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1. NOMBRE DEL PROYEC AJ{&PLI'A('.ION Y REFLOTAMIENTO DEL
: SERVICIO DE LTMPIEZA PUBLICA I
» R R : LT e i oo ' ' T
it s S, i - | ) -
.. UBICACION DEL PROYECTO: Departamento ; Puno
' Provincia + . Puno
Municipio i Puno

3III -PIANTEAMIENTO DEL PROBLEMA
b
1.- Caracterishcas geogréﬁcas de la cludad de Puno

Como cm‘acteﬂstwa geognmca de la ciudad de Puno, el Lagn mtwaca presenta la

forma de una cuenca que se convierte en el centro y la ciudad de Puno o divide en o]

grea plana y el¥rea montaﬁosa que componen esta cuenca. La actividad de recoleccion
es realizada por camiones recolectores de basura (incluyendo cgTos recolectores de
basgura qus funcionsn con Ia fuerza del hombre talea como tfleiulos ete ) que fecogen

la basura fécilmente en of drea plana. La recoleccién en el drea inontafioss, debido a

quo log ceracterfsticas geograficas del terréno el eacmpeda el iewicia eq Feateinglda.

A saber , unes cuantes ¢reas en la parte montafiosa donde las- potividades de

recoleceldn son menod frecuentes que en sl centro de la cinded de Puno, o unas cusntas

reas donde las actividades de recoleceidn no existen. En eatas fireag, existe una -

Y
¥

porcidn de vivisndaa que no tienen Instalacjones de baflo, por lo tﬁnto la ncuumlacléu _

de remduoa ablidos { papel hlglémco ) e las micro cuencas &8 mayor.

' Ea Ia Cludad da Puno con 108 498 habltantes (sag{m datos nacog!dos por ¢l estudw _

' JICA) existen - 57 vecindarios, 20- urbanizaciones, 01 grupq habitacional, 04
- asociaciones de viviends, 03 asentimientos humanos y 02 puebloni Ja mayor parte de

 slloa.ostén Asociados a la Geatral flmea do Barrina y Urbanizaolones Populmas de
. Punn CUBUPP : ' _ LTl

2. La gestlén del semcw de Ismplezapﬂblma

_ No existen gervicios de hmpseza pﬁblwa encomendados a émpresas prwadas
~ todos los servicios son ejecutades por ¢l Municipio en lo que respycta & recoleccn(m,
trmsporte tratamiento y eliminacion de desechos s6lidos. .

. Se esta llevando a cabo dos tipos de recoleccion, Una es’ la recoleccion de
- barrido da callea y otra ex la recolecclon da basura do un reridenta. B basvido de ealles
- ea realizado junto a un barvedor de calles, carroa recolectores talen como triciclos,
- camionoy tecolectorsy da baﬂum, como cammnan wmpxwtadmn y emuionea
. volquetes. '

ubleado a 7 kma dv Ia parte central de 1a cludad, Hay que menclonar que existen 03
. vehiculos de recoleccién inoperatives da los cnales ge puede rescalm 01 Cmmon
_ eompnntadorde 12M3 de capacidad.

- Los deﬂéehos 800 reeog[doa medlama 02 eamiﬁnea volquetei y 02 recolectares, g
- compactadores, son llevados hasta el lugar de disposicién final de Cancharani, que esta



Lo

La ptoduccmn de desechos s6lidos en la cindad de Puno alcanza a 67.6TM/dlay log

degechios revoloctados Hegan a 34.4TM/dla lo que significs un défw;t de 33 QTMId{a.
Es decu' 49 1% de déllcﬂ (Estndw nusnén JIL,A)

1 .

En el relleno smntarm ubmado en Canchm‘am no 8¢ reahzan en ‘tomm sxgmﬁcatwa :

procesos de reciclamiento, mvmeramén, combustibn ni do femhaamén. etc, da los
desechos que g reco!ectan - :

m__Jym.E_l_c____m

" Laampliaciény reflatamiento del servicio de limpieza pﬁbhca enla cludnd de o
- Punose Justlfwa por lag slguwntes Tazones; '

L-EL CRECIMIENTO DEMOGRAHCO'DE LA CIUDAD DEPUNO,

'CUADRON° 1: LAPOBLACIONDE LA CIUDADDEPUNO(1) * &~~~ * °°

Aﬂo Pc;blgc‘iéln. - Poblacién e Tasade i o
{Censal - . |Distrital = " |Urbana -« .- |Crécimiento

