE— LI 3 3
River Lmprovement ha 24 e I 17 17
5. Enginecering Services L/S 5,520 1,374 6,900
6. Administration Cost L/S . 216 448 604
Sub-total of i, -to 6. 25,973 19,215 45,188
7. Phwysical Continpgency : L[S ’ é,SQT £,922 4,519
(10% of total of 1. to A.)

Grand Total of 1. te 7, - 28,570 21,137 45,707
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66

S R

Quantity Cost (x lU:})
Work Ttem DLl mmr o e — - e
A¢higuate Pantaleon ¥.CG L.C Total
River’ River Total (Us$} Q.3 (us$)

1. Sediment Countrol Dam (2,500) {(2,538) (5,038)

Excavatien m 56,800 51,200 108,000 292 184 416

Pmbankment and Back-filliap w 28,700 5,400 34,100 106 126 232

Concrete Works > 25,700 16,100 41,300 1,776 1,466 3,222

Bounlder Works for.Main and 2

Sub Dams m’ 7,600 4,500 12,100 1006 64 164

Boulder Works fox Apron m] 5,300 3,700 9,000 ¥4 40 102

Form Works m2 20,100 g,200 29,300 0 557 557

WYet Masonry Works for Side 3

Walls m 320 350 $10 14 29 43

Saddle Dam Works ul 150 o 150 150 92 241
2. River Improvement {2,893 {2,344) (5,237)

Excavation of River Channel m3 552,000 163,000 715,000 1,645 1,001 2,646

Excavation and Back-filling 3

of Trench m 71,600 136,100 57,700 138 87 225

Wet Masonry Works {Type A} n? 8,020 0 8,020 56 Lh4 260

Wet Masoney Werks (Type B a’ 0 10,200 10,200 112 255 167

Pase Concrate Works for Wet

Masonry (Type A) m 1,620 0 1,630 26 34 60

Base Coencrete Works for Hel

Masonry (Type B) m 0 2,280 2,280 55 60 12l

Gabion Mattress Works for 3

Wat Masonry W 2,450 3,420 5,870 194 23 217

Foot-protection Groyne works

(Crib) Unit 68 Q. 68 26 it &2

Concrete and Form Works for

Grondsill il 2,780 6,600 9,360 384 665 1,048

Cabion Mattress Werks for 4

Groundsill- m 2,100 -5,760 7,860 259 31 290

SQb—tDta] of 1. and 2. {5,393} (4,882) {10,273}
3, Preparaticn Works LIS  mmm—me mememem— memees 339 488 1,027

(10% of Toral of 1. and 2.}
4. Fngineering Services LIS memimm meemmm e 2,100 400 2,560
5. Land Acquisition ha 4 o 4 0 3 3
6. Mministration Cost LS e mmmmme wooome 0 414 414
7. Physical Coptingency Li§  mtmeem == - e 803 619 1,427

{19z of Toral of 1. to:6.)

Sub-total of . to 7. (8,835) (6,806  (15,641)
8, Price Contingency LIS eeemmm mmmmes e 2,677 © 2,140 h,8Y7

(6% for F/C and L/C)

Grand Total 11,512 8,946 20,4587
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QuanLity

Cost {x ]03)

Saddlie

(Crib)

(64 for

Unit J— S N
Achiguate Paptaleon ¥.C 5.0 Total
. . Total
River River {U8$) (9.) (s
i. Sediment (onrrol Dan (3,137) {4,760) (7,890
Excavation mj 29,400 34,200 63,600 172 1e8 280
" Back-filling ) 5,600 6,600 12,200 38 45 83
Gabion Mattress Wovks m3 303,000 92,000 195,000 2,730 4 485 7,215
Boulder Works W 2,680 3,100 5,700 47 30 17
Dam Works m 150 0 150 L50 92 242
2. River Iwmprovement {1,771) {1,511} (3,288)
brecavapion of River Channel m3 505,000 146,000 851,000 1,497 Gl 2,408
Gahion Cylinder Works m 4,960 5,980 10, 980 48 184 382
Funt-protection Groyne Works
Unit HR ] 68 17 45 62
Gabion Hattress Werks for 4
Groundsitl b 3,150 B,640 11,7490 165 271 436
Sub-rotal of 1. and 2, (4, 914) (6,271) (11,185}
3. Preparation Yorks /5 ———e mmm——— oo 401 627 1,138
(10% of Totai of 1. and 2.}
4, Engineering Services L/S e e e 2,100 400 2,500
5, Land Acquisition ha 4 0 4 0 3 3
6, Administravion Cost I e 8] hih hhh
7. Physical Contingency Lis = mmmm e 754 775 1,526
(10% of Total of 1. to 6.)
Sub-total of 1. to 7. (8,250 (8,520) (16,7767
8. Prirce Contingency LIS mmmmem mmmeee e 2,433 2,997 5,032
F/C and L/C)
Grand Total 10,691 11,417 21,808
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$ 71 IBEATEA 1976 19804

