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DA 1 Outline of Existing Treatment Plants

1/2)

frstituion Treaiment
Neo. Name Adeass Owrer Respaaible
Fot O/M Process
T]&ncmntal Bodaverd s Baloones da Oxton dhoh —> Sedimentaton
San Cristobsl, entrads plaria s DEMNCO DEINCOQ > Infitration wel ->
Oritas Rio ElCampantro Skadge Diving bedy
2 [Vikelobow ) Entrads por la 819, 2ve Sedimentation —> Triokding filters
y f2cate zona 12 OARVI OAHYY L H A > Flnal olasifier >
Col Vitakobos | Digester > Skdgs Drylng beds
3 [Vitalobos O fa. svaniday Sedimentation -> Trcking Filtecs
M calty fnal, 20na 12 OARYY DAHVY LU, > Finalclerifer->
v Colonls Vialobos 1l Dizsther —> Shakss Doyl badls
4 [E1Mrzquital Entrada pot 1n ts. Sedirasntstion —> TriokRng fiters
calls y 8t avenida final DAHWI DAKW L8, - Finsl cladifler —>
zona 12, El Mazquitel Digaries - > Shudge Drying bads
8 Wimakepu Entrada & un coatado de Tenhdff tank > Trcking fMars
sl moduio No. 5.0, Col. DAHYY CAHWV 1,1, > Sesundury Sadimentation
KRima)yy zona 24 tank -> Shudgs Dyl bads
8 JUSAC Caundad Unbveaitaria rona 12 Sedimentation —> Trickding flters
Gualamata Usac UsAC LI -2 Finalolarifer —>
Cigesiar > Shedse Dryling beds
T [Evraka Boutsvand Jusio Ruflng Sedimantation (Dortmund) > Ticking
Carrdon y 35 cafls atran PRIVATE PRIVAYE fifte: —> Flnal Clarifier
| C. Comarclal Eurela, 2044 12 —>» Shudge diylog bads
8 |Canadas de San Angel Pasidenciaes Canadas de Imholf —.> Sedimentation
San Angel, Caretsrta a Chinautia IHNSA THNSA —-> Shadge Drylog bed
Klomako 4.5 Drainage chanrel
£ [BeYo Horzonte Canetera a Sen Miguel Fatapa Imhoff ---> Trckiin Kters
ronk 21, & v oovtado da DAHW CAH | —> Flral Clasiifiar —>
| Fabikcs Lacatax ) —> Shidge drylng beds
10 |EiRoble Raaldenclelas El Roble tmhoff tanky -->
Carmuters 2 Chinavta HNSA IHNSA Infilration walls ~>
Klometo 4.0 Skudge drying beds
11 JAlsmeds Norte Cotonia Alemeda Norle Munleipafided Biodigester —>
Zora 18, Guakmala da ARMIA Il ation wets >
Guaterna'a Shidge drying beds
12 [Moline da les Florss 48 avenita tA'y Munisipafidad Munlolpaidsd Saptio tank —>
34 calte "A' zora 11 de de Qreund Inftrabon weks
Colonla Molfino de les Flores Rixco Moo
13 [Lomes da Portugel s avenida final Munielpabdad Munkcipaiidad
Colonla Lomas de Porbugel de de Septo Tank
Zora 11 Guaternals Mixoo Mlxco
14 |&I Carmen

DA -2




DA 1 Outline of Existing Treatment Plants  (2/2)

Yeuarof Flowmnte Deslgn Sewered Rehabiilisfon
Na, Name Commencemsntes :
Operationa M3/DAY} | Population Asrga Cosls
{ {SanCrmlobal
1978 2100 100G 2% QeT4727.00
$.474,100.00
2 [Vilslobot
683 884 28000 409 Q.1,114,522.50
$.199.100.00
3 [Vifialobos ||
1653 1812 25000 448 Q.1,220,115.00
$.217,900.00
4 [E) Mazquital
Fe30 32 . 25000 {49 Q.73.231.00
$.£31,000.00
& | N bryw
881 %2 Lo 235 Qe8,475.00
$.17,800.00
8 {USAC
1) 1583 18000 228 G 521 430.00
$.63,200).00
7 {Eurela
o 182 180 3D Q.42 50500
§$.18,000.00
& (Canadas de San Angel
EX 540 3 X ) QT2 07300
$.24.3%0.00
& |Elo Hostzonte
1887 % [LIw} 27 Q.6538.8432 50
§.124 500,00
10 |[El Poble
) 100 140 42 Q2031500
$.21,500.00
11 [Alsmeda Norte
1864 212 800 12 ARMSA 8D
12 Mobno da tas Flores - -
1873 &) 3000 192 Q.130,650.00
$.23,400.00
13 [Lomas de Portugal
1870 144 700 132 Q5372250
~ $.114,100.00
|14 [E1Caman [E]
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2. Vilialobos |

3. Villalobos It

4. El Mexquital

5. Nimajuyu
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7. Eureka
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-19.  Bello Horizonte

10. ElRoble
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. METROPOUTAN AREA
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{EMPAGUA} JAPAR INTEANATIONAL COOPEAATION AGERCY
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DA 2  Cost Estimates for Rehabilitation of Each
Existing Treatment Plants
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DA 2

Cost Estimates for Rehabilitation of Each Existing

Treatment Plants

PROYECT: SAN CRISTOBAL

ESTIMATION OF REHABILITATION COSTS

SUREVEY ON EXISTING SMALL-SCALE
SEWAGE TREATMMENT PLANT

SURVEY DATE: JUNE 1995

MNo. ITEM UNIT UNIT  [QUANTITY)| TOTAL

COSY COST Q.
1 {Plastering mt? 0.00 564.00 50,760.00
2 iConcrele Pipe (18" mi? 125.00 20.60 2,500.00
3 Covers (1.0*1.00.08) U. 500.00 4.00 2,000.00
4 [Counlerdrain m.l 150.00 120.00 18,000.00
5 [Side walks and slairs m.l 80.00 160.00 12,800.00
6 JAccess road m.l 1800.00 200.00 360,000.00
7 [Components cleaning u. £000.00 3.0 15,000.00
8 |[Etecirical eguipment global 35000.00 1.00 35,000.00
9 [Paint for Melalic sfructures galons 200.00 5.00 1,000.00
10 {Covers (0.840.8°0.08) U 500.00 4.00 2,000.00
11 [Door conlrol Room {2.0°1.0) u. 800.00 1.00 800.00
SUB-TOTAL DIRECT COST 499,860.00
General Contingencies 30% global 149,958.00
TOTAL DIRECT COST 649,818.00
ADMINISTRATION 20% 129,963.60
PROFIT 20% 129,863.60
TAX 10% - 64,981.80
[TOTAL COST OF REHABILITAYION Q974,727.00
$174.100.00

DA -6




PROYECT:; VILLALOBOSH
ESTIMATION OF REHABILITATION COSTS

No. ITEM UNIT UNIT  JQUANTITY TOTAL
COSY cosT
1 [Perimeter fence m.| 300.00 400.00 120,000.00
2 Valves (2" Hg) U. 200.00 84.00 16,800.00
3{Covers (1.0°1.0%0.08) U 500.00 1.00 500.00
4 iCounterdrain cleaning m.i 10.00 200.00 2,000.00
5 Access road m.l 1800.00 150.00 270,000.00
61 Studge Pipes md 125.00 50.00 6,250.00
7 Slructure cleaning U 5000.00 3.00 15,000.00
8 [Pipes _ ml 250.00 504.00 126,000.00
g iCleaning of acces road .ml | 100.00 150.00 15,000.00
SUB-TOTAL DIRECT COST 571,550,001
General Conlingencies 30% Olobat | - 171,465.00
TOTAL DIRECT COST L 743,015.00
ADMINISTRATION 20% 148,603.00
PROFIT 20% 148,603.00
TAX 10% 74,301.50
[TOTAL COST OF REHABILITATION (1,114,5622.50
$199,100.00
-PROYECT: VILLALOBOSII
ESTIMATION OF REHABILITATION COSTS
No. ITEM UNIT UNIT  JQUANTITY TOTAL
COsST COsY
1 fncome grill . 100.00 1.00 100.00
2 [Paint for Metalic structures galons 200.00 5.00 1,000.00
3iGeneral {fences m. 300.00 600.00 180,000.00
4 [Counterdrain m.| 150.00 200.060 33,000.60
51Side walks and stairs m.} 80.00 120.00 89,600.00
6 |Units cleaning - u. 5000.00 6.00 30,000.00
7 Voleanic gravel for filters _ | _alobal 500.00 750.00) 375,000.00
SUB-TOTALDIRECTCOST | | 625,700.00
| _|General Contingencies 30% globat | ] | 187,710.00
TOTAL DIRECT COST o 613,410.00
ADMINISTRATION 20% 162,682.00
PROFIT 20% 162,682.00
TAX 10% 81,341.00

TOTAL COST OF REHABILITATION

14,220,115.00

$217,900.00

DA -7



PROYECT: MEZQUITAL

ESTIMATION OF REHABILITATION COSTS

[No. ITEM UNIT UNIT  [QUANTITY TOTAL
COST COST
1 \Plastering mi? 90.00{ 1430.00 128,700.00
2 [Pannels : mi? 112.00 27.60 3,080.00
3 [Sludge Pipes 67 m.| 4500 18.00 81000
4 iFlow Pipes HG,2” mt 250.00 174,00 43,500.00
5 Values HG, 2" u. 200.00 29.00 5,800.00
6 [Counter Drain Cleaning mt 10,00 220.00 2,200.00
7 [General Fence mi 300.00 420.00 126,000.00
8 [Backfilling (Earth) global 105.00 90.00 9,450.00
9 {Protecting Wall mit? 112.00 45.00 5,040.00
10 Basements global | 30000.00 1.00 30,600.00
11 iSide-Walks and Stairs mi 80.00 150.00 12,000.00
12 Walter Caps LE2 3000.00 4.00 12,000.00
SUB-TOTAL DIRECT CQOST 378,580.00
General Contingencies 30% global 113,574.00
[TOTAL DIRECT COST 492,154.00
ADMINISTRATION 20% 98,430.80
PROFIT 20% 08,430.80
TAX 10% 49,215.40
TOTAL COST OF REHABILITATION 0738,231,00
$131,900.00
PROYECT: NIMAJUYU
ESTIMATION OF REHABILITATION COSTS
No. ITEM UNIT UNIT  [QUANTITY TOTAL
COST COST
1 [Counterdrains mi 150.00 60.00 9,000.00
2 Anticorrosive Paint Gal. 200.00 5.00 1,000.00
3 [Cleaning of Counterd mt 10.00 50.00 500.00
4 [Unit cleaning U, £000.00 8.00 40,000.00
SUB-TOTAL DIRECT COST 50,500.00
General Conlingencies 30% global 15,150.00
TOTAL DIRECT COST 65,650.00 |
ADMINISTRATION 20% 13,130.00
PROFIT 20% 13,130.00
[TAX 10% 6,565.00
TOTAL COST OF REHABILITATION Q98,475.00
B $17,600.00
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PROYECT: USAC

ESTIMATION OF REHABILITATION COSTS

No. ITEM UNIT UNIT [QUANTITY TOTAL
COST ) COST
1 Plaslering mt? 90.00 10.00 900.00
2 [Clean Yrickling Fillers Global 5G00.00 3.00 15,000.00
3 Metatic Pipes 2" H.G. mil 250.00 482.00 120,500.00
4 [Boxes and Cover Cleaning Global 500.00 10.00 5,000.00
5 |Genesal Fences “mt 300.00| 42000 126,000.00
SUB-TOTAL DIRECT COST 267,400.00
General Conlingencies 30% | _global 80,220.00
TOTAL DIRECT COST ' 347,620.00
ADMINISTRATION 26% £9,524.00
PROFIT 20% $9,524.00
TAX 10% 34,762.00
_[TOTAL COST OF REHABILITATION 0521,430.00
$93,200.00
PROYECT: EUREKA - MORSE
ESTIMATION OF REHABILITATION COSTS
No. . ITEM UNIT UNIT  JQUANTITY TOTAL
GCOSsT COST
1 Maintenance Structues in General Global 20000.00 1.00 20,000.00
2 |Construct Cover u. 500.00 6.00 3,000.00
3 |Counterdrain mi 150.00 84.00 14,100.00
4 [Sidewalks and Stairs mi 80.00 110.00 8,800.00
SUB-TOTAL DIREGT COST 45,900.00
General Contingencies 30% global 13,770.00
TOTAL DIRECT COST 59,670.00
IADMINISTRATION 20% 11,934.00
PROFIT 20% 11,934.00
TAX 10% 5,967.00
TOTAL COST OF REHABILITATION Q89,505.00

$16,000.00
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PROYECT: CANADAS DE SAN ANGEL

ESTIMATION OF REHABILITATION COSTS

No. ITEM UNIT UNIT [QUANTITY TOTAL
COST COST
1 §Sludge Exiraction mt? 300.00 30.00 9,000.001 .
2 fntercomunication Sidewatks an stelrs mt 80.00 150.00 12,000.00
4 [Counterdrain m.l 150.00 150.00 22,500.00
5 |General Fence ' il 300.00 150.00 45,000.00
| ___6|Unit cleaning U 5000,00 2.60 10,000.00
SUB-TOTAL DIREGT COST | 98,500.00
General Conlingencies 30% global 29,550.00
_|TOTAL DIRECT COST 128,050.00
ADMINISTRATION 20% . 25,610.00
PROFIT 20% 25610.00
TAX 10% 12,805.00
TOTAL COST OF REHABILITATION Q192,075.00
$34,300.00
' PROYECT: BELLO HORIZONTE
ESTIMATION OF REHABILITATION COSTS
No. ITEM UNIT UNIT  JQUANTITY TOTAL
COST COsT
1 [Repair the floor of Siudge mi? 1560.00 135.00 20,250.00
Driying bed
2 Metalic Pipes ml 250.00 290.00 72,500.00
3 |Gate Values m.} 200.00 48.00 9,600.00
4 [Counterdrain m.| 150.00 100.00 15,000.00
5|General Fence m.l 300.00 800.00 240,000.00
SUB-TOTAL DIRECT COST 357,350.00
General Contingencies 30% | global 107,205.00
TOTAL DIRECT COST 464,555.00
ADMINISTRATION 20% 92,811.00
PROFIT 20% 92,811.00
[TAX 10% 46,455.50
3 TOTAL COST OF REHABILITATION 0Q596,832.50
$124,500.00
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PROYECT: EL ROBLE

ESTIMATION OF REHABILITATION COSTS

No. ITEM UNIT UNIT  [QUANTITY TOTAL
_ COST COST
1 IPlastering, walks of the mt? 80.00 80.00 7,200.00
inhoff lanks.
2 |[Replace Covers U 500.00 10.00 5,000.00
3 [Counlerdrains i 150.00 30.00 4,500.00
4 |General fence mt 300.00 100.00 30,000.00
5 [General Cleaning Global 5000.00 3.00 15,000.00
- | SUB-TOTAL DIRECT COST 61,700.00
General Contingencies 30% global 18,510.00
TOTAL DIRECT COST 80,210.00
ADMINISTRATION 20% 16,042.00
PROFIT 20% 16,042.00
TAX 10% 8,021.00
TOTAL COST OF REHABILITATION 0120,315.00
$21,500.00
PROYECT: MOLINO DE LAS FLORES
ESTIMATION OF REHABILITATION COS7TS
No. ITEM UNIT UNIT  |QUANTITY] TOTAL
COST COST
1 [General Chec Global | 15000.00 1.00 15,000.00
2 [Cover of infiliration wells U 500.00 2.00 1,000.00
3 [Counterdrain mi 150.00 20.00 3,000.00
4 [General fence mt 300.00 160.00 48,000.00
SUB-TOTAL DIRECT COST 67,000.00
Genesal Contingencies 30% |  global 20,100.00
TOTAL DIRECT COST 87,100.00
ADMINISTRATION 20% 17,420.00
PROFIT 20% 17,420,00
[TAX 10% 8,710.00
TOTAL COST OF REHABILITATION 0130,6590.00
$23,400.00
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PROYECT: LOMAS DE PORTUGAL