1961 (34,636 - 0 |24459 . oqe D0

1972 - [51,648 7 |404s3 - - 468

11981 - - [78,195 - - . 67628 - - {588 '

1993 - 100168 - - - .fo1877 - - 7 |as9 -
1995 109,094 - - - 100,802 <1490

: 1993(2) e | 108,498 v 243(3)

12000 {123, 302' . {115,904 2,22(3)

(1): Fuente: mDROSERVICE/BWAS PRDNAD
(2): Fuente: JICA. ° B e
- (3):Caleulos propios -~ -
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La cindad de Pupo muestra un crecimiento demogrifico acelerado, que representa una
- demnanda creciente  por servicios plblicos, en particular por gervicios de limpieza
plblica. )

Si observamos e} cuadro N° 1 en 1993 la poblacién urbana punefia contaba con 91,877
habitantes la ¢iudad crecia a un ritmo de 2.59%. En 1998 tenemos 108,498 habitantes
- con crecimiento a unatasa anual de 2.48%. La proyeccién para el afie 2000 alcanzaria
115,904 habitantes con una tasa de crecimiento de 2.22% anual, Estos indicadores

demuestran el ritmo acelerado de crecimisnto demogrifico de la ciudad do Puno.

2.- PUNO DESTINO TURISTICO .-

CUADRO N°2 : NUMERO DETURISTAS EN LA PROVINCIA DE PUNO

| 1'993" sb,%sé T_f 53,'01:3' nass
1995 s [so3es [10789
1997 54;2!"35' 56065 B 1‘16,3-01_ -

lassy laams  lsseao |soass

fuente :INET | - - oo o

 %(1)1998 . hasta ostubre -

El Municipio esta gentendo bases para convertir a Puno en destino turistico y una de
- pgtas bases o5 tendr una viudad limpia ~Seglin podemos observar ¢l cundro N° 2 el

" crecimiento del turismo es sostenible ¥ ascendente, particularmente én el segmento del
 turismo receptivo, Para JICA en el afio2005 el numero de turistas serd de 300 mil y de

-~ 600 mil en el afio 2015. El naumero de estadias por oche serd S veces mayor en el 2015
" que é1 numero actual en todo el deparfamento de Punto. Este crecimiento proyectado

 exige tomar medidia efectivas en gestion del serviclo de fintpleza piblica que pemiita
* mostrar una ciudad bellay limpia. A S



3. LA SITUACION DEL SERVICIO DE LIMPIEZA PUBLICA

CUADRO N°3 : PRODUCION DE DESECHOS SOLIDOS EN LA CIUDAD DE PUNO

. ; - ! P PO
. 2oy ST e C - . B - B . MR |

.:_...—.l- _E.M_.— -

b 1995(1) T ey
N RV e .TM/dia %o | [T™ %
y e R e b . + d .\ "

Poi:lnéi_éﬂﬁrbana : S S R I P IR
_ . 97,7117 333 [399 98,592.3_4.0 49,0

Establecimientogcomer, ~ | "~ | o - | foooo 0 ]
Smieioaeindustrialea' 6,627 (199 TU1358 . 18,267 |26.0 |37.0 -

Macﬁpsycm bl [4023)" {24 (43 |2905 |10.0 |140
TOTAL 366 1060 | [70.0 [1000°
Fuente:” . Lol S .

@) Plan Urbano de}Puno INADUR 199 |
(2) : Divisién de Salud y ".‘rmemmento Amblental M P P
(3): Solo mercados S :

CUADRO N4 SITUACION DEL SERVICIO DE LIMPIEZAPUBLICA®

. ‘_‘7'. N . R . [0

- - N T B T
" TDeacchos | .. | - 7]
B I e Dasachos Sohidoe "} - |- o
|ARO - [Poblacitn. | S6lidos - |Recolecta |Recal. |Défieit
o 1y - |Producidesid. - | % |
o |'TMU/dia P'TM/dia

. -~
H

1995(1) 96;-?"1_7 Clses {24 |ae [ser

1997(2) 93592 C {0 300 {430 |s720*

: E . g . : : o . .
1998(3) 10(!3,498 C 1676 0 . 134, 0 \ 503 - |493
~ q_’ ,[{Lfi
Fuenta (1) Dms:éu de Salud y Sanaamteuto Amblantal

(2) Plan Urbano de Puno
(3) Estudio JICA 1998.
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La limpieza ptiblica ea realizada por e! Municipio, con niveles deficitarios de
cobertura. De acuerdo al cuadre N° 3, en 1995 la prochwclén de degechos sdlidos en la
ciudad ge distribuia en 33.3TM/dia los vecirios, 19.9TM los establecimientos
‘comerciales, de sérvicios o industrias y 2.4TM de Ta basura era producido por los
mercadog, 1a prodncelon disria aloanzaba 536.6TM. +