Unit: Milllion Quetzales

Year
ltem s -

1976 1977 1978 1979 1980
Tmnpor t(CIF)
Amount{I) 838.4 1,052.5 1,260.7 _1,449.4 1,559.1
Duty(di) 48.5 77.1 82.5 83.3 81.5
T 4 di 886.9 1,129.6 1,343.2 1,532.7 1,640.6
Export(FoB)
AmounE(E) . 760.3 1,160.2 1,111.6 1,217.1 1,472.8
Duty(de) 49.1 151.6 158.4 129.2 146.9
E - de 711.2 1,008.6 953.2 1,087.9 1,325.9
I+ E 1,598.7 2,212.7 '2,372.3 2,666.5 3,031.9
I+di+E~de 1,598.1 2,138.2 2,296.4 2,620.6 2,966.5

SER 1.00 0.97 0.97 Q.98 0.98

Note: SER = I+E/I+di+E-de
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Unit Yield Unit Price

erops (kg/ha) (Q/ke)
Sugar _ 8,000 0.350
Pasture (Q/ha) /1 225
Malze 850 0.240
Cotton 1,700 i.200
Banana 60,000 0.200
Orchard /g B 60,000 0.200
Coffee 350 3.200
Upland crops /3 25,000 0.300
{l_: éstimated on the basis of the productidn of beef and milk

lEL: orange and other tree frults

JEL: vegetables, beans, etc., except sugar cane and malze
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(a) lGxcluding Scdimeat Accumu)ation of Favth and Sand

Inundation Depth (m)

Assets To.01 0,25 00500 0475 1.00 0 1.25 0 1.50 2,00
to to to to ko to Lo Lo
0.25 0.49 0.74 0.99 1.24 1.49 1.99 2.99
1. Ceunceral Assets
House 0.078  0.151 0.192  0.26 0,258 0.292  0.341 0.439
flouschold Effects ¢.050 0.115 0.La7 0.215 0.262 0.307 0.373 .499
2. Agricultural Crop
Supar: Cane (.05 0.60 0.70 G.75 0.80 0.85 .90 1.00
Pasture 0.35 0.50 0.60 0.65 0.70 0.75 0.80 0.90
Halze 0.65 0.00 0.70 0.75 0.80 0.85 0.90 1.00
Cotton 0.40 .60 0.70 G.20 0,90 1.00 1.00 1.00
Banana | .10 0.25 Q.40 0.50 0.60 0.70 G.80C 1.0
orehard L1 0.05 0.10 0.15 0.20  0.25 0.30 0.40 0.50
Coffee 0.20 0.40 0.50 - 0.60 0.70 .80 1.00 1.60
Upland Crops /2 0.59% 0.70 0.80 Q.85 0,920 (.95 1.00 1.00
{b) ILucluding Sedlment Accumulatioun of Earth and Sand
: Inundation Depth {m)
Assets (.01 G.25 0.50 0.75 1.00 1.25 1.50 2.00
 to to . to to Lo to to " to
0.25 0.49 0.74 0.99 1.24 1.49 1.99 2.99
1. General Assets
House 0.117 0,227 ©0.286 0.339 0.387 0.438  0.512  0.659
Household Effects 0,075  ©0.173  0,2%0 0.322 0.393  0.460 0.560 0.749
2. Agrilcultural Crops
Sugar Cane 0.65 0.90 S 1.00 1.00 1.00 1.00 1.00 L.G0
Pasture 0.50 G.75 0.90 1.00  1.00 1.00 1.00 1.00
Maize 0.65 .90 1.00 1.00 1.00 1.00 1.00 1.00
Cotton 0-69 0.90 1.00 1.0G 1.00 1.00 1.90 1.00
Banana 0.15 0.40 0.60 0.75 0.90 1.00 1.00 1.G0
Orchard _l- 0,10 G.15 0.25 0.30 0.40Q 0.45 .60 0.75
Coffee 0.30 0.60 0.75 0.90 1.00 1.G0 1.0C 1.00
Upland Crops £2 0.80  1.00 1.000  1.00  1.00 1.00  1.00°  1.00