ESTIMATION OF REHABILITATION COSTS

No. ITEM UNIT UNIT  [QUANTITY TOTAL
COST ' COST

1 [Rebuild septic tank Global 600.00 48.00 28,800.00
2 [Concrete Pipe (187) mit 125.00 50.00 6,250.00
3 iCounlerdrain mi 150.00 20,00 3,000.00
4 IGeneral acces roules mit 1800.00 150.00 270,000.00
5iGeneral Fence mt 300.00 60.00 18,000.00
6 jCovers u. 500.00 3.00§ 1,5600.00
SUB-TOTAL DIRECT COST 327,550.00
| |General Contingencies 30% __global 98,265.00
[TOTAL BIRECT COST 425,815.00
ADMINISTRATION 20% 85,163.00
PROFIT 20% 85,163.00
[TAX 10% 42,581.50
TOTAL COST OF REHABILITATION Q§38,722.50
$114,100.00
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DA 3 Reports of Each Existing Treatment
Plants
DA 3-1 San Cristobal
DA 3-2 Villalobos [
DA 3-3 Villalobos 11
DA 3-4 El Mexquital
DA 3-5 Nimajuyu
DA 3-6 USAC
DA 3-7 Eurcka :
DA 3-8 Caitada de San Angel
DA 3-9 Bello Horizonte
DA 3-10 ElRoble
DA 3-11  Alameda Norte
DA 3-12  Molino de las Flores
DA 3-13  Lomas de Porlugal
DA 3-14  El Cannen
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SAN CRISTOBAL
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THE STUDY ON THE IMPROVEMENT OF
WASTEWATER MANAGEMENT IN
THEE GUATEMALA METROPOLITAN AREA

SURVEY ON EXISTING SMALL-SCALE
SEWAGE TREATMENT PLANT
DATE: JUNE 1,995

1. GENERAL ASPECTS

1.1 Plant name _
WASTE-WATER TREATMENT PLANT, SAN CRISTOBAL

1.2 LOCALIZATION
g@ : GRANJAS SAN CRISTOBAL. BOULEVAR PINARES. zone 8 de MIXCO
SAN CRISTORAL. '

-

o. GENERAL INFORMATION

2.1 OUWNER
DEINCO (PRIVATE CONTRUCTOR)
2.2 GOVERMEHT AUTHORITY RESPONSIBLE FOR APPROVAL AND/OR
MONITORING.
DETHCO
2.3 CONTRUCTIOHS COSTS
2.4 YEAR OF COMENCEMT OPERATIONS
1976
2.5 TREATUMENT CAPACITY :
37.5 M3/HOUR = 2.100 M3sDAY
With the following components and volumes
-Dxidation lagoon; 2142 m3
~Digestor: 392 m3
-Drvineg sludge hed: 125 m3
2.5 TREATMENT PROCESS

-Oxidation lagoon
~Sedimentation tank
-Sluddge drying beds

2.7 QPERATING CONDITIONS
The plant began orerating aproximately in 1,978 with an
electromechanic device with motor and paddles wich
worked at 50 % capacity because of diferent problems
ganerated by its electvro-mechanic companents.
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2.8 INTITUTION RESPONSIBLE FOR OPERATION AND MAINTENANC
DEINCO, S.A. |

3. DESIGN DETAILS

3.1 NAME OF SEWERED AREA
Part of San Cristobal Heighborhood

w
)

SEWERED AREA
200 hectares {estimated)

3.3 DESIGN POPULATION
10.000 habitants: hased in caleculations in annex # 3

&

|6}
L

FLOW RATE DESIGN
87.5 m3/hour: baszsed in calculations in annex # 3)

@
o

QUALITY OF THE INFLUENT
Chavacteristics of wastewater of a neighborhood of
madium - income.

3.6 QUALITY OF THE EFFLUENT
The funtioning of the plant is irregular, therefore it
is not posible to guaranty the efficiency of the
treatment.

3.7 SCHEMATIC DIAGRAM OF OPERATIONS FLOW
See anmex H 1 # 2

3.8 .DESIGH DETAILS
See annex # 1 ang # 2
- Oxidation lagoon
lenght: 69.00 m é@
width: 22.22 m
depth: 1.0 m
depth of the perimetral wall and central ak the
water level: .85 nm.
Components: 2 machine boxes of 1.30 x 1.20 m with
3 paddle modules of 25" diameter.

- Sedimentation Tank

major diameter: 12.70 m

minor diameter: 0.30 m-

depth: 3.50 m
- Ilrying sludge beds

length: 22.50 m

width: 19.50 m

depth of silt at the flcor level: 0.46 m
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4. OPERATION AND MAINTENANCE

4.

i

NMUMBER QF OPERATORS
one

NAME OF THE QPERATOR
Hobody has heing especificaly asigned by DEINCO, S.A.

SLUDGE REMQVAL
Susrended

EFFICIENCY OF TREATHMENT

Becaunse the electromechanic sistem presents problems in
the eqguirment., the functioning is estimated at 50 % of
the operating time. This determines a low eficiency in
the treatment,

5. RESEARCH CONCLUSIONS

5

m

2

o

o

.1

STRUCTURAL STATE
Good general conditions

PIPES STATE

From oxidation-lagoon to Sedimentation tank and sludge
drying beds in good conditions.

The inlet pipe preseni 3 broken sections on the bridge
over the EL CAMPANERO river.

GATE VALVES FOR OPERATIONAL CONTROL
One valve of B6"af HF is in bhad operational conditions.

BOXES AND COVERS
Box cover for valve box is brolen
Box covers for initial boxes of the plant are needed

COUNTERDRAIN
Existing only in the eoxidation lagoon area.

INTERCOMUNICATION SIDE-WALKS AND STAIRS
Not defined

GENERAL ACCESS ROAD
In bad conditions.

GENERAL, FENCE
Not existing

ELECTRO-MECHANICAL INSTALATIONS
There are a small control roem, with the following
conponents
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BETWEEN OXIDATION LAGOOW AND SEDIMENTATION TANK
ELECTRO-MOTOR

HP 1.5

HZ. 50

VOLTS 208

AMP 7.0

FOR SLUDGE REMOVAL IN SEDIMENTATION TANK
FUTO MQTOR

HP 2.0

HZ 50

VOLTS 220

AMP 6.02

FOR PALETS OF OXIDATION LAGOON
TOMPTON PARKINSCON

HP 20

VOLT 220

FOR AIR COMPRESSOR
LINCOLN MOTOR
HP 2
VOLTS 208-220/440
RPM 1436
AMP  15-15/7.5

ESPECIFICATIONS AND SWITCHS ON CONTROL ROOM
MAIM SWITCH
CATALOG A86344, SERIE A-1
VOLT 575 AC
AMP 200
HP 50 FOR 575 AC VOLT

SWITCH FOR OXIDATION LAGOON
ELECTRICAL APARATUS COMPANY

SWITCH FOR RECYCLING WHEEL
ELECTRICAL APARATUS COMPANY
Ho. 17789738

HP 1.0

TYPE 121 WATTS
VOLTS 220

HZ {¢

PH 3.0
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a2,

SWITCH FOR ATR COMPRESSOR
GEMNERAL ELECTRIC
MODEL-300 LINE CONTROL
CATALOG No. GD3215N

HP MAX 7.5

VOLTS 240

AMP 30

All the electrical components and it s conections doesn’t
have any maintenance.

RECOMEMDATIONS

6.

6.

5.

1

9]

7

STRUCTURES

It is neccesarv mke works of plastering in the external
and internal walls of the oxidarion lagoon in
proximately distance of 188 mts, and 1.5 mts of high.

METALICAL STRUCTURES
The bridges and covers have corrosion, il is necessary
paint all these componenets.

PIPES
Necessary change of 20 mts. of conerete pipe (18™)

BOXES AND COVERS

Hecessary construc covers as follow:
- 4 covers af 1.0 x 1.0 x Q.08 mts.
- 4 covers of 0.8 x 0.8 x 0.08 mts

COUNTERDRATNS

Necessary construction of 120 mts of counterdrains fram
the oxidation lagoon to sedimentation tank and

sludge drying.

heds,

INTERCONEXTONS SIDE-WALKS AND STAIRS
Necessary contruction of 180 mts of side-walks and
stairs bhetween the components.

GENERAL ACCESS ROAD
Hecessary rebmilt of 200 » b mts off-road Lo provide a
good access to treatment aresx.

COMPOHENTS CLEANING

Each wnit of the waste-water treatment system shoul be
rerfaectly cleaned.
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8.9 CONTROL ROOM
It is necessary the instalation of a metalic door for the
control room with dimensions as follow: 2.00 x 1.00 M and
chack full electrical conections bhetwen the swibtches.

6.10 EFLECTRICAL EQUIPMENT
Al) the electrical motors who provide funcionality to
the plant should be replaced, because they already have
enoueh life time service. There are some evidence. that
the motors have to he repaired contlnuosly during the
normal operation of the plant.

7.0 FINAL ORSERVATIONS

7.1 Because of the three broken sections of the inlet pipre, it _é%
is estimate they only the 50% of the flow goes ta the
treatment area, and the rest goes dirvectly to El Campanesrao
River.

8.0 FEASIBILITY OF REHABILITATION

8.1 The treatment plant presents general gocd condition of
operational state. It s posible to rehabilitate under the
conditions menticoned on item No.6, cost of these
rehabilitation are estimated in an amount of Q. Q74,727.00
equal to $.174,100.00

DA - 20
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ANNEX No. 3

WASTEWATER TREATMENT PLANT

SAN CRISTOBAL

QUANTITY

UNIT

REMARKS

SEDIMENTATION TANK

1.1 Supeificial Area

1.2 Volume

1.3 Flowrate (R.T.)

1.4 Flowrate

1.6 Flowrale o

1.7 Popu!a!?én

Wastewaler volume

80 L/H/D

DIGESTER

21 Volume

392

- M3

2.2 YVoluma

392,000

r—

2.3 Population (30 L/H/D)

9,800

SLUDGE DRYING BEDS

3.1 Total Area

418

M2

3.2 Per Capita Area

0.0304

M2

3.3 Population

10,718

H

SUMMARY

4.1 Design Flow

87.60

M3/HORA

4.2 Population

- Primary Sedimentation Tank

- Digester

- Sludge Drying Beds

=

DESIGN POPULATION
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THE STUDY ON THE TMPROVEMENT OF
WASTEWATER MANAGEMENT IN
THE GUATEMALA METROPOLITAN AREA

SURVEY OF EXISTING SMALL--SCALE
SEWAGE TREATMENT PLANTS
DATE: JUNE 1,995 .

1. GENERAL ASPECYTS

1.1 NAME

1

.2

WASTEWATER TREATMENT PLANT, VILLALOBOS 1

LOCALIZATION
AGENTAMTENTO VILLALOBOS 1, jurisdiction of VILLA NUEVA

2. GENERAL INFORMATION

jSh]

SV

]

.1

o)

L

OWNER

BANCO NACIONAL DE LA VIVIENDA BAMVT.

actualy the owner is DIRECCION DE ASENTAMIENTOS HUMANOS
Y VIVIENDA DAHVI.

GOVERMENT AUTHORITY RESPONSIBLE FOR APPROVAL AND/OR
MONITORING.
MHunicipality of Guatemala city.

CONSTRUCTION OS5

YEAR OF CONMENCEMENT OPERATTONS
19856

TREATHMENT CAPACITY

78.5 M3/HOQUR = 1,884 M3sDaY

with the following components and volumes
-sedimentation: 313 m3

-digester: 12397 n3

-sludg drving bhed: 324 m3

TREATHENT PROCESS
- flow collector hox
- grit chamber
-~ primary sedimentation tank
- trickling filter phase T
rhase I1
phase TII
- secundary sedimentation tank
- cigester
- aludge drving beds
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2.7 QPERATING CONDITIONS
Goad

2.8 INSTITUTION RESPONSIBLE FOR THE QPERATION AND
MATNTENANCE
PIRECCTION GENERAL DE ASENTAMIENTOS HUMANOS, DHAVI
3. DESIGN DETAILS

3.1 NAME OF SEWERED AREA
ASENTAMIENTO VILLALOBOS 1

13
™

SEWERED AREA
46.9 hectares (estimation based on data of annex # 3)

3.3 DESIGHN POPULATION
28.000 habitants (estimation based on data of annex # 3)

L2
Y

FLOW RATE DESIGHN .
78.5 m3/hour (estimation based on data of annex # N

3.5 QUALITY OF THE INFLUENT
Normal characteristics of domestic wastewater
flow, whit some solid undone like plastic and raper.

3.6 QUALITY OF THE EFFLUENT
0% of efective treatment

3.7 SCHEMATIC DIAGRAM OQF DPERATION TLOW
see annex i 1 K 2

3.8 DESIGN DETAILS
see annexed # 1 and # 2
- regulator volume-flow hox

length: 1.00 m
wicle: 0.40 m
high: 0.40 m

~ Grit chamber

length: 4.60 m

wide: 0.40 m

high: 0.80 m

- Primavy sedimentation tank

major diameter: 11.50 m

minor diameter: .30 m

depth: 9.83 n

inlet pipe: pve GV, 160 psi
cutlet pipe: pve &7, 180 psi
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~ Trickling filters
it has 3 phase of filters, with the next
dimentions:

length: 15.80 m
wice: 8.00 m

depth: 4.00 m

The *granulometry (soll particle size) for the
filtrating heds was determinated only for the
surface beds.

surface hed: 3"

- secundary sedimentation tank

major diameter: 11.50 m
minor diameter: 0.30 m
depth: 9.63 m
inlet pipe: pve 67 160 psi
outlet pipe: pvce 6 160 psi
~ digaster
major diameter: 18.05 m
minor diameter: .30 m
depth: 15.30 m

- Sludge drying bed
it has 12 drving vards

length: 15.00 m
wide: 6.00 m
high: Q.20 m

4. OPERATTON AND MATNTENANCE

9.

1

NUMBER OF OPERATORS

one

NAME OF QPERATOR
Erculano Colmenar Estrada

SLUDGE REMOVAL

primarvy sedimentation tank: daily

secundary sedimentation tank: daily
digestaor: Jjust when sludge overflow capacity

EFFICIENCY OF TREATHMENT

it is estimated that only 60 % of the water is treated,
because the distribution flow pipes on trickling
filters arve damage.

DA - 27



5. CONCLUSIONS OF THE INVESTIGATION

5

1

n

o
5

t

en

w

.8

STRUCTURAL CQNDITIONS
Goad general conditions

PIPES STATE
FPipes on Trickling filters are with corrosion.

GATE VALVES FOR CONTROL OPERATIONAL
Valves on trickling filter with corrosion, 84 valves.

BOXES AND COVER

The cover of the first box for sludge removal is

broken, this is causing an overflow during the removal

of sludge from the primary sedimentation tank. é%

COUNTERDRATNS
T % of the perimetral counterdrains are covered with
soil and grass.

INTERCOMUNFCATION SIDE-WALKS AND STAIRS
In general good conditions, only need a cleaning v the
responsible person.

GENERAL ACCESS ROADS
There are two diferent access voads, one is for the
upper part of the plant: in good conditions., and the
second one is for the lower part of the plant in the
Sludge drying beds area: who are covered with grass,
and other materials.

SIUDGE DRYING BEDS

There are not in use. because the interconection pipe é§
from digester to sludge drving beds are blocked. The
wabtchman use the yards for agricultural purpose.

6. RECOMENDATIONS

5.1

G.

o)

STRUCTURES

I+t i= necesary to provide adecuated maintenance to the
estructures, the structures are in good shape but they
need pericdical maintenance.