En 1997 la producclén dmna ascendia a 70.0 TM, es decir en dos afios se presentaba
unt incremento de 23,7%. Sin embargo, hay que rslatmzar estor dutos en la medida del
andlisis de la confiabilidad de los mé&lodos de medicién utilizados para determinar
estos resultados. I:,o importante es sefialar que la participacién de la produccion de
‘basura -generada por establecimientos formalea por una parte, log mercadoa y
ambulantes por jotra, se meremcnian atgmﬂcanvamente 8. 3?% y 14 Yo
feﬂpectlvamente SRR

Por otra parte respecto a los uweles de cobertura del servicio de limpieza piiblica,
. mnalizando el guadro N° 4, tenemos\que en ol affo, de 1995 el déficit de recojo de
- basura era del orden del. 56 1%,en 1997 subfa hgeramente a 57% y en 1998 descendla
249.3%: es decir. el servicio. es ampliamente deficitario, en e} Gltimo aflo de andlisis ge.
-. recogla 34 TM de: desechos solldos contra 33.6 TM que no se recog[sm '

4. CAPACIDAD ¢)PER.A’I‘IVA DEL SERVICIO DE LIMPIEZA PUBLICA
'_ CUADRO NS VEHiCULOS DE RECOLECCION DE DESECHOS SOLIDOS o

IN° {UNIDAD - | _-'=ff-: CAN|[CAFA JARO DE IPAIS DE [MARCA |SITUACION |. _
1 {VEHIGULAR | - ' -TIDACIDAD COMPRAIORIGEN | L
1 CGWACT#DORAD-SOO 1 "~ 7] 1076JUSA _ |DODGE |OPERATIVO|
' ZVOLQUELE D500 < 4. . 8]-. . 1881|USA  |DODGE OPERATIVO] -
-3VOLQUETE 3041 . 1. 7] 1933|ESPANA |PEGASO [BAMA |
4IVOLQUETE ,’- , 1| 5] 1932|ESPANA |DINA - |OPERATIVO _
5|COMPACTADORA D-500 1 12 1831JUSA - [VOLVO '|OPERATINO
8|COMPACTADORA 1 12 1881 |USA FORD. BAJA -
CTIGAMION - ) - 1089 |ESPANA, |TORFERS |BAJA

U



CUADRO N° 6 CAPACIDAD INS'IALADA PARA EL RECO}O DE RESIDUOS
SOLIDOS ENLA C].UDAD DE PUNO '

5 .
1

: PO TCTRRdii: W T

: Capacldad ©|Nomero de JcoberlurajEstado

Unldad Vahleuhr camldad MS | TM | valess {T™M/dla| .

Compaladora D-500 1 1 7 ] esgHt 2 13.16.@‘ R
Camlén Volquete D-500) - -1 - | & |23 2 4753 R
CAMION Volquete | 1 I 5 | 2354 2 41 5] R
uompahdara D&00 |- 1| 12 1128500 13 11 28 - M

TOTAL i 4 29 22.56 i 3384.

R—Regular,M“Malo R _ e , R
En relamén ala oapﬂcidad opemtlva del servicio de lsmpleza pﬁbl:cn, anahzando el

‘cuadro N° 03, 1a dmsnbu contaba con 07 unidades vehiculares para ¢l gervicio, 03
© QAarros compactadorea, 03 volquetes.y un camién En la actualidad se. encuentran en
funcionamiento 4 umdades, 02 compantadoras y 02 volquetes en estado operativo de
regular para abgjo, cou un promedio de sntignedad mayor a lod 15 affos. De lag tres

unidades moperalwas la compactadora Ford de 12 M3 d¢ capacidad puede recuperame
' medlsnte fa aﬁqulalolan da un moter y unr-orja de cnmblo nueva.