/1 1+ orange and other tree fruits
/2 : wvegetables, beans, etc., except sugar cane and maize
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Unit: US$103

Tconomic Cost

Year Gomstruciion n Feonomlc Benefit
Cost OMR Cost =—
{ 1,683
2 1,139
3 3,608
4 9,252 100 696
5 11,326 200 1,391
6 10,349 300 2,087
7 9,276 400 2,782
8 500 3,478
9 500 3,478
10 500 3,478
, \ :
' ' .
: ' |
, : |
1 .I H
' : .
37 500 . 3,478
Total 46,633 16,000 ' 111,296

EIRR = 5.1%
ll_: Operation, maintenance and replacement cost
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Unit: USs§io3d

Economic Cost

-126-

Year oSSt Ton 7 Economlc Beneflt
Cost OMR  Cost =
1986 1,003
1987 330
1588 3,812 52 293
1989 6,830 104 586
1990 2,175 208 1,172
1991 260 1,465
1962 260 1,465
1993 260 1,465
] 1 T
T t 1
%
[} t !
1 1 1
H ] t
T ? 1
1 H i
1 i 1
2020 260 - 1,465
Total 14,650 8,164 46,001
: : - EIRR = 7.3%
ll,' Operation, maintenance and replacement cost
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Unit: USs103

Feconomic Cost

Year Tonstrucilon 7 Econonic Beﬁefit
Cost OMR Cost ——
1986 1,009
1987 1,114
1988 5,012 108 293
1989 6,445 216 586
1990 1,957 432 1,172
1991 540 1,465
1992 540 1,465
1993 540 : 1,405
1 ' '
1 ' 1
' t '
: t 1
' 1 '
1 ' !
1 : '
! ' 1
2020 ' 540 1,465
Total =~ = 15,537 16;956 | 46,001

: EIRR = 4.4%
lg; : Operation, maintenance and replacement cost
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Unit: x103 Quezales.

G0vernﬁuntai : 19 81 1982 1983
Agencies Budget % Budget -~ 4 Budget %
Judicial : 8,246 0.6 8,291 0.6 8,291 0.6

0ffice of

the President 155,148 10,6 131,919 8.8 82,789 7.1
Foreign Affairs 9,820 0.7 10,518 0.7 10,312 0.7
Interior 42,998 2,9 .ﬁ7,058 3.2 49,261 3.7
Mational Defense 78,981 5.4 86,727 5.9 142,524 0.8
Public Finance T 393,101 0 26.7 403,612 27.2 362,411 27.6
Education 156,213 10.7 156,735 10.6 162,886 12.4

Public Health and _
Social Assistance 120,784 8.2 139,450 9.4 101, 037 7.7

Labor and Social

Security 4,457 0.3 3,373 0.2 3,301 0.3
Economics 9,301 0.6 11,676 0.8 5,205 0.4
Agriculture 71,896 4.9 72,031 4.9 77,305 5.9
Communication and : |

Public Works 409,853 28.0 405,026 27.3 294,334 22.4
Public 1,136 0.1 1,303 Q.l G944 0.1
Accounting Office 3,765 0.3 3,712 0.3 3,655 0.3
Total 1,665,699 100 1,481,431 100 1,304,253 100

Iote: The Ministry of Energy and Mines was established in 1983, and iis
budget was included in that for the Office of the President.