PIPES
It i= necesary to change 84 pipes of 2" HG. and repair
connection in firts box for removal sludge.

DA - 28



&
o]

o]
iR

6.

o

o
(os]

T. FINAL

GATE VALVES
It is necesary to change HG 2" B4 valves in brickling
filters, wich the screw-thread have corrosion.

BOXES AND COVERS

It is necesary to construct new covers for the first
sludege removal box, to provide a good sanitary seal,
same as bthe inlet digester box.

COUNTERDIRAIN
It is necessary provide continuos cleaning for a good
rain water sowered.

GENERAL FENCE

‘It is necesgary provide a perimeter fence to the plant

area, pecause the posibility of invaders and also to
avoid garbage dump in the area. The perimetral fence
wall most

be long of 400 mts. with egate.

SLUDGE DRYING RBEDS
It s necessary change the interconection pipe betbtween
the digester and the sludge drving beds.

GENERAI. ACCESS ROAD

It s necessarv seed grass in the occidental s=lape of th

accas and avoid land-slide failure over the
counterdrains.

It s necessary the cleaning of 150 mts of the ancess
road.

CONSTDERATTONS

7.1 QUALIFIED SUPERVISION

7.2

It is ceonvenient to designate a certified person to
supervise the operation and maintenance of the plan.

EQUIPHENT AND CUALIFICATIONS

It is necessary provide to the people in charge of
maintenance the necesary tools and adequate eguipment
for their jdob. It is necesary to train Lhem for the
tasks that they are responsable for.

8. FEASEABILITY OF REHABILITATION AND/OR MAINTENANCE

8.1

The plant presents reguvlar conditions for operation:
it is paosible to fully operate it under the conditions
especified in item 6. ascending the estimated cost to
©.1,114.522.50 equal to USH.199,100.00,

DA -29
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ANNEX No. 3
WASTEWATER TREATMENT PLANT

VILLALOBQOS |
o QUANTITY UNIT REMARKS
1 |SEDIMENTATION TANK - -
1.1 Superticial Area 104 M2
1.2 Volume 313 M3
1.3 Flowrate (R.T.) 157 | M3/HOUR
| [1.4 Flowsals 3.766.000 L/DAY
15 Flowrale (M.D.F.) 7850 | M3/HOUR ]
1.6 Flowrale 1,884,000 LIOAY
1.7 Population L
Wastewaler volume population
80 LIH/D 21,0600 H
2 | DIGESTER L
2.1 Volume B 1,297 M3
2.2 Volume 1,297,060 L
2.3 Population {30 LiH/D) 43,233 H 3
"3 [SLUDGE DRYING BEDS T T
3.1 Tolal Atea 1,080 M2
3.2 Per Capita Area 0.05¢0 M2-
3.3 Population 18,305 H |
4 [SUMMARY )
4.1 Design Flow 78,50 | M3/HOUR
4.2 Populalion
- Primary Sedimentation Tank 21,000
| - Digester 43233 H o
i - Sludge Drying Beds 18,305 H
DESIGN POPULATION 28.000 H
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THE STUDY ON THE IMPROVEMENT OF
WASTEWATER MANAGEMENT TN
THE GUATEMALA METROPOLI'TAN AREA

GURVEY ON EXISTING SMALL-SCALE
SIEWAGE TREATMENT PLANTS
DATE SURVEY: JUNE 1985

1. GENERAL ASPECTS

1.1 MAME
WASTEWATER TREATHMENT PLANT VILLALOROS IT

1.2 LOCALIZATION
; Asentamiento Villalobos I, Zone 12, Guatemala

Jurisdiction of VILLA NUEVA municipiwn.

2. GENERAL INFORMATTON

2.1 OWNER
BANCO NACIONAL DE LA VIVIENDA BARVI.
Actualy the owner is the Direccidn de Asentamientos
Humanas v Vivienda, DAHVI

2.2 GOVERNMENT AUTHORITY RESPONSIBLE FOR APPROVAL AMD/OR

HMONTTORING.
Banco Naciona) de la Vivienda, BANV]

-2
Xy

CONGTRUCTION COSTS

YEAR OF COMMENCEMENT OF OPERATION
1985

[+
i=N

2.5 TREATHENT CAPACITY
75,5 M3/HOUR = 1,812 M3/DAY
With the following componenkts and volumes

-Primary sedimentation tank: 301 m3
~Trickling pha=ze I, 11

~Secundary sedimentation tank 301 m3
-digester: 1297 m3
~aludege dryving bhed: 151 m3

2.6 TRFATMPNT PROCESS
Box collector, grit chamber, small grill
- Primary sadimentation tank (Imhoff tank)
- Trickling filter phase I and II
- Secundary sadimentation tank (Imhoff tank)
- digester
- dryving sludge bhed
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N

2.7

.8

OPERATION CONDITION
The plant never was setting operate properly. At the
incoming of the wastewater to the plant, through
a by vasgs is derived to a ravine in the swrroundings.

INSTITUTION RESPONSIBLE FOR THE OPERATION ARND
MAINTENANCE.
Direccion de Asentamientos Humanos y Vivienda, DAHVI.

3. DESIGN DETAILS

3.

1

W

for)

>

HAME OF SEWERED AREA
ASENTAMIENTO VILLALOBOS IL

SEWERED AREA
46.8 HA (estimation based on data of annex # 3)

DESIGN POPULATION :
25.000 inhabitants (estimation based on data of
Annex # 3)

DESIGH FLOW RATE
75.5 M3/HOUR

TUMFLUENT GUALITY :
The normal characteristics of the domestic wastewater of
veople of low income,

EFFLUENT QUALITY
The plant is not in operation, because the flow is been
desviated through a by-pass to a surface drainage.

SCHEMATIC DIAGRAM OF OPERATIOQHNS FLOW
See annex 1 # 2

RDESIGHN DETAILS
See annexed # 1 and # 2

- Grit chamber

length: 7.60 m
wicth: 2.40 m
high: 0.9 m ~ 1. 80 m

components: gate, grill
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~ Primary sedimentation tank

major diameter: 11.53 m

minor diameter: 0.30 m

depth: 8.97 m

inferior camera high: 1.85 m

channel collector: width 0.40, high 0.40
inlet pipve: pve 6", 160 psi

outlet pipe: pve B8, 1680 psi

~ Secundarv sedimentation tank
The same dimsnsion of the primary sedimentabtion
t.ank

- Trickline filter
Tt has two Filters phases, with the next
dimentiones:

length: 17.30 m

width: B.20 m

depth: 3.12 m

each filter have two modules of:
length: a.20

width: 8.20

The granulometry for the trickling filters is:
primary vhase:

top bed: 4" - 6"
middle bed: 3" - 4"
hottom hed: 2" - 3¢
- Digaster
maJjor dismeter: 18.05 m
minor diamster: 0.680 m
depth: 15.30 m
pripe arise f{rom sedimentation tanlk: PVC 6" 1860
psi

Sludge removal pipe: PVC 6" 160 psi
- Drying sludge hed :
it has 1 drying sludge bed in circular form,

superficial area: 803 me
high: .25 m

4. OPERATION AND MANTENAINCE

4.) HUMBER OF OPERATORS
one

4.2 NHAME OF THE OPERATOR
Juan Vicente Calderon

DA -36



4.3 SLUPGE REMOVAIL
There is not operation neither maintenance.

4.4 EFFICIENCY OF TREATMENT
The treatment plant since its construction never has
been in operaticn. (The reason is unknown)

H. CONCLUSIONS OF THE RESEARCH

5.1 SHAPE OF THE STRUCTURES
The structures is in gonod conditions

5.2 SHAPE OF THE PIFPES
Good conditions

5
»

GATE VALVES FOR OQPERATIONS CONTROL
In gond shape. The plant never was in operation

5.4 BOXES AND COVERS FOR VALVES PROTECTION
In good conditions

5.5 COUNTERDRAIN
It is nnt defined

H.6 INTERCOMUNICATION SIDEWALKS AND STAIRS
It is necessary to give a mantenaince

5.7 GENERAL ROADS OF ACCESS
The freatment plant is beside a peatonal street

o
8]

GERNERAL
It is necesary to provide a total fences, around the
treatment plant

6. RECOMENDATIONS

6.1 STRUCTURES
it i=s necesary incoming grill.

6.2 PIPES
It is necesary to operate the treatment plant to
determinated it =shape. Some vlants are missins on the
digester pipe.

6.3 GATE VALVES

Same as above,
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6.

0

fa

BOXES AND COVER
Jt is necesary to paint the covers of box valves with a
anticorrosive paint.

COUNTERDAIN .
It is necesary to designe and built an efficient system
of counterdrain in a length of 200 m.

GENERAL FENCE

It is necesary sorround with the perimeter fence all the
areax of treatment plant witl length of 600 m, and 200,
2" HG. posts.

CLEARING
[t is necesary to provide cleaning all the units.

TRICKLING FILTER.

[t is necesary to provide all soil gravel filter medium
to a volcanic gravel filtermedia.

SIDEWALKS EN STAIRS

It is necessary to provide antlcovtoo1vp vaint to the
matal dover of baox valve.

7. VEASEABILITY OF REHABILITATION AND/OR MANTENAINCE

7.1 1t is necesary to provide an adeguated maintenance for the

7.2

best opsration of the plant.

It is necesary relize the investments indicated in
item # 6. total estimated costs are 0.1,220,115.00

egual ta U.8 & 217.800.00
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ANNEX No.3
WASTEWATER TREATMENT PLANT

VILLALOBOS I
QUANTITY UNIT REMARKS |
1| |SEDIMENTATION TANK L
1.1 Supetticlal Area i11.00 142
1.2 Volume L 301,00 M3
| |13 Flowrate (R.T) 151.00 | M3/HORA
1.4 Flowrate 3,617,789.00 woA |
| 1.5 Flowrate (M.O.F) 75,50 1 M3/HORA
1.6 flowrale 1,812,000.00 Lo o
1.7 Population _
Wastewater volume population L L
80 UH/D 20,133.00 H
["2 iDIGESTER o . B
| 12.1 Volume 1207.00] M3 |
2.2 Voluma 1,297,134.00 L
2.3 Population (30 L/H/D) 43,238.00 H
3 |SLUDGE DRYING BEDS _
3.1 Total Area 432.00 M2
3.2 Per Capita Area 0.04 M2
3.3 Population 11,077.00 H
4 {SUMMARY
~ {4.1 Design Flow 7550 | M3/HORA
4.2 Population o
|} -Primary Sedimentation Tank 26,133.00 H
|| -Digester 4323800 H _ )
- Sludge Drying Beds 1107700 H [
25,0u0.00 H {f

DESIGN POPULATION
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THE STUDY ON THE IMPROVEMENT OF
WASTIEWATER MANAGEMENT IN ’
THE GUATEMALA METROPOLITAN AREA

SURVEY ON EXISTING SMALL-SCALE

SEWAGE TREATHMENT PLANT
DATE: JUNE 1,985

1. GENERAL ASPECTS

1.

1

NAME
WASTEWATER TREATMENT PLANT, EL MEXQUITAL

LOCALIZATION
ASENTAMIENTO EL MEXQUITAL, zone 12,
VILLA NUEVA

2. GENERAL INFORMATION

pA

ta

48]

o

tw-

.1

I

.G

OWNER .

BANCO NACIONAL DE LA VIVIENDA BANVI,
actually the responsible institution is DAHVI,
Direccion de Asentamientos Humanocs y Vivienda.

Jurisdiction of

GOVERMENT AUTHORITY RESPONSIRLE FOR APPROVAL AND/OR
MORITORING.

BANMCO MNACTONAL DE LA VIVIENDA BANVI.
DAHVI

CONSTRUCTION COSTS

BEGINNING YEAR OF OPERATIONS
1980

TREATHMENT CAPACITY
55.650 M3I/HOUR = 1,332 M3
With the follows volumes:

- sedimentabion tank: 223 m3
- digester: 1007 m3
- Sludge drying beds: 328 m3

TREATHMENT PROCESS

flow regulator hax

grit chamber

primary sedimentation tank
trickling filters I, II, 1IT.

- gecundary sedimentation tank

digegter
Sludge dryving beds

OFERATTON CONDITION
The plant is not working
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2.8 INSTITUTION RESPONSIBLE FOR THE OFERATION AND
MAINTENANCE.
DIRECCION DE ASENTAMIENTOS HUMANOS ¥ VIVIENDA
DAHVI

3. DESIGN DETATLS

3.1 NAME OF SEWERED AREA
Colonia "EL MEXTITAL" ZONA 12,

Lo
2

2 SEWEGE AREA _
46.9 hectares(estimation based in data of annex # 3)

%
2

DESIGN POQPULATION
25.000 habitants, (estimation based in data of
annex # 3)

3.4 FLOW BESIGN VOLUME
56.5 m3/hour

3.5 QUALITY OF THE INFLUENT
Hormal characteristics of domestic wastewater
flow of people of low-income.

3.6 QUALITY OF THE EFFLUENT
The plant is not working.

W
-3

SCHEMATIC DIAGRAM OF OPERATION PLOWw
ces annex # ) # 2.

o
[ws]

DEZIGN DETAILS
see annexed # 1 and # 2
-~ flow regulator box
long: 1.20 m
wide: 1.00 m
depth: 0.20 m
~ primaryv sedimentation tank

major diametev: 13.00 m
minor diameter: 0.30 m
depth: 2.10 m
inlet pive: pve G, 160 psi
outlet pipe: pve 6, 160 psi

-~ trickling filter
it has 3 filters phases, with the next
dimentions:

lencht; 15.80 m
wide: 6.20 m
depth: 3.95 m

the granmulometric size was possible to
determinate only for the uprer part of the
filtters.

Lop bed: 3"
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~ Secundary sedimentation tank

maior diameter: 10.00 m

minor diameter: .30 m

depth: 9.10 m

inlet pipe: pve B, 160 psi
oublet pipe: pvc B", 180 psi

- Digester

major diazmeter: 16.58 m

minor diameter: .30 m

depth 14.00 m

- Sludge drving beds
10 drying bed
lenght: 33.80m
wide: JO.80 m
high: 0.20 m

4. OPERATION AND MAINTENANCE

5.

4.

1

.4

NUMBER OF OPERATORS
1

NAME OF THE OUPERATOR
Manuel de Jesus Marco Paidales

SLUDGE REMOVAL
without operation and maintenance

TREATHMENT EFFICIENCY
without operation

RESEARCH CONCLUSTORNS

=

1.

()]

1

STRUCTURAL STATE

The two sedimentation tanks has damage in the
internal walls, reason for the filtration out of the
flow.

The bridges over the structures {sedimentation
tanks), have corroasion.

STATE OF PIPES
There is corrosion in the distribution pipes of the
trickline filters.

FLOODGATE VALVES FOR OPERATIONS CONTROL
There is corrosion on the valves of the distribution
flow on trickling filters.

COUNTERDRAIN

Some of the counterdrain are covered by soil.,
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INTERCOMUNICATION SIDE-WALKS AND STAIRS
Good general conditions, but it has to be cleaned of
grass and soil.

GENERAL ACCESS ROAD

The main road entrance to the plant, has been
blocked hy

a mechanical garage, who said that he has permission
of the authorities to be there.

SLUDGE DRYING BEDS

The half part of the original drying beds. has been
disappesar, bacause it has contac with the river, and
this one has drainaged the basement of the beds.

6. RECOMMENDATIONS

6.

G,

1

3

STRUCTURES o
Sedimentation tank: it is necessary plastering on
the inside of the sedimentation tanks
(impermeabilization), and the pannel of the cenktral
module of the tank has to be replaced (5.00 » &.50
mts), the pipes for the sludge removal has to he
replaced (3 vipes and 1 TEE of 8" diameter).