5/

" Las mtas de recoleccl{m do vehicu!os mcolectores no son permanenles reallzan cada

una un promedio de 2 viajes diariamente. De acuerdo a la capavidad de cargd de las '. |
unidades, con una densidad de basura suelta de 0.47 TM/M3 ( Estudio- del Banco

 Mundial ) y considerando una relacién de compactacién de 2 1 de los compactados, en.

la c:ude.d da Puna 28 mcogen 33 MTMldla( cuadfn N"ﬁ )

Por otra. paite, en al aﬁo da 1998 para cubnr el déﬁcnt en 9! l'BCOJO da la basuta, go

tomo la decisidn de alquilar dos camiones volquete de 14 y 15 M3 de cipacidad, a 30
~ soles lahora de alqmler Los costos de alqmler de estas umdades en 1998 sumaron S/
- 91, 0?4 0 B |

__.171 .
' I.

- Las razones expuastas on este punto, demuastran amp!tamente la nacas!dad de amp[lar ,

{a coberturay cap&CldP.d instalada del semclo de limpieza pfiblica, entendiendo que en

¢l corto plazo no existe ninguna propuesta por parte de la empresa privada de solicitar - -~

~ en concesién o bajo cualquier otra forma la administracién y gestién del recojo’y

tratamisnto de los desechos ab6lidog en la ciudad de Puno. Constde:mnos que es -

reaponaabilidad del Municipio Provincial de Puno temar laa previgiones del cagay

plantearse mejorar la eficiencia del servidio, frente a una ciudad en crecimiento .
vertiginogo, con un sumento del turlsmo Nacional y Extrenjero y superar lna fuertes -

limitaciones de la cobertura y,—l_a_ cépacidad instalada de la limpieza ptblica

Ve DESCRIPCIONDFLPROYECTO o

'Rl propésxto del pmyecto esta onentado 3 amphar la coberlura y la capacidad _‘ ;

instalada dol servicio ‘de limpieza plblics, solicitando la adquisicién y reflotamisnto

de vehfculos compactadores de basura para ta Divisién de lepleza Pﬁbllca. Para !o"._ h



c%}

cual ge requiere complementar con los costos de mantenimiento y servicio de dichas
unidades ¢ompactadoras.

A
Vi OBJETIVOS DEL PROYECTO

OBJETIVO GENERAL

Amplmr la cobertura de atencmn del aamcm o de lsmpxeza ptiblica en Ia ciudad
_ ,’de Funo, ele\rando la calidad y gamén de sorvicio y obteriiendo un nival
o tecnoléglco ecuado para el reco;o y dispcsicmn final de os desechos sél:dos

"OBJETIVO ESPEcmcos

"Incrementar las umdades opemhvas de hmpieza pﬁbllca m edinnte la compra de
vah(culos Y rvpotenclmlento de los veh(culos moperatwos. '
. Superar el déﬁc:t de la atencién’ Hel servicio de hmpleza pﬁb]lca en la cludad
- de Punob aﬂmlxando la cobertura de rutas y el acceso azonas dificiles.

¢ Para el requenm:ento de la mversnén se t:ene daferentea aJtemg_lwas para la
elec¢16n de las compastadoras o |

' 1-'-1 REFLOTAMENTO DE UNIDADES

Sa propone reﬂotar y poner operahvas ala compac!adora Ford de 12 M3 de capac:dad
que requiere una caja de cambio y un motor nuevo, asf como complementar la puesta
en operatmdad del vehlculo ¢onun chasis que no o8 ds urgenm,

- ALTERNATIVA A AIBQUISICION DE UN MOTOR Y CAJA DB CAMBIOS
. Fuente Proforma V(?LVO Antomotnz Andma. S. A e

. Dok NN Cantldad PreclosS N
©[Meter Nuevo TDT[G Armado - 11-26,038.82] "
Caja de Cambos ZF S6 65 - 1] 18,465.25
_ SUBTOTN. o _ 42504 .17
110% Dscte.compra al conlado 38253.75

e g4e = ). ponars

AL'I'ERNA’I’IVA B* Adquisiemn de Cabmay Chgg_is Con Mator Completo
o - DETALLE MODELO MARCA PO’I‘ENC[A PRECIOS §
-} _CHASIS CABINA | FL614 o 180HP | $ 73,160.00 ¢
1.0 - TOTAL R I " 18 73,160.00

Fﬁeﬁt‘? . voLVO Autdnipir_iz Andina SA incluyé IGV- Precio Contado.
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2.-ADQUISICION DE UNIDADES NUEVAS:

Una alternativa lmportmlte es [a adquisicién de vehlculoa recolectores nuevos tienen

la ventaja de wna nayor vida util y menores costos de mantenmne*ﬂto, sm embargo
exlste la hmntamdn pnsupuestal para el pr%sente afio. . .

| b Ll ,‘"'é,'qi’z'