Source: Presupuesto de Ingresos y Egresos del Estado, Dec. 1982,
Fiscal 1983, Ministerio de Flnanzas Publicas
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Fiscal Year: 1983
Unit: x103 Quetzals®

Sector Budget %
General Administration and Services 57,452 4.4
Pefense and Internal Sccurity 128,590 9.8
Finauce | 259,216 19.7
Urban Housing Development 14,493 L.l
tineral and Uydrocarbon 5,010 0.4
Agriculture 68,138 5.2
Industry and Commercial 11,083 0.8
Toufism 2,651 0.2
Transpoertation 141,468 10.8
Communication 8,623 0.7
Energy 132,042 10.0
Health and Social Assistance 105,d84 8.0
Labor and Social Security - 220,893 16.8
Science and Culturai Education ‘ 159,510 12.1
Total | : 1,314,253 100.0

Source : Presupuesto de Ingresos y Egresos del Estado. Dec. 1982
Fiscal 1983, Ministerio de Finanzas Publicas

=129~



8- 3/8) 775w S EHO JR’ii‘E].?EB%-lL‘H:!lm.O)?&'ﬁil}

Agency

Activities for Water Managcment

Communication,
Transportation
and Public HWorks

General Direction
of Roads
(CAMEINOS)

Flood prevention and restora-
tion works of roads and road
bridges '

Dredging of Chiquimulillia Caunal
maintain normal navigatioo

Surveying works of the river
channel in the vieinity of road
bridges

General Direction
of Public Works
(DGOP)}

Planning and design of water
supply system for urban areas

Planning and dedign of sewege
system for urban aveas

Natiounal Institute
of Seismology,
Volcanology,
Meteorology and
Hydrology
(ENSIVUMEID

- Hydrologicai s tudy

Observation of rainfall and
water stage

Operation and maintenance of
its facilities

National Project
of KAYA-PIXCAYA
(XAYA-PIXCAYA)

Design and construction of ser-
vige water supply system for
the Municipality of Guatemala
which takes in water from Xava
and Pixcaya rivers

National_lnstitutc
of Flectricily
(INDE)

Design, construction, operation
maintenance and management of
hydro-power generation
facilitcies :

Observation of rainfall and
water stage related to hydro-
power gencration

~130-



B -39 27 e 5 ORI B

Activilles for Water Management

Ministry : Agency
Communication, National Railway
Transportation of Guatemala

and Public Works (FEGUA)

Flood prevention and restora-
tion works for railway and its
bridges

Surveying works of the river
channel in the vicinity of

railway bridges

Observation of rainfall related
to rallway operation

Agriculture, General Direction
Livestock and of Agricultural
Nutrition Services

(DTIGESA)

Design, construction, operation
and maintenance of irrigation
and drainage facilities

Flood prevention and restora-
tion works of these facilities

National Institute
of Forest

Conservation and fostering of
national forest in the river

{ INAFOR) basin
— Environmental conservation and
maintenance of ecological
balance in the river basin
Mational Military Geographic - Topographical survey and map-
Defense : Institute ping
{(IGM)

Geological survey

Inad usc survey

National Emergency
Committee
(CONE)

Research on areas vulnerable
to disasters

Warning against disaters and
direction of evacuation

Rescue activities for victims
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Ministry

Agency

Activities for Water Management

Public Health
and Social
Assistance

Executor Unit

of Rural Aqueduct
Program

(UNEPAR)

Design and construction of the
supply facilities for villages
with a population of about 500
or more

General Direction
of Health Services
(DCSS) .

- Degign and construction of

wvater supply facilities for
communities with a population
of about 500 or less

Analysis and conservation of
quality of service water, river
and lake water :

Interior

National Institute
of Municipal
Development

{ TNFOM)

Design and construction of
water supply facilities and
sewege facilities in the
central areas of Mupicipalities
(except Guatemala and Mixco)

{Guatemala
Municipality)

Municipal Water
Enterprise
(EMPAGUA)

[

Construction of waler supply
and sewage facilities
designated by DGOP in Guatemala
Municipality (except the
XAYA-PTXCAYA project area)

Operatica and maintenance for
all the water supply and sewage

. faciliries constructed in

Guatemala Municipality

Observation .of water levels -
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Name of the Law

Year of Enactment

Reguldtion for Registry, Matriculation and
Inscription of Vessels, Ships aund Craft

Organic Law of INFOM

Municipal Code

Law on Foundation of INDE

Law of Agrarian Transformation
Civil Code

Regulation for the Rural Operation System
of Domestic Water

General Regulations of CONE
Water Conduction Act
Regulation 6f Irrigation
Nationai Hérbor.Commission
Organic Law of INAFOR
Forestfy Law

- Regulation of INSTVUMEN
Code of Health

Regulation of the Minlstry of Agricultﬁre
Livestock and Nutrition '

1932
1957
1957
1959
1962

1963

1967
1969
1972
1972
i972
1974
19?4
1374

1979

1982
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Ministry

Functions and Responsiblilities

MINISTRY OF CONSTRUCTEION

Formulation of Riparian Projects
Water control activities including
flocd control, riparian restoration

works, etc.