PIPES

It is necessary the change of distribution flow
pipes (2" diameter) on trickling filters as follow:
-10 pipes on Filter I

~12 pipes on Filter IT

-7 pipes on Filter T11

GATE VALVES

It is necessary the change of gate valves,. same
diameter and quantity as item B6.2).

COUNTERDRATN

Necessary a full peviadical cleaning of the
counterdrains.

GENERAL FENCE

The sedimentabtions tanks has a peripherical fence,
with some damages. but it is necessary make a
general fence of 420 Mts distance.

SLUDGE DRYING BEDS

Necessary to make backfilling under the sludge
drying beds. in order to provided a gaod hasement
for the beds, and it has to built a wall of 15 mts
Jenght » 3 mts high x 2 wts of basement to rrotect
the structures.
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6.8 BASEMENTS
Necessary make a good basements for the admision
manifould on tricklingh filters.

5.9 INTERCOMUNICATIONS SIDE-WALKS AND STAIRS
Necessary construct a 150 mte of side-walks and
stairs bhetween the components of the treatment
plant.

5,10 WATER CAPS
Necessary the installation of 4 caps for the
adecuate cleaning of each components.

5.11 PROTECTION WALL
Necessary make a protection wall on the upper part
of the Dryving beds. te avoid damage to that
struchbures.

0. FEASIBILITY OF REHABILITATION AND/OR MATNTENANCE

8.1 The plant presents general good conditions for
rehabilitation, under the conditions especified on
item 6, with an amount of Q.738,231.00 equal to
$.131,900.00
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ANNEX No. 3
WASTEWATER TREATMENT PLANT

DA - 50

MEXQUITAL
i QUANTITY | UNIT | REMARKS
SEDIMENTATION TANK R ",_
1.1 Supetficial Area BT
1.2 VO]_LI:’_I‘I?____________ N ) 223 M3
1.3 Flewrale (R.7) 111 | M3/HORA
1.4 Flowrale L 2,684,000 L/DIA
1.5 Flowrate (M.D.F.) 55.50 | M3/HORA
1.6 Flovirate 1,332,000 L/D
1.7 Population
Wastewaler volume population
90 L/H/D " 15,000 H
DIGESTER o
2.1 Volume 1,007 { M3
2.2 Volume 1,007,000 L
23 Population(30UHo) 33.587 H
3 [SLUDGE DRYING BEDS 3 [N B
3.1 Total Atea 1,04 M2
18.2 Per Capita Area . ~ 0.0390 M2
3.3 Population 26,000 H
SUMMARY
4.1 Design Flow 5550 | M3HORA |
4.2 Population L
- Primary Sedimentation T_a_nk 16,000 ]
- Digester N 33,567 H |
- Sludge Drying Beds 26,000 H
" DESIGN POPULATION P
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THE STUDY ON THE IMPROVEMENT OF
WASTEWATER MANAGEMENT TN
THE GUATEMALA METROPOLITAN AREA

SURVEY ON EXTSTING SMALL-SCALE
SEWAGE TREATMENT PLANTS
DATE SURVEY: JUNE 1995

1. GENERAL ASPECTS

J I |

1

Al

- e

MAME
Wastewater Treatment Plant, NIMAJUYU

LOCALIZATION
Colony Nimajuyu, =zone 21, Guatemala.

2. GENERAL INFORMATION

Z.1 OWHER

g%

"2

J

V]

oy]

Banco Nacional de la Vivienda

Actualy the proprietor is DIRECCION DE ASENTAMIENTOS
HOMANOS Y VIVIENDA.

VIVIENDA, DAHVI

FOVERNMENTAL AUTHORITY RESPONSIBLE FOR APPROVAL AND/OR
HONITORING.,
BANCO NACIONAL DE LA VIVIENDA, BABVI.

CONSTRUCTION COUST

YEAR OF COMMENCEMENT OF OPERATION
1981

TREATMENT CAPACITY
48 MI/HOUR = 1,152 M3/DAY

TREATMENT PROCESS
~ fMoroximation canal
- Grease hox trap
~ Primary sedimentation tank (2 units)
- trickling filter (4 units)
~ Primarv dryving bed
- Secundary sedimentation tank
- Final drying bhed

OPERATION CONDITIONS
The plant is in good coperation conditions.
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2.8 INSTITUTION RESPOHSIBLE FOR THE OPERATION AMND
MATHTENANCE.
Ranco Macional de la Vivienda. (BANVI)

DESIGN DETAILS

3.1 HAME OQF SEWERED AREA
Nimajuvn Condomine, zone 12.

3.2 SEWERED AREA
25.5 HA

3.3 DESIGN POPULATION
10,6560 habitants

3.4 DESIGN FLOWRATED
48 M3sHOUR

3.5 INFLUENT QUALITY
Normal characteristics in domestic waste water in a
neighborhood of madium income

3.8 EFFLUENT QUALITY
30 % of normal efective treatment

'3.? SCHEMATIC DIAGRAM OF OPERATIONS FLOW
See annex # 1 # 2

3.8 DESIGN DETAILS
See annex ¥ 1 and # 2

- Entrance chanel
length: 25.00 m
width: 0.40 mn
depth: ¢. 40

- Grease tramp box

length: 1.50 m
width: - 1.80 m
Adepth: 2.00 m

- Primary sedimentation tank (2 units)
lenght: 12.00 m
width: 65.40 m
depth: 5.00m
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length: 18.90 m
widtbh: B.00 m
depth: 5.0 m

!

Primary drving hed

length: 13.580
width: 9.30
depth: 0.60
surfase area: 125.55
volune: 75.33 nm

]

length: 5.00 m
width: 5.00 m
depth: 2.00 m

i

Final drying sludge bed
length: 13.50 m
width: 9.30 m
depth: C.60 m

4. OPERATION AND MATINTENANCE
4.1 NUMBER OF QPERATORS
One. and adition one suard

4.2 NAME OF THE OPERATOR

4.3 GBLUDGE REMOVAL

Trickling filter (4 units)

Secundary sedimentation tank

Primary sedimentation tank: 2 times/week
Sludge disposal: manual hauling

4.4 EFFICIENCY OF TREATMENT

It iz estimated that only 30 % of the water is treated
because of the bad conditions of the trlckling filters
do to the lack of operation of the distribubtion pipe.

5. CONCLUSIONS OF THE RESEFARCH

H.1 COMDITIOH OF THE STRUCTURES

Good eeneral conditions

5.2 WELLS COVER AND BOX
Good shape
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.3

Ld

COUNTERDRATN
Cleaning is neceasary.

INTERCOMUNICATION SIDEWALKS ARND GTAIRS
Thev are well defined

GEMNERAT ACCES ROAD
In good condition

PIPES

The pipes of the trickling filters works at 30 %
capacity. It is necesary te rehabilitation to acguire
full capacity. '

GEMERAL FENCE
There is. but in regular cenditions

6. RECOMENDATIONS

6.

ey}

Py

7. FIN

1

o]

AL

STRUCTURES
Gaod caonditions

COVERS
Good conditions

COUNTERDRATY
Existing some sector but it is necesary to define other
in an aproximately length of 60 M

METAL STRICTURES AND BRIDGES :
It is necesary to protect whit anticorrosive paint to
the structures of the sedimentation tank

CLEANING
It is necesary cleaning all units of the plant and
existing counterdrain, in 50 m length

CONSTDERATIONS

7.1 The capacity of the trickling filter is 30 %, do to the

7.2

lacking of maintenance anl available resources
(ecomical)

The authorities commissioned Lo operated and

maintenance not to give technic assistance at the
manienaince problems.
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d. FEASEABILITY OF REHABILITATION AND/OR MAINTENANCE

8.1 The plant iz in gond conditions to rehabilitation with a
small investments and decision to put in operation.

8.2 1t is necesary to invest 4. 98,47H.00 or US$H 17,600.00
i

ndicated in item # &,
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ANNEX No.3
WASTEWATER TREATMENT PLANT

NIMAJUYU
QUANTITY UNIY REMARKS

SEDIMENTATION TANK B
i.1 Superficlal Area 76.80 M2
1.2 Volume 192.00 143
1.3 Flovirate (R.1.) 96.00 | MIHORA
§.4 Flowrate 2,304,000.00 Lo -
1.5 Flowrate (M.D.F.) __48.00 | M3/HORA
1.6 Flowiate 1,152,000.00 LD
1.7 Population B -

Yastewater volume

90 L/HID 12,800.00 H
DIGESTER _ ) )
2.1 Yolume
2.2 Volume L
2.3 Poputation (30 L{H/D) B
SLUDGE DAYING BEDS |
3.1 Totat Area 33750 | M2 l(eslimado)
3.2 Pei Capita Area 0.04 M2
3.3 Popuiation 8,500.00 H
SUMMARY i . | ]
4.1 Design Flow 48.60 | M3/HORA |
4.2 Popuialion

- Primary Sedimenlation Tank 12,800.00 H

- Digester 0.00 H

- Sludge Orying Beds 8.500.00 H

DESIGN POPULATION 1065000 | H O
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UNIVERSIDAD DE
SAN CARLOS
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THE STUDY ON THE IMPROVEHENT OF
WASTEWATER MANAGENENT TN
THE GUNTFMALA NMETROPOLIIIAN AREA

SURVEY ON EXISI'UING SHALL-SCALE
SEWAGE TREADMENT PLANIG
DATE SHRVEY: JUNE 1995

4. GFNERAL ASPHCIS

1.1 NAIE
Wastevater Treatment. Plant, "Universidad de San Carlos”

1.2 1LCCKTION
University Ciby, zone 12, Quatemala.

2. GFNERAL TNFORMATION

2.1 OWNER
San Carlos University of Guatemala.

2.2 COVERNMENT AUTHORTTY RESPONSTBLE FOR APPROVAL AND/CR
MONTTORING
Mantermaince Division, San Carlos University

2. 3 CONSTRUCTIONS QOSTS
Q 650,136.35

2.4 EJP.R OF OOMENCENENT OF OPERATION
9. :

2.5 TREATIENT CAPACTTY
70 H3I/HOUR = 1,680 H3/DAY
With the next components and volumes:
- Primary sedimentation tank 279 m3
- Secundary sadimentation tank 279 m3
-~ Digester 938 m3
— Sludge drying bed 100 m3

2.6 TREATHEHT PROCESS

Primary sadimentation tank
Trikling filters (I - II - III)
Secundary sedimentation tank
Digester

Slwdge drying bexd

2.'7 OPERATION OONDITTIONS
Good

Croo

DA - 61



2.8 INSTTIUTTON RESFONGIBLE FOR OFERATION AND MANTENATNCE
Ianteraince Division, San Carlos Universilty, and
Regiomal School of Sanitary Engineering

3. DESIGN DETAILS

3.4 HAE OF SEWERED AREA
University City.

3.2 SEWERED AREA
122.8 HA (estimatod)

3.3 POPULATION DESIGN
18,000 habitant (estimation based on data of anmex # 3) i)

3.4 DESIGN FLOVRATE
70 H3/HOUR

3.5 QUALTTY OF THE INFLUENT
Normal characteristics of wastewater 1n a study center.

3.6 QUALITY OF THE EFFLUENT :
Estimatad to be a 5% of treatment, because there 1s not
operatation and mantemince.

3.7 SCHEVATIC DIAGRAM OF OPERATION FLOWRATE
See annex # 1 # 2

3.8 DESIGN DETAILS
- GRIT CHAIBER

length: 9.00 m
widlh .80 m
high: 0.80 m &

Components: Grili, metalic gate
- Primary sedimentation tank

major diameter: 10.00 m

ninor disneter: 0.50m

depth: 9.30 m

Caml cnllector: 0. 40 diameter
Inlet pipe: PvC 8", 160 psi
Outlet pipe PVC 6", 4160 psi

- Prickling filter
It is g 3 filteyr fases, with dimentions:

length: 16.20 m
width: 6.60 m
depbh: 4.00 m
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Each filbter have fouy divisions:
length: 6.60 m
width;: 3.80 m
depth: 4.00 m

The qranulometry of the filtrating material 1s:
First filter fase: 3.5°"
Second filter fase: 3.0"
Thirad filter fase: 2.5"

- Secondary sodimentation tank: equal dimensions of primary
sedimentation tank.

- Digester
Major diameter: 17.00 m
Minor diameter: 0.50 n
Depth: 14 .00 m
Iniet iEe from the sedimentiation tank PVC 6" 160
psi. Oulet pipe of sludge removal, PV 8", 160 P51

— SLUDGE DRYING BED

It has two sludge drgjj bed
Saperficial area: 336.00 m2

1 th: 2.50 m
width: 2.00m

4. OPFRATION ARD MAINIENANCE

4.1 NUMBER OF OPERATORS
One

4.2 NAME OF OPERATOR
Celestino Mejia

4.3 SLUDGE RETOVAL '
Primery sedimentabion tank: every da
Secundary sedimentation tank: every day
Sludge removal: manval carrying

4.4 TREATMENT FFFICIENCY

In geneval, it is estimated a good efficiency of
tredtment plant, still without an adequate mantenaince.

5. RESEARCH CONCLUSIONS
5.1 STATE OF STRUCTURES

Generally qood conditions.
There are problems with extermal plastering.
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5.2 PIPES
Trickling filters:
lModule I Corrosion in 28 metalic pipes 2"
lModole I1. Corrosion in 26 metalic pipes 2"
Hodule TIXI: Corrosion in 19 metalic pipes 2°

5.3 GATE VALVES FOR OPERATTONAL CQONTROL
Trickling filters I, II, IIX
63 gates valves in bad condition

5.4 BOXES AND OOVERS FOR VALVES PROTECTION
In good conditions

5.5 QOUNTERDRATH '
They have not clesning and masnteraince &

5.6 INIERCOIUNICATION SIDEWALK AND STATRS
They have faulties and cleanirg

5. 7 GENERAL MICES ROAD
Good coditions

6. HOOIMIERDATIONS

6.1 SIRUCTURES
It is necessary to plaster exterral walls of the
trickling filters. Estimmted area of plastering: 10 M2

6.2 PIPES _
It 1s necessary bto clean the trickling filters, to
eliminate the growing grass inside.

6. 3 GATYE VALVES e
It is necessary te charge 73 metalic pipes 2', 6.60
lenght.

6.4 BOXES AND OOVERS
It 1s necessary cleaniyg and cut the surrouwnding grass.

G. 5 OJUNIERDRATN
It 1s necessary frequently cleaning.

6. 6 GENERAL FENCES

It 1s convenient Eeneral fences surrourdign all the
treatment plant. Tenght 420 HL ,
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7. FINAL QONSIDERATIONS

7.1 'The last clesning of the sedimentation tanks was made
in November 4994.

7.2 It is necessary Lo charge the pipes of the trickling
filters, Lo provide an adedquate operation.

7.3 Tt 1s necessary a Sanitary ineer, for to give the
instroctions and advisoring, Lo obtain a good operation
and mantemince of the treatment plant.

8. FEASIBILITTY OF REHABIUITATION AND/OR HANITINATNCE

8.1 It is necessary Lo provide an adequate manteraince to

achieve 2 good efficiency of the treatment plant.