Delake. 5 —[CAPACIDAD[Preciont | X2 < 3 o _
CAMION NISSAN G NDOR BT [4TM0.00| /4 4 e G . o
CARGALATERAL . , . R e, W T T 340
CAMION NISSAN CONDOR 7TNS [8M8 [ §6,380.00 LGl ¢52.-60
COMPACTADORACATERAD : | | 3 AR
CAMION NISSAN CONDOR 8TNG 12!\11_3 o _uggg 00|
COMPACTADORA,LATERAD , _

CAMION INTERNACIONAL ™ 1m 3 eeasooo
- |COMPACTADORA CAMENA, |

Fuente : ProformaEmpmaa LIAZASA; meormaEmprcaa CAMENA ccm mv |
3 ADQUISICION DE UNIDADES DE SEGUNDO USO |

: i -
ALTERNA'I'IVA A IM]’ORTADOS DE EUROPA -

DETALE T~ IS - "CAﬁAci_r)ADCOSTouNrr

; |- - INOINCLUYE IaV
GAVION vowomo % cowmmnomuona.q - L[2BB | .,  s0ire66|
- [CAMION VOLVO ARO 90 COMPACTADORA -~ * {1283 | ~ - 39.890.00

FU}?NI‘E Proforma,Enwromental Engenenng SAC

‘ ALTERNATIVA B FE.'I'IC.OS ILO

DEFALLE . {CAPACIDAD] _COSTO UNT.

- o | NG INGLUYE IGV /. 76O
cmonmrrsumsﬂlcmma cowAcT.&oORAARo@e TIMe | 1,000 |33
| CAMION NISSAN ATLAS COMPACTADORAARO®1. | 2My | 120000 |
' cm:o' NH I'N'_O'ITS—UZU":'F__USO_C0'hP'"AC""T"ADO'__RA'_AN'_O(GM A ] 14000 4 g9

FUENTE Gran Honzonte Importac:én de Vehiculos, Sakura Importac:ones S A 7 _‘ ‘
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YHI.- COSTOS ?PERATIVOS

Los costos operativos mensuales de personal y mantenimiento por unidad vehfcular
varian, segln sea una unidad nueva o de segundo uso, o la capacidad de carga. Una
unidad de segundo.uso tiene un costo operativo de 5/, 1.690.00 mensuales, Por su parte

4
4

- una unidad nueva log costos operativos alcanzan S/. 1360.00. si la unidad ea de
- 12M3de capacidad hay que sfiadir log costos de dos ayudantes ea decir' S/. 800,00, 8i

la compactadora ek menor cepaoldad , hay que sumer un ayudante mas | e decir 8/,

- 400.00. o o
. CUADRO N°7 ; COSTOS OPERATIVOS FOR COMPACTADORA

[ .
[ " DETALLE [UNIDE MED.] MENSUAL | UNIDAD |
1 | unioap | Nueva |

s e - | ENUSO  IMENSUA
.t Costosdirectes ... - | - 8L | 87

[ Téhoterpara 1 450 | 450
- Conpactadora - | - -~ |~ | :
1 Prdmer vehiculo I : o
- Ayydante | 1. | 400 | 400
_CQmL;au‘sﬂb_l_es i Gls | 450 | 450
o Lﬁbﬂcante,é '_ : _éls' ]l 100 | 49

~ repuesto ~ Varios 80
Mantepimlento | serviclos 160 20

up oilros_';. ~ varlos -

" TOTAL SI. | 169000 | 1360 |
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IX SEIECCION DE ALTERNATIVA

CUADRO N"S ALTERNATIVA PARA SELF CCI(')N DE COMPAC‘TADORAS

UNIDAD ™ ,N?"D'TzcosTo_ SAPACTIRD —[COR0—JG0sTo DEATORAG— TOT HVA|

VEHICULAR = .- |UNID. | - |PERSONALIMANTEN). |PERSONAL 4
Reficlamiente 3 ¢ EEEN B ) B B 4) e
de compactador || 1 38 253 ?5 12M3 [11.8T™M]  4T714.20) - - 2,400] - 6,857.14| © 2400

. |[FORD: - | L} R I 2 L U |CE=25%115 1
COMPACTADOR || - 1] 47.340.0014M3 .~ [3.76TM| - 3571431  1467.14] - 4571.43| - 2400
CARGALATER. ! 2 - . ' o - |CE=457.14 | -
CAMIONVOLVO | | . - 3 : o : o :
COM’ TADOR | 1] 42,070.20[12.50[11.75Ty  4,714.28] 2,400 . 8,857.14| 2400

ANG 8075, & i : - - CE=25714 |

CAMION SUB R R T N e
CANTER 80hp-441 ! 2| 14,‘09.@_& )" 13 T6TM] - T142.86]  4,800.00] 11428.58] - 4800
COM?ACTADOR Pep o ETETR L  |CEwS14.28 | :
CAMION - = e =k o I R .