Adjustment and approval of water uti-
lization progranms

Formulation and implementation of
water vesources development

Observation of water-level, discharge
and precipitation

Conservation of waler quality.

Prevention of damages due to debris
and sharply sloped terrain

PRIME MINISTER'S OFFICE

Subordinate Agencies:

- Hokkaido Development Agency
- Environmental Agency

~ Okinawa Development Agency
~ Maticnal Land Agency

Investigation and formulation of deve-

lopment plans palns In Hokkaido and
Okinawa

Formulation of policies and long~term
plans for water resources development
as well as disaster prevention

Conservation of water quality and wild

life

Eeological preservation

MINISTRY OF HEALTH
AND WELFARE

Assurance of purity of water supplled
through water works :

Congservation of water quallty
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Ministry

Tunctions and Responsibilities

MINISTRY OF AGRICULTURE,
FORESTRY AND FISHERY

Subordinate Ageuncies:
- Food Ageuncy

~ Torestry Agency

- Fishery Agency

Development and use of irrigation
water

Flood control in minor river basins

Development of fisheries

MINISTRY OF INTERNATIONAL
TRADE AND INDUSTRY

‘Subordinate Agency:
- Agency of Natural
Reserches and Energy

Hydro-electric power
Assurance of industrial water

Regulation of drainage water (watev
quality conservation)

MINiSTRY OF TRANSPORT

Subordinate Agency:
~ Meterclogical Agency

Observation of rainfall and weather
forecasting

Announcement of flood warnings
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Division Functions and Respounsibilities
General Affairs - Coordination within the River Bureau
Water Administration ~ Drafting of laws and ordinances in con-

nection with river administration
~ Issurance of water use permits

~ Administrative supervision of river and
scacoasts

Planning = Comprehensive planning for river and
seacoast projects

- Coordination of water resources develop~
ment projects

~ Water quality and environmental problems

~ International affairs

River Improvement ~ Investigation into planning, implemen—
tation of construction and maintenance as
well as management of river channels

Urban Rivers - = lnvestigation into pianning and implemen-—
tatlion of construction as well as manage-
ment of wvrban rivers

Development' -~ Juvestigation Into planning, construction
and management of multipurpose dams

~ Enforcement of the Water Resources
Development Public Corporation Act

- Technical judgements regarding permission
cf water usage

-~ Structural regulations for dams

- Water resources development and natural
environmental conservation
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Divisgion

Functions and Responsibilities

Seacoast

Investigation into planning and execu-
tion of coastal conservation projects

Improrvement and maintenance of
seacoast

Disaster Prevension

Istimation of expenditure on natural
disaster rehabilitatiocn projects for
public utility facilities

Natural disaster prevention planning,

natural disaster precautions, natural

disaster emergency countermeasures and
natural disaster rehabilitation

Sabo

Coordination in the Sabo Department

Investigation into plénning and imple-
mentation as well as direction and
supervesion of the Sabo works

Maintenance and management of Sabo
facilities

Slope Conservation

Tnvestigation into planning and imple-~
mentation for landslide prevention

“works, coal slagheap collapse preven-
tion works

Maintenance of facilities mentioned
above
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Agency

Major Responsibilities

U.S5., Water Resources Council

Coordinationfadwministration river
planning

Grants to states for planning

Coordination river basin coumisslons

U.5. Department of Defense

Corps of Engineers

Navigation
Hydroelectric power generatioa
Municipal/industrial water supply

Water quality

Recreation

‘U.S. Department of the Interior

Bureau of Reclamation

Geologiéal Survey

Heritage, Conservation and
Recreation Service

Fish and Wildlife Service

Hydroelectric power generation

Municipal and industrial water
supply ' '