8.2 Tt i3 necessary to invest Q. 521,430.00 equal to
US$.93,200.00 like is amoled in item No. 6.
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ANNEX No.3

WASTEWATER TREATMENT PLANT
UNIVERSITY OF SAN CARLOS

QUANTITY UNIY REMARKS

SEDIMENTATION TANK
1.1 Supetficial Area 79 M2
1.2 Volums 279 M3
1.3 Flowrate (R.7) 140 | M3/HORA |
1.4 Flowrate 3,360,000 L/DIA
1.5 Flowrate (M.D.F)) 70.00 | M3I/HORA
1.6 Flowrate 1,680,000 o
1.7 Populalion

Wastewater volume populalion

90 UH/D 16,000 H
DIGESTER
2.1 Volume 038 M3
2.2 Volume 38,000 t
2.3 Poputation {30 L/H/D) 31,260 H
SLUDGE DRYING BEDS
3.1 Tolal Area 336 M2
3.2 Per Capita Area 0.3042 M2
3.3 Population 8,000 H
SUMMARY
4.1 Design Flow 70.00 [ M3/HCRA
4.2 Population

- Piimary Sedimentalion Tank 16,000

- Digesler 31,260 H

- Sludge Drylng Beds 8,000 H

DESIGN POPULATION 18,000 H

L= LITERS
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THE STUDY ON THE IMPROVEMENT OF
WASTEWATER MANAGEMENT IN
THE GUATEMALA METROPOLITAN AREA

SURVEY ON EXISTING SMALL-SCALE
SEWAGE TREATHMENT PLANTS
DATE SURVEY: JUNE 1895

. GENERAL ASPECTS

1.1

1.2

NAME
WASTEWATER TRATMENT PLANT
EUREKA-MORSE,

LOCALIZATION
Justo Rufino Barrios Boulevard, zone 21

2. GENERAL INFORMATION

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

OWNER
CONSULTA, S.A

GOVERNMENT AUTHORITY RESPONSIBLE FOR APPROVAL AND/OR
MONITORING
Municipality of Guatemala.

CONSTRUCTION COSTS

BEGINNING YEAR OF OPERATIONS
1934

TREATMENT CAPACITY
7.50 M3/HOUR = 180 M3/DAY

TREATMENT PROCESS
- Sedimentation tank {dortmund)
- Trickling filter
- Final Clarifier
- Sludge drying bed

OPERATION CONDITION
The plant is in experimental phase of rehabihtate and
test, under control of GONSULTA, S.A.

INSTITUTION RESPONSIBLE FOR THE OPERATION AND

MAINTENANCE.
CONSULTA, S.A.
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3. DESIGN DETAILS

3.1 NAME OF SEWERED AREA
Eureka~Morse Colony, zone 12, Guatemala.

3.2 SEWERED AREA
3.3 HA {estimated)

3.3 DESIGN POPULATION
1,800 inhabitants, estimate based calculus of annex # 3.

3.4 DESIGN FLOWRATE
7.5 m3/hour

3.5 INFLUENT QUALITY
Mormal characteristics of domestics wastewater in a
neighborhood of medium income

3.6 EFFLUENT QUALITY
It is a plant in experimental initial phase, Without
operation

3.7 SCHEMATIC DIAGRAM OF OPERATIONS FLOW
See annex # 1 # 2

3.8 DESIGH DETAILS
See annexed # 1 and # 2
- Sedimentation tank - Dortmund
length: 6.70 m
width: 6.70 m
depth: 7.5 m

- Trickling filter
length: 7.50 m
width:  1.50
depth: 2.25 m

- Final Clarifier
length: 5.30 m
width: 4.35 m
depth: 273 m

- Sludge Drying bed
lenath: 12.00 m
width: 7.00 m
high: 3.00 m
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4. OPERATION AND MAINTENANCE

4.

4,

1

0~

NUMBRER OF OPERATORS
COMSULTA S.A has not designated person.

NAME OF THE QPERATOR

SLURGE REMOVAL
Without operation.

4.4 TREATMENT EFFICTENCY

Mone. (without operation)

5. RESEARCH CONCLUSTONS

b

o

wn

1

w

.G

STATE OF THE STRUCTURES
Generally good conditions.

PIPES CONDITIONS
{n good condition, but withoubt operation

BOXES AND COVER FOR VALVES PROTECTION
Meets in dood condition, but doesn’t rely on his
respective lids.

COUMTERDRATH
Doesn”t exist.

THNTERCOMORICATTION SIDEWALKS AND STATRS
Doesn "t exist.

GENERAI, ACCES ROUTES.
Iin good condition.

PERIMETRAL. FENSE
Exists prefabricated wall at everv perimeter of
the treatment plant. '

6. RECOMMENDATTONS

G,

1

STRUCTURES
Providing actions of maintenance to the structbures in
general. :

BOZES AHD COVER

It is necessary Lo costruct covers, in order Lo assure
the adeguate control of Clow,
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5.5 COHRITERDRATH
It ias necessary counterdain construction. in order to
avaid filtrations pluvials in the reactors.

ol

5.5 THTERCOMUNICATION SIDE-WALKS AMND STAIRS
Necessary construct all the sidewalks intercomunication

roads and the corrssponding brakes in order to save Lhe
gradients.

7. FEASIBILITY OF REHABTLITATION AND/OR MATNTENANCE

7.1 The Plant meets now in a experimental rehabilitation
rhase. per party of the company COMSULTA S.A.. for that

which is net rossible accomplish an evaluation properly
this,

8. FEASILITY OF REAHABILITATION

8.1 The plant i= in condition= of rehabilitation, is
necessary accomnplish the investmenlts annotated in the
item {#. 6. whose esteemed btotasl cost, ascends to
G, R9,505.00 egual to US%.16,000.00.
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ANNEX No. 3
WASTEWATER TREATMENT PLANT

EUREKA
QUANTITY UNIT REMARKS
i [SEDIMENTATION TANK
1.1 Supetficial Area M2
1.2 Volume R 30 M3 [{ESTIMADQ)
1.3 Flowiate (R.T.) 15 | M3/HORA
1.4 Flowrate 360,000 |  L/DIA
1.5 Floviate (M.O.F.) 7.50 | M3/HORA
| [1.6 Flowirate 180,000 L/D
1.7 Population
Wastewaler voluma
T 2000 H
_ 2 |DIGESTER i
| |2.1 Volume 64| M3
|22 Volume 64,000 L
2.3 Population (30 L/H/D) 1,280 H
3 [SLUDGE DRYING BEDS
3.1 Tolal Area 83 M2
3.2 Per Capita Area 0.0420 M2
3.3 Population ~ 2,005 H
4 [sUMMARY o
4.1 Design Flow 7.50 | M3ISHORA
4.2 Poputalion
- Primary Sedimentation Tank 2,000
|| -Digester 1,280 H 1
- Sludge Diying Beds 2.09% H _“ﬁm{
DESIGN POPULATION 1,800 H i
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THE STUDY ON THE IMPROVEMENT OF
WASTEWATER MANAGEMENT IN
THE GUATEMALA METROPCOLITAN AREA

SURVEY ON EXISTING SMALL- SCALE
SEWAGE TREATMENT PLANTS
DATE SURVEY: JUNE 1,995

1. GENERAL ASPECTS

1.1 HNAME
WASTEWATER TREATMENT PLANT CANADAS DE SAN
ANGEL

1.2 LOCALIZATION
Kilometer 4.5, Chinautla road, zone 6, Guatemala

2. GENERAL INFORMATION

2.1 OWNER
INHSA

2.2 GOVERMENT AUTHORITY RESPONSIBLE FOR APPROVAL
AND/JOR MONITORING,
Municipality of Guatemala,

2.3 CONSTRUCTION COSTS

2.4 YEAR OF COMMENCEMENT OPERATIONS
1984

2.5 TREATMENT CAPACITY
22.50 M3/HOUR = 540 M3/DAY _
with the next components and volumes:

- imhoff tank: 30 m3 (estimated)
- Sedimentation tank 100 m3 (estimated)
~ sludge bed: 32 m3

2.6 TREATMENT PROCESS

- grit chamber
imhoff tank
- sedimentation tank
-~ discharge channel
- sludge drying bed

1

2.7 OPERATION CONDITION
Good
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2.8

INSTITUTION RESPONSIBLE FOR THE OPERATION AND
MAINTENANCE.
Neighborhood commitee pay maintenance

3. DESIGN DETAILS

31

3.2

3.3

34

3.5

3.6

3.7

3.8

NAME OF SEWERED AREA
Cafiadas de San Angel vy La Fresta

SEWED AREA
3.7 hectares, estimate bhased in annex § 3

DESIGN POPULATION
3,115 habitants, estimate based in annex # 3

FLOWRATE DESIGN VOLUME
22.50 m3/day

INFLUENT QUALITY.
normal characteristics of a domestic wastewater of
medium-high income,

EFFLUENT QUALITY
Estimated to be a 30% of btreatment

SCHEMATIC FLOW DIAGRAM.
see annex # 1 # 2

DESIGN DETAILS
sea annexed # 1 and # 2
- grit chamber
length: 2.50 m
width: 150 m
depth. 0.50 m
components: gate, grill

- Inhoff tank
length: 13.60 m
wide: 330 m
depth. 4.25m

- Sedimentation tank

major diameter: 8.00 m
minor diameter: 0.30 m
depth: 6.05 m
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~ zludge drying bed

4 sludge drying bed with the next dimensions:

Yength: 16.00 m
wide: 6.80 m
high: 0.30 m

4. OPERATION AND MATNTENANCE
4.1 NUMBRER OF OPERATIORS

one

NAME OF THE OPERATOR
Hector Peiia

SLUDGE REMQVAL
everyvy 2 days

TREATHMENT EFFICIENCY

it is estimated a 40 % with the actual operating condi

tions

5. RESEARCH CONCLUSIONS

5.

or
o}

o

]

wn

1

>

STATE OF THE STRUCTIIRES
Generally goad conditions.

STATE OF THE PIPES
In good state

GATE VALVEES FOR OPERATIONS CONTROL
In good state

BOXES AMD COVER TO PROTECT ‘THE VALVES
In gaod state.

COUNTERDRATN
Not defined.

INTERCOMUINICATION SIDEWALKES AND STAIRS
Ioesn”t exist.

GENERAL ACCES ROUTES.
In gand condition.

SLUDGE DRYING BEDS
In generally goad state.

DA - 80



7.

3.

RECOMMENDATIONS

6.1 STRUCTURES

5

Make a total flow and sludege extraction Lo examinate the
sedimentation tank bottom,

INTERCOMUMICATION SIDEWALES AMND STAIRS

It is necesary construction roads and stairs from the
primary sedimentation tank to the secundary sedimentation
tank and to the sludge dryving beds, aprorimately 150 m.

3 COUNTERDRATIN

It is pnecesary to construct couterdrain in 150 m, to the
treatmant area.

GENERATI, FENCE
It s necesary surround the two sedimentation tank. in
apraximately distance of 150 m.

FINAL CONSIDERATIONS

7.1 The original desig, contemplate two modules of primarvy

sedimentation tanks, bubt only one was constructed, Its
highly recomended the contruction of the other Sedimenta-
tion Tank, to vprovide an efficiently water treatment.

FEASIBILITY OF REHABILITATION AND/OR MATNTENANCE

8.1 The waste-water treatment Flant present geod general

caonditioas for renabilitation, under the conditions
especificated on item No. 6, total estimated cost for
this rehabilitations are 6.192.075.00 equal to
$.34,300.00
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ANNEX  No. 3
WASTEWATER TREATMENT PLANT
CANADA DE SAN ANGEL

| QUANTITY i UNIT REMARKS
1 |SEDIMENTATION TANK L
1.1 Supetlicial Area 45 M2
1.2 Yelume 90 M3 {ESTIMADO)
1.3 Flowrate (R.7.) 45 | M3IfHORA
1.4 Flowrato __. 1080000 | _L/DIA e
1.5 Flowrale (M.O.F.) 22,50 | MJ/HORA
1.6 Flovitate 540,000 LD
1.7 Population
Waslewaler volums L
1o LH/D '3.857 H
| 2 |DIGESTER . mw
2.1 Volume - ~100| M3 |(ESTIMADO)
2.2 Yolume 100,000 L
2.3 Poputation (30 L/H/D) _ 2,000 H |
3 {SLUDGE DRYING BEDS L
3.1 Total Area | 106 M2
3.2 Per Capita Area 0.03041 M2
3.3 Population 3,487 H
4 {SUMMARY | )
4.1 Design Flow 22.50 | M3/HORA
4.2 Popuialion e B
- Primary Sedimentation Tank 3,857
- Digesler 2000 H
- Sludge Drying Beds 3487 H B
DESIGN POPULATION 3,115 L ]
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THE STUDY ON THE IMPROVEMENT OF
WASTEWATER MANAGEMENT TH
THE GUATEMALA METROPOLITAN AREA

1.

1. GENERAL
1

SURVEY ON EXJISTING SMATT-SCALE
SEWAGE TREATMEN PLART
DATE: JUNE 1,995

ASPECTS

1 MAME
INTEGRAIL, SAWAGE TREATMENT PLANT, BELLO HORIZONTE
LOCALIZATION

Y]

Road to San Miguel Petapa, Cindad Real, zone
21 Guatemala.

2. GENERAL INFORMATION
2.1 QUWHNER
BANCO NACTONAL DE T.A VIVIENDA, BANVI.
actualy the propietor is the Direccion de
Asentamientos Humanos vy Vivienda, DARVE
2.2 GOVERNMERT AUTHORITY FOR RESPONSIBLE FOR APPROVAL
AND/OR MONITORING.
Panco Nacional de La Vivienda. BARVI
2.3 CONSTRUCTION COSTS
2.4 YEAR OF COMMENCEMENT OF OPERATION
1987
2.5 TREATMENT CAPACITY
31.69 M3I/ZDAY = 7680 MA/DAY
With the next volumes
- Sedimentation tank 126.74 m3
- Trickling filters I, 11
- Digester _ 238.00 w3
~ Sludge Drying beds 129.00 m3
2.6 TRFATHENT PROCES

Volume flow regulatOI Liax
- Grit, chamber
~ Inhoff Tank :
- Trickilng filters. Phase I, Phase 7]
~ Final Sedimentation
- Sludge dryin bed (2 wmits)

DA - 87



2.7 QPERATION CONDITION
Regulars. The pipes of the tricklig filter are blocked

2.8 IRSTITUTION RESFONSIBLE FFOR THE OPERATION AND
HATNTENANCE .

Initially Banco MNacional De La Vivienda. BANVI

Actually Direccidn de Asentamientos Humanos y Vivienda

3. DESIGR

e
<

W

W

w

w

]

.3

q

DAHVT .
DETATLS

MAME SEWERED AREA
Pello Horizonbte Colony, and Fase II HNimajuyu

SEWERED AREA
12.7 HA. stimated based in annex # 3.

DESIGN POPUOLATION
B.800 inhabitanks, estimate based in annex # 3.

DESIGNE FLOWRATE
31.69 m3/hour

INFLUENT QUALITY
Mormal characteristics of wastewater in a localization
af maedium income

EFFLUENT QUALITY
Estimated to he a 60% of efficiency treatmnmets

SCHEMATIC DIAGRAM OF OPERATIONS FLOW
gee annex # 1 # 2

DESIGN DETAILS
ser amnerxed # 1 and ¥ 2
- Grit chamber

length 7.50 m
width: 2.50 m
depth: 0.20 m

component: sludge, small grating

- Inhoff Tank
length: 12.00 w
wridth: G.40G m
depth. 7.16 m

~ Trickling filtenr
[t has Ltwo phases of filters, the dimensions are:

length: 8.00 m
width: 8.00 m
deoth: __2.00 m
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the granulometry of the trckling filters, only in
the top bed it was determinated for a visual
laspection

top bead: 3

- Lecundary sedimentation tank
length: 7.71 m
width: 5.48 m
depth. 4.04 m

- Sludge drying bed, {unit 1)
diameter: 24.00 m

depth: 0.60 m
- sludge drving bed, {(unit 2)
length: 14.62 m
width: 9.38 m
depth: Q.60 m

4. OPERATION AND MAINTERANCE

4.1 NUMBER OF OFPERATORS
Three

4.2 NAME OF THE OQOPERATOR
Jose vargas Osorio, Norherito Coyoy, Cataliune Coxola
Rosa :

4.3 SLUDGE REMOVAL
- primary sedimentation tank: every day
- final sedimentation tank: every day
- digposition sludge metod
After in drvin vard, to sludge valves

5. RESEARCH CORNCLUSIONS

5.1 STATE OF THE STRUCTURES
In generally all in good conditions. Only in the
sludge drving bed a sinking in on ceel is observed.
Then the treatiment process is not doing.