' HINOSJFUSO@ b.2] o 28,000)8M3/ “[T.52TM|  7142.88) - 4,800.00| < 11,428.58 4800
CONPAGTADOR ] = S N . - |CE514.28 "

v . | H R AR
1) CoctoIncluyeIGVl I

2) Coiodcpu‘vunjchogrmgieledmfsyBlyuduﬁa cn‘rodueolcﬁofq'yZIyudwi&.
3) Ahdroperstnal - .
CmgrmdeG:t&-OOxleSl 24000-3685714 e

Cmdﬂmhrhio =20000=8 571420

4) Hoens/ Macquingy | Shoras/dtnx 30 dins x (0 imessa k. lOumdsd;ﬂ -
: CE= CodoEfed&vu=Co¢opmm+C Mantemm aha'rompemma! ol h
T.C=8/ 3.50 S : E
Prgmppeato=ldmm o
. O

En el cuadro N° 8 ;Je presentan laa siternatives de inversién pera la adquigicién de .
vehfeulos compactados, se han sfiadido las varisbles de capecidad de carga, costos dec ™. . 7.5
perconal y costos dé mantenimiento (en délares ) , por ofra parte se confrontan’ ld@ *v-;j ,
costos incurridos { personal y mantenimiento con {os costos ahorrados en contratadifh =+ - =
de parsonal, al penergs en operatlvidad uno o dos vehiculos compactados, resultando ok 1, = ‘-"' _
costo efectivo { CE ). Un factor adicional pa:ra la decistén de una de lgs altcmanm _A._h,ﬂ,,g,,

- 90n lag hore/maquings trabrjadas, .

Tomando la informagitn prese-ntnda en al cuadfo N, 8, el proyecto proponr:: en pr{mef

" luger el roflotamlentg del compactador FORD con fa qua ge incrementsria fa capacidad
instalada del aervlclq de limpieza en 11.28TM, por viaje y ¢l coto operativo eféctivo ..
serfada 8 237,15, En gegundo luges, ol proyecto propens la adqulsicldn de 04 unidades -
de 2 y 4 M3 de capacidad, sumados smplien la capacidad instalada del servicio de -
limplaza pnh!lca on 11.28TM por viaje. El costo efective es de $ 1028.56 auperr!or I
“otra alternativa, pero tiene la ventaja de sumar 9,600 horas/ maquina de servicio y la "=
floxibitidad de ingreaar a las estrechaa callea céntricaz de o cludad y de cubrlr faa
zonas montafiosas de la cindad, pnncipalmente los bamoa Urbanos margmales-'.:
peﬁférmoa N EEARTE S o e s
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La inversién totel par la ampliacién y reflotamiento de estag unidades alcanza: .

. :80 63375,y los coatos efectivos operatwos por los 10 moses restantes del afio suindn
1.335.71. | SRR .

X FINANCIAMENTO
El ﬁnmc:armento se cphrird con ingresos propios presupuestados para este periodo de
acuerdo a la desagreghcién del presupuesto, que suma S/ 400,000.00 que.al tipo de

_ ___c'ambm de 5/ 3.50 por dolar e5 de $ 114,285.71 si restamos 1 in’ mversn(n requenda que
g ascten?ie a$ 80, 653 75 representa un’ ahorro $ 33,631.96. .

' XI CONCLUSIOE
1. El proyecto i propone reﬂotar un csmién compactador. marca FORD de -

11.28TM de oapamdad de carga por viaje, lo que significa que si ‘vonsideramos.
2 vigjes como mlnuno la cobertura def servicio de hmp1eza se ampliara a
C 22 S6TM de'i reco_]o de desechos aéhdos por dia.- '

2. _El proyecto adqulnrﬁ 04 camiones compastados de sagundo uso, en stock do -
- CETICOS ILO, que por su tamaffo cubrird mayores rutas de recojo de desechos
~ g6lidos, tanto ‘en calleg éntrechas de la ‘cindad , como ¢n bamoa periféricos
"que se encuchtran”en fas zonas escarpades de- Puso. El servicio de limpieza
ampliara su cnpamdnd instalada a 11.28TM, por viaje, pretendiendo realizar 3
viq.]ea por dm, Ia cobertura dlarln de llmpleza pﬂbilcn @ amplima:ﬂ BATM.