Irrlgation

Floodplain manageméht/navigation
Water quality

Recreation

Flocdplain management

Water quality and quéutity records
Presérvation of cultural and
historical values

Fish and wildlife habitant values
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Agency o ‘Major Responsibilities

U.5. Water Resources Council - Cocrdination/administration river

U.S. Department of Agriculture
Soil Counservation Service =~ Floodplain management
— Irrigation

- Water quality

- Recreation
U.5. Department of Energy - Hydroelectric power generation
U.S. Depatment Protection Agency —- Water quality

~ Foodplain management

~ Financing/budgeting (grants)

Tennessee Valley Authority ~ Navigation
-~ Hydroelectric power generation

= Municipal and industrial water
supply

~ Floodplain management

- Water quality

H

Recreation
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Agency

Functions aud Responsibilities

Department of the Envirconment -

Water Authority

Overall responsibility of water admi-
nistration in Lngland and Wales

Water administration in connection
with land use plan; improvement of
urban enviromments; conservation of
non-urban areas; recreational use of
waters; water pollution conlyrol;
urban housing plan; construction of
new towns

City water-works
Conservation of water sources
River-water pollution control

Recreational use of waters

Ministry of Agriculture, -

Fisheries and Food

Water Authority

Fisheries promotion and control
Inland water elimination

Drainage works from inland and
coastal areas and respounsibility on
water related to fisheries in England
and Wales

National Water Counsil -

Negotiation on working conditions of
fishory workers

Labor information services on behalf
of water agencies and waterworks
companics

Education and training of the
fishery workers

Technical assistance to waler agen-
cles

Inspection and test of waterworks
fittings
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Agency

Functions and Responsibilities

Water Space Amenity
Commlssion

Maintenance of water space amenities
and agreeable environments in Fngland

Combination of national water space
and recreational activities

Water Data Unit

Information—exchange among various
water agencies and the Central
Government

Water Research Center

Research on wabter pollution along
rivers, on the seacoast and estuaries

Research on sewarage water disposal
and waste disposal

Studies on water rescurces, city
water treatment, city water and
sewarage conveyance, and health-
related water quality problems

Technical assistance on the field

el
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Name of the Law

Year of Fnactment/Revision

River Law

Sabo Act

Flood Fighting Association Act

Act on Reélamation of Public Water Surface
Flood Fighting Act

Act on Finanecial Aid for Relief Projects
of Public Utilities

Seacoast Act

Specified Multipurpose Dam Act
Scwerage Act

Laundslide Prevention Act

Basic Act on Counter Measures Against
Natural Disasters

Act on Anti-~erosion and Anti-flood
Special Measures

Fleod Control Special Accounting Act
Water Resources Developiment Promotion Act

Water Resources Development Public
Corporation Act

Act on Financial Aid for Relief fromn
Severe Natural Disasters

Act on Disasters Prevention due to Collapse
of Steep Slope lLand

Basiec Act for Environment Pollution Control

Water Pollution Control Act

Act on Special Measures for the Reservolr
Area Development

1894, 1964
1897
1908

Area .1921

1948

1961

1960
1960

1961
1961
1961

1969
1970

1970
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Namé of the Law Year of Fpnactment/Revision
River and Harbor Act 1899
Reclamatioﬁ Act 1902
Flood Control At 1917, 1928, 1936, 1955, 1960
Teunessece Valley Authority Act 1933
So1l Conservation Act 1936

Reclamation Project Act 1939

Watershed Protection and

Flood Prevention Act 1954
Water Resources Planning Act 1965
National Flood Insurance Act 1968
Nakional Environmental Policy Act 1870
Federal Water Follution Control Act 1972
Disaster Relief Act 1972
Flood Disaster Prevéntién Act 1973
Water Resources Devélopment:Act ' 1974

Clean Water Act . ‘ 1877

P
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Name of the Law Yéar of EuacFment/Revision

Water Works Clauses Act 1847, 1863
Public llealth Act 1875, 1936
Water Act : 1945, 1973
River Pollution Prevention Act 1876, 1951
Land Drainége Act 1930, 1961
River Board Act i 1963

Contrel of Pollutien Act : : 1974
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