5.2 STATE OF THE PIPES
Corrosion in trickileg filter in wmetalic pipes 2"

5.3 CQOUHTERDRAIN
None counterdrain defined

5.4 INTERCOMUNICATION ROUTES AND GRADER
In gaord conditions.
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n

.5 GENERAL ACCES ROUTES.

It iz next of the route to avenue Pebapa near San
Miguel Petapa Municipality.

.8 PERIMETRAL FENCE

It is necesary to surrounding whit fences

el

TREATMENT EFFICIENCY
It is estimated 60 % the efficiency of the Lreatmentk

G. RECOMMENDATIQNS

3,

T2

6.

5.

}  STRUCTURES
It is necesary to repair the floor of the sludge
drving bed.
5.2 PIPES
It is necesary change 48 metalic pipes of
the trickling filter, phase I and phase 11
3 GATE VALVES
Egusl of item 6.2
B CODNTERDRAIN
It is necessary to design an efficient counterdrain
avstem the treatment area, in a lenght estimated of
L0 meters.
¢ GENERAL FENCE

I't is necesary to sorround with protected mesh the
contour of the tratment plant, in a length of 800
meLers, and 400 metals posts

7. RECOMENDATIONS

Talking with the operators of the plant, they
express their r in the following form:

The maintenance Chief is deficient to coordinate
the activities

There is a Sanitary Engineer, but he do not visit the
plant.

The orarators don’t have tools and minimun eguipment
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7.4 It is necessary more caps, to facilitate the maintenance
and cleaning of the plant.

7.5 Its convenient to built a septic tank for use of the
watchman.,

’

7.6 According with the operators, it is necessary the
following.
— Three maintenanceman
- One watchman

7.8 In the grill is trap solid matter. It is necessary to
remove them everv day.
8. FEASIBILITY OF REHABILITATION AND/OR MAINTENANCE

8.1 It is necesary to provide adegquated maintenance to gain
the efficient operation of the plant.

£.2 It is necessarv to realize the investments indicated in

item # 6. The estimate total cost is Q.696,832.50
equivalent to U5 $.124.500.00
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ANNEX  No. 3
WASTEWATER TREATMENT PLANT

DA - 94

BELLO HORIZONTE
L QUANTITY UNIT REMARKS
1 [SEDIMENTATION TANK i _
1.1 Supetlicial Area 76.80 M2
| |1.2 Volume el - M3 ]
1.3 Flowrate (R.T.) 63.37 | M3/HORA
1.4 Flowrate 1.520,680.00 L/DIA
1.5 Flowrate (M.D.F.) 31.69 | M3/HORA N
1.6 Flowrate 760,440.00 | LD
1.7 Population
Wastewaler volume
|| 90LMID 850000 H ~
2[plGESTER | i 1
2.1 Volume 238.00 M3
1 2.2 Volume 236,000.00 L
12.3 Population (30 L/H/D} _ 6,950.00 H
3 [SLUDGE DRYING BEOS 7
3.1 Tolal Area 423.90 M2
3.2 Per Capita Area 004 M2
3.3 Population 12,146.00 H
4 [SUMMARY ]
~ 14.1 Design Flow . 31.60 | MI/HORA
42Population | __ ——— -
- Primary Sedimsentation Tank 8,600.00 H .
- Digester 5,950.00 H
- Sludge Orying Beds i2,34600{ H
DESIGNPOPULATION | aeoooo| H ~
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TRE STUDY ON THE IMPROVEMENT OF
WASTIEWATER MANAGEMENYT TN
THE GUATEMALA METROPOLITAN AREA

SURVEY ON EXISTING SMALL-SCALE
SEWAGE TREATMENT PLANTS
DATE SURVEY: JUNE 1995

1. GENERAL ASPECTS

1.1 HAME
Wastewater Treatment Planh. El1 Roble

1.2 LUCALIZATION
Kin. 4.0 on Road to Chinautla

2. GENERAL INFORMA'TION

)

-1 QWNER
THHSA

-3
o]

GOVERMENT AUTHORITY RESPONSIBLE FOR APPROVAL AND-OR
MONITORING.
tfunicipality of Guatemala.

2.3 CONSTRUCTION COSTA

2.4 YEAR OF COMENCEMENT OPERATION
1940

[
N

TREATHENT CAPACITY

4,12 M3/HOUR = 100 M3/DAY

With the tollows volumes:
- Two sedimentation tanks: 74 m3
- Sludge drying bed 23.7 m3

[S8]
oy}

TREATMENT PROCESS
- Grit Chamber
~  ©iphoff Tank 2 units
~ Sludee drying hed
~ Infiltration wells 4 units

<]
~J

OPERATIONAL CONDTTIONS
It iz not working

[
Ch

INSTTTUTION RESPONSTIBLE FOR THE OPERATION AMD
MAINTENARCE
IMHSA. pav to the operator.
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3. DESIGN DETAILS

3.1 MAME OF SEWERED AREA
Coleny El Roble, zone 6, Guatemala

3.2 SEWERED AREA
4.2 HA (estimated based on data of annex # 3)

3.3 DESIGN POPULATIOH
1.400 habitants. (estimate based on data of annex # 3)

w0
Y

DESIGHN FLOWRATE
k. 12 m3/hour

w
o

QUALTTY OF THE INFLUERT

tlermal characteristics of domestics wastewater of a
neisghborhoad of

medivm income

QUALITY OF THE EFFLUENT
Thre flow has a by-pass from the gril. chamber to the
infiltration wells.

o
03]

3.7 SCHEMATIC DIAGRAM OF QPERATION FLOW
See annex # 1 # 2

3.8 DESIGN DETAILS
See annaxed # 1 and # 2
- Grit Chamber
length: 14.50 m
wide: 1.O7 m
high: .70 m
components: metalic small grating, sluice

~ Imhoff Tank (2 units)

diameter: 2.95 m
depth: 3.78 m {H 13
depth: 4.83 m {(# 2}

Inlet pive: concret, diamster 8"
Dutlet pipe: connret, diameter 8"

- 5ludge dryving bed
Four sludge drving bhed, (irregular measure)
total superficial area: 54 m2

~ Infilepration walls
4 wells, diameter 807
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4. OPERATION AND MAINTENANCE

4.

4.

1

.3

.4

NUMBER OF OPERATORS
One

MAME OF THE OPERATOR
Marcelinoe Gomez Davila (operator/guard)

SLUDGE REMOVAL
Grit chamber: two times at week -

TREATMENT EFFICIENCY
Hone

5. RESEARCH CONCLUSIONS

5.

o

o
w

1

T

STRUCTURATL STATE
General in good conditions.

COVERS FOR WELLS AND ROXES
zood gtate but without functioning

COUNTERDPRATIN
Mot existing

INTERCOMUINICATION SIDEWALKES AMND STAIRS
Hot existing

GEMERAL ACCESS ROAD
Not defined. the access is very hard

GEMERAT., FENCE
Not existing

6. RECOMMENDATIONS

o]

7]

.1

STRUCTURE
Heccesary make works of plastering in walls of Imhoff
Tanks.

2 BOX COVERS

Neceesavy replace covers for flow boxes and valve hores.
COUNTERDRATIN
Neccrsary to make works for counterdrains in a distance
of 30 Meters.

GENERAT FENCE
Mecaoasary 100 meters of fence for the treabtment area.
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5.5 CLEANING COMPONENTS
[t is neccesary make a general cleaning of the all
comeonentes of the treatment area.

-

7. FINAL CONSIDERATTONS

7.1 There are no budget for the operational and maintenance
works of the plant.

7.2 The access to the treatment area is so difficult,
bacause the topogravhy of the land.

7.3 The infiltrabtion wells has a lot of grass, and it is
imposible to see how much thev are destroved.
8. FEASTBILITY OF REHABILITATION AND/OR MATNTEMANCE

8.1 The Treatment Plant has conditions for rehabilitation,
if the recommendations of item #6 and #7 are made.

8.2 The investments that should be made has an amount of

0.1320,315.00 eaual to USH. 21.500.00 az specify in item
Ma. 6
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WASTEWATER TREATMENT PLANT

ANNEX  No. 3

EL ROBLE
L QUANTITY | UNIT REMARKS
SEDIMENTATION TANK - ~
1.1 Supetficial Area 664 M2
1.2 Volume 8 M3 ~
1.3 Flowrate (R.T.) 8.24 | MIHORA
f4Flowale ___197,760.00 | _ L/DIA N
1.5 Flowrate (M.O.F.) 4.12,] M3HORA B
1.6 Flowiate 98.660.00! /D
1.7 Poputalion i
Waslewater volume
140 L/HID 700 H
OIGESTER B o
2.4 Volume | 7400| M3 B
2.2 Volume 74,000.00 L
2.3 Populalion (30 L/H/D) 14801 H
SLUDGE DRYING BEDS N ]
3.1 Total Area 7000 M2
3.2 Pet Capita Area 0.04 M2/H
3.3 Population 2,026 H
SUMMARY I
4.1 Design Flow R 8.24 § M3/HORA
4.2 Population
- Primary Sedimenlation Tank i 709 H _
- Digester 1460 H o
- Sludge Orying Beds 2,026 H
DESIGN POFULATION 1,400 H ]
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THE STUDY ON THE IMPROVEMENT OF
WASTEWATER MANAGEMENT IN
THE GUATEMALA METROPOLITAN AREA

SURVEY ON EXISTING SMALL-SCALE
SEWAGE TREATMENT PLANTS
DATE: JUNE 1995
1. GENERAL ASPECTS

1.1 NAME
Waste Solids and Wastewater Intepral Treatment Plant, "Alameda Norte”

1.2 LOCATION
Colony Alameda Norte, Zone 18, Guatemala City

2. GENERAL INFORMATION

2.1 OWNER
Municipality of Guatemala

Lessee: Asociacion para la Recuperacién, Mangjo y Sencamieto Ambicntal, ARMSA.

Society for Recuperation, Management and Enviromental Sanitation
22 ACTUAL STATE

In the years 1982 - 1985 il was created the Enviroment

Program of the Guatemala Municipality.

As result it was introducted a "pilot project” with the follow componentes:
- Solid Waste: Compostage room, recycling materials

- Nivelation, cleaning and a part of instalation for wastewater treatmen plant:
To excavale  for "sedimentation-digester tank” and stabilization lagoon.
This was the first phase.

This actual state has:

- SEDIMENTATION AND DIGESTER TANK
It is an anacrobic biodigester

* YEAR OF COMMENCEMENT OF OPERATION
1984

*TREATMENT CAPACITY
213 M3/DAY
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* TREATMENT PROCESS _
Anacrobic biedigester with upflow, plus sludge drying bed.

* OPERATION CONDITION
Regular, At this time there was not made an evalualion

* INSTITUTION RESPONSIBLE FOR OPERATION AND MANTENAINCE
Asociacion para la Recuperacion, Manejo y Saneamiento
Ambiental, ARMSA

DESIGN DETAILS

*NAME OF SEWERED AREA
Colony Alameda Norte, Zone 18, Guatemala City

* SEWERED AREA
1.2 HA

* DESIGN POPULATION
500 habitants

* DESIGN FLOWRATE
8.8 M3/HOUR = 212 M3}/DAY

* QUALITY INFLUENT

Is the caracteristic of domestic wastewater in a neighborhood of low-income

* QUALITY EFFLUENT
Estimated to be a 60% cficciency of the actual process.
This no means the wastewater has a 60% treatment.

* DESIGN DETAILS
Biodigester:
Geometry
Mayor Diameter 430 M
Minus diameter
Depth 210M
Components:
Gas coltector bell, pipes for studge removal

Studge Drying Bed

Length 3.50M
Width 250M
Depth 0.65M
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Infiltration well
Diameter 1L.SOM
Depth 10.00 M

3. OPERATION AND MANTENAINCE

3.1 NUMBER OF OPERATORS
None

3.2 OPERATOR'S NAME
In this experimental Phase, the responsible is Engineer Lirick Lscobar.
There is an operator named Sr. Sebastian Lemus

3.3 SLUDGE REMOVAL
From Anaercbic digester; At this moment there are not sludge removal actions.

4. FUTURE PROJECT

Is in process of program in its differents aspeets. All the activity is conducted by ARMSA
and the responsible is Engineer Erick Escobar.

The cost of construction was estimated in U.5.3100,00.00

The process programmed is:

- Anaerobic biodigester

- Shudge diying bed

- Three anacorobic stabilization ponds
Frecuency of sludge removal: every two days Gas estimated production: 80 M3/DAY

The actual study is conducted by the supervision of DANIDA, Agency of development of
Finlandia. There are negotiation with the DIB

5. RESEARCH CONCLUSIONS

5.1 STATE OF THE STRUCTURES
Generally good condilions.

5.2 STATE OF THE PIPES
Drainage pipes of the biodigestor toward lagoons of oxidation ponds is obstructed by solid
paste.

5.3 GATE VALVES FOR OPERATION CONTROL
There is a valve for sludge removal from the biodigestor.
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5.4 BOXES AND COVERS
In good state.

5.5 COUNTERDRAIN
Not defined.

5.6 INFTERCOMUNICATION SHOEWALKXS AND STAIRS
The evaluated phase (biodipestor) in good conditions.

5.7 GENERAL ACCES ROUTES
Tn good condition.

5.8 SLUDGE DRYING BED
In generally good state, but without working because there is a by-pass in the biodigestor.

6. RECOMMENDATIONS

6.1 STRUCTURES
Existing construction in good state, needing preventive maintenance.

6.2 PIPES
In good state, need cleaning to eliminate the obstruction.

6.3 GATES VALVES
In good state,

6.4 BOXES AND COVERS
In pood state.

6.5 COUNTERDRAIN
It is necessary to design an efficicnt counterdrain system the treatmient arca, in a length
estimated of 100 meters.

6.6 PERIMETER FENCE
It is necessary to complete 30 M contiguous to the access street.

7. FEASIBILITY OF REHABILITATION AND/OR MAINTENANCE

7.1 The plant is in generally good operating conditions and maintenance, their rehabilitation is
feasible under the conditions speeifying in item 6.

Costs arc not introduced, as is being operated by

ARMSA, SANEAMIENTO INTEGRADO ALTERNATIVO ALAMEDA NORTE.
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MANEJO

ASOCIACION PARA LA RECUPERACION,
Y SANEAMIENTO AMBIENTAL
| EREISH -
SISTEM@A INTEGRADO ALTERNATIVO ALAMEDA NORTE
DIAGRAMA 1 Disposicidn de Arcas a Nivel de Diseiio
Area de Adminlstracida y Capacitaclén
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MOLINO DE LAS FLORES
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THE STUBY ON THE IMPROVEMENT OF
WASTEWATER MANAGEMENT IN THE
GUATEMALA METROPDLITAN AREA

SURVEY ON EXISTING SMALL-SCALE
SEWAGE TREATMENT PLANT
DATE: JUNE 1,995

1. BENERAL ASFECTS

1.1 NAME
TREATHEMT FLANMT MOLINDO DE LAS FLORES

1.2 LOCALIZATION
12 Hv. A and 34 cst. colony MOLIMNO DE LAS FLORES,
zane 11.

2. GEMNERAL INFORMATION

2.1 OWHER
Municipality of Miuco.

-2 GORERMENT AUTHDORITY RESFONSIEBLE FOR AFPFROVAL AND/OR
MONITORING,
Municipality of Mixco.

2.5 CONSTRUCTION COSTS

2.4 YEAR OF COMMENCEMT OPERATIONS
£,973

2.9 TREATHENT CAFACITY
29 MIJHQUR = 500 MI/DAY
With the following caomponents and volumes
—~Septic tank: SRH m3

2.4 TREATHENT FPROLCESS
- Tlow box collector
~ septic tank
- 11 infiltration wells

2.7 OFERATIONAL CONDITION
Regular

2.8 IMSTITUTION RESFONMGIBLE FOR THE OFERATION AMD

MAOINTENANCE.
Municipality of Hixco
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Z. DESIGM DETAILS

i

.1

i
o

i
1l
]

i
I

e
N

i
i~

o

NAME OF SEWERED AREA
MOLINO DE LAS FLORES colony. zone 11, Guatemala.