“3% - Conla puesta en ﬁmc:onam:ento do laz- umdades compactadoras s0 cubrird ol
- - .déficit do redojo de desechos g6lidos, sin tener que alquilar volquetes que ol
- afio 1998 Representaronun egreso de 3/ 91 ,000.00.

- 4 La mversmn del proyecto e de $80,653.75 que respecto 9] presupuesto de
S mvemén mpresentan un ahorro da $33 631 96, :
o Xepe tenowe Moter feaja 45/38 253 .7/ -

Compacts ZHM3 - S0 !

x men‘sod\ (l«MS o 2 09,60

)ﬂI,aRECQMENDACIONES ) 53; P05 3_,7Jﬁ'

Recom endamos fa ﬂnnnonamén mmedlam del proyecto para mnphar ol nﬁmem SR Sy B

- de veh[culos conpactadores, puesto que existe una necesidad de recojo de basurs de -~ «*a{
. 49.3% -de déficit de. esta forma presentamos una altemativa de solucion del problema | J
"y todos los efectos que esta causa como es contaminacién ambiental y de salud

madiante enfermedados que afectan In poblacion en s conjunte, la proliferacion de

.. monticutos de hasura 'de desperdiclos en loa mercadoa y ente el crecimiento de la
' pob!aclﬁn Ia uecesldad de contm‘ con dicho sewleia ea de vital imponmwia

Ccmplemenlanamenta a la puesta de opar'amén de la ﬂola do vehiculos

. compavtadorss, ¢l proyecto recomlenda una campaﬂa por medios de comumcacnén

C para cn!aborar con el slstema de eampaneo para el reco_;o de desechos sélidos. " ¢ ‘i‘m Yariar ’*‘“
g . . . E . - : “ ‘_;_:_W

ratud

e m - -t P



* L. DATACONCERNEDTO THE FINALDISPOSAL

e _2 1 PROPSAL OF TECHNICAL STANDARD FOR LOCATION s

DESIGN CONSTRUCTION OPERATIONAND | ) -_-‘ff?

MONITORING OF AUTOMATED SANITARY LANDFILL L



OPS/CEPIS/95.23(MRS)
Original: Spanish

PROPOSAL OF TECHNICAL STANDARD FOR
'LOCATION, DESIGN, CONSTRUCTION,
OPERATION AND MONITORING OF
AUTOMATED SANTTARY LANDFILL

Engineer Gladys Monge Talavera
Engmeer Milton Miranda Zuzunaga
' Engineer Walter Red walls
Consultants OPSIOMS

Center for Pan-Amencan of Samta.ry Engineering and Sciences of the Environment
" Representative Office of the OPS/OMS in Peru -
~ Program of Health and Atmosphere
Pan-American Organization of the Health
Amencan Sanitary office - Regional Office of the
World Health Orgamzaiion

 Lima

1995



PAN AMERICAN CENTER FOR SANITARY ENGINEERING
AND ACADEMY OF ENVIRONMENT
REPRESENTAVE OFFICE OF THE OPS/OMS IN PERU

 PROPOSAL OF TECHNICAL STANDARD FOR THE LOCATION,
DESIGN, CONSTRUCTION, OPERATION AND MONITORING OF
AUTOMATED SANITARY LANDFILL

Authors:

" Engineer Walter Red Walls
Engineer Gladys Monge Talavera
~ Engineer Nlilton Miranda Zuzunaga

Lima

April 1995



&

O

INDEX

_— \ : . ‘ Page
CHAPTERI General Dlsposmon.....................,......................'. ............................... I
Objective and Scope of Standard ............................... v e 1
Legal Mark ........ e be b et e ne e e de bt e eerate et e ee e e e enered saeaeetanaeeas i
Competent Entities.........cuuse. erssres st e PP 1
CHAP’I‘ER I Deﬁmt:ons......................................- ................................................... 2
AT i e s TR S SOV e erteveeenserneas e erreeenren. 2
Underground Water ................. et reererenerens e errerreestereereaans e 2
F 111 1 S O g O OO OO U SRS 2
Garbage..........covvimmriniirsi beressrsaneainnes ST OO 2
BIOZAS.....oeomirimieecannirreetenteecenenneeens DTS A ST 2
‘ DlsposaJPlaceofWaste .................... s e TR
. Cell ......... [, eeeeveerraeaenaenarans TR AR 2