2 SEMERED AREA

192 HA

DESIGN FOFULATION

F000 habitants (1004 houses,. information of the
municipality of Mixco)

FILOWRATE DESIGH
25 M3

GUALITY OF THE INFLUENT
Harmal characterigstics of wastewater flow, for a colony
of people of mediuwn incom.

GUHALITY 0OF THE EFFLUENTYT
Effluent final with a 504 of treatment

SCHEMATIC DIAGRAM OF OPERATION FLOW
Seeing annex # 1L # 2

BESIGN DETAILS
Seeing annexed # 1 and # 2
~ septic tank
long: 14.80 m
wide: 11.30 m
depth @ 4,00 m

- absortion well
diameter: 1.00 m
depth: 13.00 m

A. OFEROGTION ARND MAINTENANCE

NUMBER OF UOFERATOR
There is not operator designated.

MAME OF THE OFERATOR

- 5LLUDGE REMOVAL

Once every & months cleaning of septic tank and wells
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4.4

EFFICIENCY OF TREATMENT
Estimated a 304 treatment because only the half of the
wells are working,

2. COMCLUSTONS OF THE INVESTIGATION

S.1

[ =4
D.D

STRUCTURAL STATE

The septic tank is in good structural conditions of
operation, it has 4 boxes of distribution flow of
1.00 m » L.00 my, and then to 11 wells of infiltration
(two of them without cover), the tank has 3 air pipes
antd one is conpletely locked.

STATE OF PIFES
The pipes from the septic tank to the infiltration wells
could not bz chegued, becauvse they are underground.

YOLVES GATE FOR QRPERATIOMNAL. CONTROL,
not exist valves.

EOXES AND COVER FDR FROTECTIOM
Two covers of infiltration well are needed

COUNTERDRAIN
Mot existing.

INTERCOMUNICATION SIDE-WALKS AMD STAIRS
Not existing

GENERAL. ACCESSE ROADS

The septic tank is approximately to 8 meters of gradient
in relationship with the height of the 48 avenus and 34
street. any class aof road definite access doesn’t ensist,

to sxception a trail pedestrian.

6. RECOMMENMDATIONS

st

.2

STRUCTURES
flecessary to check the exactly location of the all
well, to put all of them in operational state.

FPIFES

Mecessary make excavation in the all area to check all
the pipes from the septic tank to the infiltration
werlle.
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5.3 VALVES GATES
Mot existing

6.4 BOXES AnD COVERS
Mecessary replace two covers of infiltraticon wells.,

4.3 COUNTERDRAIN
Meressary construct counterdrains in a distance of 20
mts. around the septic tank.

6.6 BEMERAL FENDE
Mecessary contruct a general fence in aprosimately 1&0
lineal melers,

7. FINAL ORBRSERVATIONS

7.1 QUALIFIED SUPERVISION
It's convenient designate one person who take the
rermanent maintenance for the septic tank and
infiltration wells.

2. FEASEARIBLITY OF REHARILITATION AND/OR MAINTENANCE

8.1 The treatment plant presents a general good conditions
for rehabilitation, acording to the observations made in
item &, estimating cost of this rehabilitation are
Q. 1320,6530.00 equivalent to USs.23%,400,00,
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ANNEX No. 3
WASTEWATER TREATMENT
MOLINO DE LAS FLORES

SEPTIC TANK QUANTIT] UNIT_|
Voluma 596! M3

Flovitate estimationfor N

retention time of
|24 hours 25 | M3/Hours|

e -

POPULATION DESIGN ESTIMATIO 2837 H
Duty water supply 150 I/vd
Q wastewater. 105 {fnfd
Maximum Faclor day: 2

RESUMEN 1
Estimate population 3000 H
Estimalion flowrate L 25 | M3fHours
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THE STUDY OGN THE IMPROVEMENT OF
WASTEWATER MANAGEMENT IN THE
GUATEMALA METROPDLITAN AREA

SURVEY ON EXISTING SHMALL-SCALE
SEWAGE TREATMENT PLANT
DATE: JUNE 1,995

. BEMERAL ABFECTS

1.1 NAME
WASTEWATER TREATHEMT, LOMAS DE FORTUGAL

1.2 1LOCALIZATION
Colonia LOMAS DE FORTUGAL, I0NA 11

2. GENERAL INFORMATION

2.1 OWHER
Municipality of Mixco.

2.2 GOBERMENT AUTHORITY RESFONSIBLE FOR AFFROVAL AND/OR
MONITORING.
Municipality of Hixco.

2.3 CONSTRLUCTION COSTS

2.4 YEAR OF COMMENCEMT OFERATIONG
1,970

2.5 TREATHENT CAFACITY
& MI/HOUR = 144 M3/0AY
With the following components and volumes
—-GBeptic tank: 144 M3

2.6 TREATHMENT PROCESS
- General collector
- Final outiet to Molino River

2.7 OFERATIONAL CONDITION
Not operatina

2.8 INSTITUTION RESFONSIRBLE FOR THE OFERATION AND
MAINTEMNANCE .,
Municipality of Mixco

DESIGN DETAILS

7

.1 MAME OF SEWERED AREA
LOMAS DE FORTUGAL
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T.2 SEMERED AREA
16,24 HA.

3.3 DESIGN POFULATION
700 habitants

PR
.
L

FLOWRATE DESIGM
4 HMI/HOUR

QUALITY OF THE INFLUENT
Normal characteristics of wastewater flow, for a colony
of people of medivin incom,

i,
.
£

S3.46 GUALITY OF THE EFFLUENT
The septic tank is not operating

i
~&

SCHEMATIC DIAGRAM OF OFERATION FLOW
Seeing annex # 1 #{ 2

.8 DESIGN DETAILS
Seeing annexed # 1 and {# 2
- septic ltank
lenght: 12.00 m
width: =~ 4,00 m
depth : I.30 m

4. OFERATION AND MAINTENANCE

4.3 NUMBER OF OFERATOR
MNone

4.2 NAME GF THE OFERATOR
4.% SLUDGE REMOVAL

4.4 EFFICIEMCY OF TREATHENT
The septic tank is not working.

5. CONCLUSIONS OF THE INVESTIGATION

5.1 STRUCTURAL STATE
Itis neccesaryrebuiltcoversandwalls oftheseptic
tank.

5.2 57TATE OF FIFES
The outlet pipes are broken.

5.3 ROXES ANMD COVERS
It has full damaage,.
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oo
e

COUNTERDRAIN
Mot existing.

GEMERNAL. ACCESS ROADS
Mot defined

& . RECOMMENDATIONS

b.6

7. FINAL

7.1

7.2

STRUCTURES
Necessary to rebuil septic tank

FIFES
Mecessary replace 20 meters of concrete pipes of 18"

COUMTERDRAIN
Mecessary to construct 20 mts. around the septic tank.

INTERCOMUNICATION SIDE-WALKS AND STAIRS
Mecessary to contruct 49 m. of side-walks,

GENERAL ACCESS ROUTES
Mecessary to contruc 150 meters.

GENERAL FERCE
Necessary fence in a lenght of 60 meters.
OREERVAT IONS

The septic tank has 8 years without function, and it has
a lot of scils and stones  inside. It shoul be cleaned

The actual discharage of the wastewater of the
neighborhood, is going directly to the Molino River.

The size of the septic tank is to small for the amount
of houses and people in Lomas de Portugal.

It was possible to obtain actual data an the
Municipality of Mixco as follow:

Mumber of houses: 1,014

Lots fArea PE2 M2
Coleny total area 54, 703 K2
Water connections &HB0
Dotatian 200 L/H/D
Source S5 wells
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B. FEASEARIBLITY OF REHARILITATION ANMD/OR MAINMTENANCE

2.1 Tha size of the septic tank, could not serve to the
actual number of habitants in good way. It is
recommended to build another treatment system.

8.2 The estimating cost of this rehabilitation is
O. 636G,722.350 equal to US$.114, 100,00
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ANNEX No. 3
WASTEWATER TREATMENT
L.LOMAS DE PORTUGAL

| | QuANTIT| UNIY i
SEPTIC TANK o 1
Volume ' 44 M3
Estimation flowrate for L
retention time of ]
24 hours i & | M3/Hours

DESIGN POPULATION EsTiMATIO] 686 H 1
Dotacion 150 ifh/d |
Q wastewater: 105 iih/d
Maximum Factor day: 2

SUMMARY ) [ ]
Eslimate poputalion o0l WO
Eslimate flowralo 6 | Ma;Hours}
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THE 8TUDY ON THE IMPROVEMENT OF
WASTEWATER MANAGEMENT TN
THE GUATEMALA METROPOLITAN AREA

SURVEY ON EXISTING SMALL-SCALE
SEWAGE TREATMENT PLANTS
DATE SURVEY: JUNE 1,995
1. GENERAL ASPECTS

1.1 NAME
EL. CARMEN

1.2 LOCALIZATION
2a. Ave and 36 St. Colony El Carmen, zone 12

7. GENERAL INFORMATION
2.1 NAYE

2.2 GOVERMENT AUTHORITY RESPONSIBLE FOR APPROVAL AND
OR MAINTENANCE

CONTRUCTION COSTS
YEAR OF COMMENCEMENT OPERATIONS

TREATENT PRCCESS

3

4

.5 TREATMENT CAPACITY
6

7 OPERATING CONDITIONS
8

NOONNN NN

INSTITUTION RESPONSIBLE FOR OPERATION AND
MAINTENANCE '

3. DESIGN DETAILS

3.1 NAME OF SEWEGE AREA
Colony El1 Carmen

3.2 SEWERED AREA
1.5 hectares (estimated)}

3.3 DESIGN POPULATTON

3.4 FLOW RATE DESIGN

DA-129



3.5 QUALITY OF THE INFLUENT

3.6 QUALITY OF THE EFFLUENT

3.7 SCHEMATIC DIARGRAM OF OPERARION FLOW

3.8 DESIGN DETAILS

4. OPERATION AND MAINTENANCE

4.1

NUMBER OF OPERATORS

4.2 NAME OF OPERATOR

4.3 SLUDGE REMOVAL

4.4

TREATHENT EFFICIENCY

5. RESEARCH CONCILUSIONS

5.1

In 1,957, the area that actualy is knowed as COLONIA EL
CARMEN was a cow farm, where the principal objetive was
the production o dairy products, after a few Year, in
1961 the area was sold for a recidential area, but the
city limits was to far from that zone. Reason because
they dont have any design for adecuate wastewater
management.

When the Guatemala city start to grow, and the city
limits go far to Colonia El Carmen, the municipality
department of waste-water made a regulation law who
said, that every house in colonia El Carmen should have
a septic tank of 24.5 mts minimum deep.

With the new contructions that apperar in the }ast
Years, some owners have been conected their sewer
channels to the public storm water pipes, creating
problems on the final box located on 2a. avenue and 38
street an then 200 mts down in a grill.

These persons told us that they do not have space for
septic tanks in their houses, reason because they decidse
to discharge on the storm water pipes.
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6. RECOMMENDATIONS

6.1 It is necessary to make é completely design of sewer for
the Colonia El1 Carmen. Some houses are starting to built
another septik tank because they have alrsady full the

firts one.
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DA 4  Estimation of Capacity

DA 4-1  Estimales of Served Area
DA 4-2  Typical Calculations to Determine Capacity
of Existing Treatment Plant
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DA 4-1 Estimates of Served Area

SURVEY ON EXISTING SMALL-SCALE
SEWAGE TREATMENT PLANTS

TREATMEN FLANT NAME | No. PERS/FAMILY LOT SIZE (M2) | GREEN AREA AREA
M2 FACTOR (HA)

SAN CRISTCBAL 5 25X 25 1.6 200
VILLALOBOS | 6 12 X6 1.25 40.9
VILLALOBOS [l 6 12X6 1.3 46.8
El MEZQUITAL 12X6 13 488 |
NIMAJUYU 6 12X8 1.25 255
USAC 5 UNIVERSITY DATA 1228 |
EUREKA 5 12X6 1.3 3.3
CANADAS DE SAN ANGEL 5 HORIZONTAL 1.25 3.7
BELLO HORIZONTE 5 12X6 1.2 2.7
EL ROBLE 12XX10 1.25 4.2
ALAMEDA NCRTE ARMSA DATA 1.2
MOUNO DE LAS FLORES MIXCO DATA 192
LOMAS DE PORTUGAL MiXCO DATA 16.2
EL CARMEN ]
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DA 4.2 Typical Calculations to Determine Capacity of Treatment

|38

Plant

SURVEY OW EXISTING SHALL-SCALE
SEWAGE TREATMENT PLANTS

DATE :

INTRODUCTTON

JUNE 1991

It was necessary to calculate some data like:

~ Design Flowrate

~ Design Population
- Area sewered

This data,
available
required information.
PROCESS TO CALCULATE
SEDIMENTATION TANK

—->

a. From geometry:
b. From geometry: -2
For this item, is considered
the type of reactor (like
Imhof Tank)
€. From "time retentiaon"
and considering TR = 2
VOL/TR —-—>
4. From "Pay Max Factor®™
and using
FDM = 2 —-=>
e. With "use water/day"
DOTACIOM [L10OG, 250]
L/H/DAY, and a
factor por wastewater
FACTOR = 0.7 —-—D

FACTORS SUMMARY :

Retention Time: 2
Day {lax Fac: z2
Dotation: {100 -
Uced in calculations:

e T
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it was necessary to calculate,
memorial technical or other documents

252) L/H/DAY
128 L/H/DAY

nok be
with the

due to

SUPERFICIAL
VOLUME (M3}

AREA (M2)

FLOWRATE (M3/HOUR)

FLOWRATE (M3/H)

POPULATION



DIGESTER

a, From geometry —-=2 VOLUME (M3)
¢. Converting to liter -2 VOLUME (LITERS)
d, Usino range :

(30, 5031 L/H/DAY

VOL /RANGE -2 PCPULAT ION

NOTE :
Used in calculations: 30 L/ZH/DAY

SLUDGE DRYING BED

a. From geometry —-=> TOTAL AREA  (F2)
b. From "Area for
8 annual discharges and

sludge high = [0.25, 0.30] ——D AREA PER CAPITH (M2)
c. afc - POPULATION
NOTE :

Used in calculations:

High of Siudge drying bed: .30
Area for 8 annual discharges
caleuwlated with the supregsion:

0.260/1000 X 3465
8 X 0,30
2. RESULTS SELECTED
DESIGN FLOWRATE USE VOLUME/RETENTION TIME
DESIGN POPULATION USE THE AVERAGE

[(SED POP + DIG POP +
StUnDGE PRP}/3
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I.

THE STUDY ONTHE IMPROVEMENT
WASTEWATER MANAGEMENT IN
THE GUATEMALAN METROFPOLITAN AREA

INTRODUCTION

On December 1994, was agreed between the Guatemala Government, represeating by the Empresa
Municipal de Agua de la Ciudad de Guatemala, EMPAGUA and the Intemational Cooperation
Agency of Japan, JICA, to realize "The Study on The Improvement of Wastewater Management
in the Meiropofitan Area of Guatemala"

To achieve this study it was required to carry out a AGRICULTURAL SURYEY

PALA reviewed the technics aspects of the Study proposed, confirmed its pasticipation,
establishing the initials mechanisms of the job.

On the 7th of April of 1995, the Japanese Mission had its first interview with the Engineer Hector
Paiz Castillo, General Manager of PALA and the 10th of April was realized the official
presentation of the members of the guatemalan counterpart personnel.

In order to achieve the goal mentioned, from the beginning was defined the technics and
procedures that will conducted along the activities for the preliminary Studies of the Work.

SCOPE OF WORKS

The Scope of work, the definition of the geograéhic study and the actions properly
mentioned, were defined, basically on Document dated 2 May 1995.

The work activities established were:
- To identify the types of fertilizer and pesticides used in the study area and their estimated use.

- To idenlify ten farms in the northern parl and southern part of the Study area. This activity were
done jointly with Dr. §. Kugaprasathan, Annex 2.

- To conduct a questionnaire survey for heardng on use fertilizer and pesticides in those farms in
order Lo get information about:
- Amount or fertitizer/pesticide used.
- Period of application
- Method of application

- To prepare a report of the results of questionnaire sucrvey.
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ORIECTIVES OF THE INVESTIGATION

In general, the objectives of the investigation, are marked within the following aspects:

a.

To formulate a Master Plan for the improvement of the manage of the Wastewater,
contnibuting in this way to raise the sanitary level and the environmental conditions in the
Melropotitan Area of Gualemalz to the year 2015.

To conduct a feasibility study about the priority project selected in the master plan,

To transfer technology in planning skill to the guatemalan counterpart personnel through
the study

AREA OF STUDY

For the realization of the investigaiion, the Guatemalan Government and the Japan Internationz!
Cooperation Agency “JICA™ on December 1994, defined the geographic area for the development
of the study.

4.3

4.2

METROPOLITAN AND THE INFLUENCE AREA

It was defined as the area of the study of Guatemala City properly mentioned and the part
of the municipiums that surrounded the Guatemala municipiuny, they are: Chinautla,
Mixco, Villa Nueva, Villa Canales, San Miguel Petapa, Santa Catarina Pinula and San
Pedro Ayampuc. :

GEOGRAPHIC LOCALIZATION

The area of study mentioned, it shows as follows in the Annex 2

The addresses of each Farm are shown in Graphic No, 2

METHODOLOGY OF WORK

5.1

SELECTION AND PERSONNEL TRAINING

For the accomplishing the activily, it was necessary to sclect the suitable personnel to

accomplish with the acquired engagements. The seleclion of personnel was realized
through two levels of responsibility:

COORDINATION
The responsibility of the coordinalion, was delegated in the Eng.. Jose Gitberto Gonzilez

de Ledn, graduated in Civil Engineering of the San Carlos University, with post-grade in
Sanitary Enginecring, in the Regional School of Sanitary Engineering.
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WORK OF FIELD AND PERSONNEL SELECTION

For this activity, the responsibility of the Coordinator is less, it was proceeded to the
searching and selection of personnc! sampling and the field work according of the action.

The criteria utitized for the selection, considered the impoitance of the study, were
among others:

- Level of university education

- Vocalion of field work

- High spirit of cooperation

- Capacity of work under conditions of high eflort
- Spirit of responsibility

- Ability to communicate in English Language

The personnel selected was:

- Eng. José Diaz (Enviroment Specialist)
- Maria Elena de Diéguez.

- EBdgar Mijangos.

It was necessary realized a series of actions previous to the field aclivities like give
information about the activity to develop and transfer the general information, making
emphasis in aspects as;

* Object of the Study
* Responsibility and necessary professionalism
* Necessity of obiain of field reliable data

FIELD ACTIVITIES
52,1t IDENTIFICATION OF THE FARMS

It was necessary to identify all types of farms located in the State of
Guatemalan. The information was selected basically from several resources:

- Direccion General de Servicios Agricolas, DIGESA
(Agricultural Services Genesel Direction)

- Unidad Sectorial Planificacion de 1z Agricultura, USPADA.
{Sectonial Unil Agriculture Planning)

- Facultad de Agronomia, Universidad de San Carlos, USAC

- Gremial de Exporadores de Productos No Tradicionales.
{Products non traditionalize Exporter Society)

- Asociacién Nacional del Cafe, ANACAFE
(Coftee Nationat Society)
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CLASSIFYING THE INDUSTRIES
After the selection of the Farms the following was 1o classify them as:

- Coftes

- Sugar-cane
- Comn

- Beans

- Flowers

- Fruits

- Green peas
- Legumes

The type of Farms are showed in GRAPHIC No. 3

SELECTING THE FARMS

The next steep was necessary to select ten Farms for conduct the agriculiural
survey. This acctivity was carry out jointly with Dr. S, Kugaprasathan. But,
because of the difficulty to obtain {ree data from the Farms, it was necessaty lo
select and st more farms than ten, to be sure to fill the questionnaire for the
expected industries,

CONDUCTING THE QUESTIONNAIRE

Once the Fanns was selected, the next action was te visit the Farins and
fill the questionnaire.

In this activily, same as the Industral survey, was found many troubles, do o
the bostility industry's managers, usually they hesitate and refused to give
inforiation for several reasons.

At the end il was possible to full-fill sixteen questionnaires with the available
information,

53 TABULATION RESULTS (Farms general description)

531

ACCESS AND ADDRESS

The Farms were localed in or niear of the study area, using as a basic criteria that
the searching location can make some influence, of the surface drainaje that goes
to the Amatitlan Lake. This information is shown in GRAPBIC No. 2
GENERAL TOPICS

In this item was considered the use and soil propenty, as well the different kind of
seeding of the Fann. The state is shown in GRAPHIC No. 3
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5§33 AGRONOMICAL TOPICS

This item provide us the ubication and cultivated area and the annual production
of each type of seeding. This information was provided by the farm's owners.
The information is shown in GRAPHIC No.4

534 AGROCHEMICAL USE

The agriculture fand needs in general the agrochemical products. Specially the
tand necds fertitizers and biocides to provide efticiency in agrononiical practics,
The information is shown in GRAPHIC No. 5 and GRAPHIC No. 6

SURVEY RESULTS

In the Annex No. 1 it is possible to see, the questionnaires with the available
information,

GENERAL STATISTICS ON AGRONOMICAL TOPICS

In this item, it is possible to sce different tables which shows some data about the Theme:

- Estimaled area of production. See GRAPHIC No. 7 (Data in Ha)

- Estimated area of production.  See GRAPHIC No. 8. (Data in Melric Ton))

- Legumes, fivits and flowers production (1989/1990). See GRAPHIC No. 9. (Global data)

- Legumes, fruits and flowers production {1989).  See GRAPHIC No. 10 (Data in qg)

- Legumes, fruits and Bowers production (1989). See GRAPHIC No. 11 (Data in area)

- Legumes, fruits and Rowers production (1989). See GRAPHIC No. 12 (Data in qg/Mz)

- Legumes production (1989). See GRAPHIC No. 13.  (Data in Area/Mz)

- Legumes production (1989) See GRAPHIC Ne. 14 (Datain qq)

- Legumes, fruits aznd flowers (1939). Sce GRAPHIC No. 15 (Incomie sales)

- Seeding arcas on non tradiotionals products. See GRAPHIC No. 16 {Data in area/Mz)

- Use of soil for seeding legumes, fruits and flowers in the Metropolitan Region. Sce GRAPHIC
No. 17

CONCLUSIONS AND RECOMENDATIONS

7.1

12

7.3

74

The survey on Fertilizer/Pesticide use in Agriculture, is an important activity, because
from the knowledge of the relalive data, it is possible to obta in general imnformation
tha contributes to an integral view of the agricultural effluents in the Guatemalan
Metropolilan Area.

The knowledge of the resulis on the analysis of agricultural effluents, can help to plan the
future actions in the enviroment ficld.

The resuls can help to diffecent guatemalan institutions related with the eaviroment field.

The results, pesmitts to make adequate faws, thal contributes to the upgrading of sanitary
and caviroment conditions.
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GRAPHIC No. 7

ESTIMATED AREA OF PRODUCTION IN HA.

surface (thousand HA)

DEPARTAMENTO 19921993 19931994 19941995
TOTALES 18.76 17.89 17.56
MAIZ 16 .83 16.23 15.54
ARROZ 0.00 G.00 0.00
FRIJOL 1.33 1.66 2.02
SORGO 0.00 G.00 6.00
TRIGO .00 D.0o0 0.00

FUENTE: ELABORACION USPADA EN BASE A DATOS
DE INDECA ¥ EL BAWCO DE GUATEMALA
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GRAPHIC No. 8

ESTIMATED AREA OF PRODUCTION IN HA.

Production (thousand metric tons

DEPARTAMENTO 19921993 199371994 19941295
TOTALES 30.85 29.1% 28.20
MAIZ ' 29.31 27.77 26.66
ARROZ . 0.00 o.00 0.00
FRIJOL 1.54 1.34 1.54
SORGO 0.00 0.00 0.00
TRIGQ 0.00 0.00 0.00

FUENTE: ELABORACION USPADA EN BASE A DATOS

DE IMDECA ¥ EL BANCO DE GUATEMALA
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GRAPHIC No. 9

LEGUMES. FRUITS AND FLOWERS PRODUGTION
YEAR 19891990
GLOBAL QUANTITY
GUATEMALA
COMCEPTO PRODUCCION
EN QUINTALES
HORTALIZAS 23,998.00
LEGUMBRES 26.650,00
SUBTOTAL S0.648.00
FRUTAS 16.480.00
FLORES 1 528,000.00

1-= CYIFRAS EN UNIDADES DE PRODUCTO

FUENTE: BANCA CENTRAL. Diagnostico y Perspectiva de la
Produccion, deo Productos Agricolas no Tradiciocnales,

1990,

Banco de Guatemalsa.
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GRAPHIC No. 10

LEGUMES., FRUITS AND FLOWERS PRODUCTION
YEAR 1989
AMOUNT IN QUINTALES EACH PROYECT

CONCEPTD = GUATEMALA
HORTALIZAS S 23.,998.00
BROCOLI i4.598.00
COLIFLCR g.00
MINIVEGETALES G.00
APIO G.00
LECHUGA 7.500.00
PAPA (semilla) 1,500.00
ESPINACA 0.00
COILL DE BRUCELAS 0.00
REPOLLO 400.00
REMOIL.ACHA 0.00
LEGUMBRES 26,650.00
ARVEJA CHINA 21,850.00
ARVEJA DULCE 4,800.00
EJOTE FRANCES 0.00
FRUTAS 16.480.00
FRESAS 16,480.00
FRAMBUESAS 0.00
MORA 0.00
FLORES 528.000.00
ROSAS 528.000.00
CLAVELES 0.00

as= NO INCLUYE PRODUCCION DE PLANTACIONES EN ENSAYO
b/ = CIFRAS EN UNIDADES DE PRODUCTO
FUENTE: BANCA CENTRAL, Dlagnostico y Perspectiva de la
Produccion., de Productos Agriceolas no Tradicionales,
1290, Banco de Guatemala.
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GRAPHIC No. 11

LEGUMES, FRUITS AND FLOWERS PRODUCTION
YEAR 1989
CROP AREA IN MANZANAS
COMCERPTO GUATEMALA

TOTAL 57%.50
HORTALTZAS 118.50
BROQCOL I 81.00
COLIFLOR 0.00Q
MINIVEGETALES .00
APIO 0.00
LECHUGA 30.00
PAPA (semilla) 5.00
ESFINACA 0.00
COL. DE BRUCELAS 0.00
REPOLLO 2.50
REMOLACHA 0.00
LEGUMBRES 278 .00
ARVEJA CHINA 230.00
ARVEJA DULCE 48 .00
EJOTE FRAMNCES 0.00
FRUTAS 170.00
FRESAS 103.00
FRAMBUESAS 0.00
MORA ars 67 .00
FLORES 11.00
ROSAS 11.00
CLAVELES 0.00

al= DE ESTA AREADE CULTIVO NO SE REPORTO PRODUCCION, DERIDO T

A QUE LAS PLANTACIONES ESTABAN EN FASE DF ENSAYO.
FUENTE: BANCA CENTRAL, Diagnostico y Parspectiva da fa
Produccion, de Produclos Agrlcelas no Tradlclonales,

1990, Banco de Guatemala.
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GRAPHIC No. 12

LEGUMES. FRUITS AND FLOWERS PRODUCTION
YEAR 19892
. QUINTALES EACH MANZAMNA
CONCEPTO GUATEMALA
HORTALIZAS
BROCOLI 150.00
COLIFLOR 165,00
HINIVEGETALES .00
AFPIO ' 0,00
LECHUGA 250,00
PAPA (semilla} 300.00
ESPINACA 0.00
COL DE BRUCELAS 0.00
REPOLLQO 16¢.00
REMOLACHA 0.00
LEGUMBRES
ARVEJA CHINA 95,00
ARVEJA DULCE 100.00
EJOTE FRANCES 0.00
FRUTAS
FRESAS 160,00
FRAMBUESAS 0,00
MORA 0.00
FLORES
ROSAS 1 48.,000.00
CLAVELES 0.00
17= EN UNIDADESZ
FUENTE: BANCA CENTRAL. Diagnostico y Perspsctiva de la
Produccion. de Productos Agricolas no Tradicionales.
199Q0. Banco deo Guateomala.
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GRAPHIC Mo. 12

LEGUMES PRGDUCTION

YEAR 1989
[ FROAC AREA IN MANZANA
CONCEPTO GUATEMALA
TOTAL 601.8¢9
HORTALIZAS 212.82
BROCQOLX 167.78
COLIFLOR 5.42
MIMIVEGETALES 0.00
APIO 0.00
LECHUGA, 1. 47
PAPA ([(semilla) 5.00
ESPINACA .00
COL DE BRUCELAS 0.0¢C
REPOLLO 3.15
REMOLACHA 0.00
LEGUMBRES 389.07
ARVEJA CHINA 230.00
ARVEJA DULCE 159.07
EJOTE FRANCES 0.00
FUENTE: BANCA CENTRAL. Diagnostico y Perspectiva de lia

Produccion. de Productos Agricolas no Tradicicnales,

1290, Banco de Guatemala.
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GRAPHIC No. 14

LEGUMES PRODUCTION

YEAR 1989
IN QUINTALES

CONCEPTO GUATEMALA
TOTAL 157.445 .60
HORTALIZAS 81,931.60
BROCQL I 60,400.00
COLIFLOR 1.788.k0
MINIVEGETALES 0.00
APIO 0.00
LECHUGA 15.735.00
PAPA ({(zemilla) 3.000.,00
ESPINMACA 0.¢0
COL. DE BRUCELAS 0.00
REPOLLO 1,008.00
REMOLACHA 0.00
LEGUMBRES 75,514.00
ARVEJA CHINA - 43,700.00
ARVEJA DUILCE 21.814 .00
EJOTE FRANCES 0,00

FUENTE: BANCA CENTRAL, Diagnostico y Persgpectiva de 1
Produccion, de Productos Agricolas no Tradicionales,
1990, Banco de Guatemala.
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GRAPHIC No. 16

SEEDING AREAS ON NON TRADITIONALS PRODUCTS

IN MANZANAS

GUATEMALA
CONCEPTO CENSO ENMGUESTA
1979 1990

TOTAL 1.424 783
ESPINACA Y] 0
BROCOLI 0 1638
REMOLACHA 12 1]
ARBEJA CHINA ] 230
ARBEJA DULCE 15 159
AFPIO 0 Q
MINI VEGETALES 0 0
EJOTE FRANCES o 0
COL DE BRUCELAS 0 0
LECHUGA 22 3z
COLIFLOR 13 5
PAPA [semilla)} 209 5
REPOLLO 95 3
HADBA A 0
ZANAHORIAS 14 0
TOMATE 189 0
FRIJOL 40 3
FLORES 113 11
FRUTA a 170

a~= EN ESTE CAS0 SE TOMO COMO BASE
PROCESADORAS EXCEPTO PARA LAS AREAS DE FLORES Y FRUTAS,

QUE CORRESFONDEN A INFORMACION DE LOS FPRODUCTORES.

FUENTE: III Censo Nacional Agropscuario.
Direccion General de sstadistica,.

DB-23

1979,

y oncussta directa

LA INFORMACION DE LAS FLANTAS
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