LR OF USG...iviliiniec i hrnssias et bt b as i s sesb s e bbb 4



CHAPTER IIIl - RESTRICT IONS FOR THE LOCATION ................................ e d

ATTPOTE SAFELY .ovuierces it e e 5
Integrity of the natural resources and cultural goods......c.coivercrnivviciiiiniiiannn 5
- Areas with geological, unstable or inundables ﬂaws.......'. ..... et es 5
SeiSmiC Areas......ivverererecrsmsnsarirenseres A IR AARROA : S
Existing INfrastructure ..........icvveenicnsieeie e i i s e b se e esenin 5
Urban plan and pro;ects of reglonal or national development.........i.;.‘..-.;..' ..... vevensd
CHAP’I‘ERIV APPROACHES OFSELEC“’I‘ION..._.-........-....i.'..-..4....'..‘..“...'...' ...... RPN
Readiness and property of the land ' - AR
 ACCESSIDIItY L1 i s P A T
Topographical, Geolog1c andHydro geologlc Condmon......- ...... prireinneens
 Life 0f USBucvii it sesiasesessenesne RUPRTRRRAIPRIINN : I
- Covering Material.......o.ciiviiinioniiiniissi st 0
~ Climatology........ O O POOUY S PPROU OO YPIFIOPTION . B
Flora and fauna ......... eerrerrenenaseianes et ST e TR A
CH.APTERV PROJECT...;...-. ....................... Crvererasanes PP RPN POV TS NR -
* Prerequisites ......ococuvuninen. FEE SOOI SOV OPPO DT RRAITE SR
- Responsibility of the project .......ciiuivniiies SRS ‘..;.'.'.'..:.."..'.;;".’.;4._.,..'.‘._;. 8
" Presentation of the project and approval of apphcatuon SECTOTSIOP RO .
~ Approval of the Projéct.....c.wiiinsmionisimissanimnissiinns ‘8
- Content of the project............. ereeeneeas U EAUIPN CTC SOOI Ot P ST 0 S
' DescnptweMemorandum....'..............._".."........'...'...‘.........'.' ..... JUPRAETPPRRIN * |
Demg’ns and technical spemﬁcahons............a.-..-..‘.;..-'..;....;..-....;.-..‘. O
Access Road.......o o, FRPTPRTUR I RN AT,
. D:stnbut:onoftheLand ﬁllmg Area.......-....’.-.- ...... TR
- Peripheral Fence .......... TR SO oo ieseesren s
* Identification POSEEr.....cieiuiiivisieuriveiseesiveeneerieessssissmsinsssnsrass, 10
Auxnhary f‘amimes...;'..'...._...;.'..‘.‘.'..L.'...‘;........;..;-.‘;.-.'.:f.-.".-....'.‘..._..',',..'.'.i.'.
BanKS ...t st besnseses s erveenat,
' Impermeablhzaclon of the base of the landfillmg .........
C Cells i R SO erteseeia e e ons
Drainage of Superﬁcnal \}Vaters..= ..... v
© Drainage Of BASES.........co. e iesierriieeeereeiressessseneeensarassssai st il
Drainage of Leachate.............iuiiciiinnns viivinnsiiienisn
Treatment of Gases and Leachate ............. bereeer i aas e ee
COVEING....covoveicecivieiirisives s se e e e sbbersrebssirpanaesinas s naenees 2
. \ - Future Use i s 13000
Equipment ..........coccievennne. e OO RERERRARAHIINS & BT
Execution Chronogram ........c.ivecrecisiseniiensiessecsarsionsesersens FURIDRROIS £ B
- Costs and budgets............... vt resaraeaes e st eneneerrereeninenne 13

-Annexes......................-. .................... SO OO TOUOTO OO OOV PO I 3



@2

CHAPTER VI * QUAL}FICATION AND OPERATION...; ...... e 16

Quahﬁcatlon ....... v ienserens 16
OPEIALON ..o s s s s s 16
. Control and registration of the carry- m of waste................. eesennce s . 16
DiSChAIges...vicviisiinisi i s 16
Spread and compactacmn.........._ .............................................................. 16
COVETING ..ccvviiererccerre e e FE OO OOP VOO 16
Drainage of superficlal waters, gases and leached............coo.cccovvenerercnnne. 17
~ Control of the contamination of underground waters ..........c..ccccvereeeerenas 17
Control of burning of Wastes..........cocvvninininiiniecetrsebonsssssesssnns 17
- Control of vectors and rodents.............. ettt bt s et ne s 17
Conirol of the SEZregation.......ccvuiveeiiin e iir e e seesie s s eresaas 17
Measures of security and contingency plan...........cccoccieveineerereeececnnnse 18
Corrective WOrK.......ccovireiicnnniis s s senns 18
CHAPTERV]I CLOSINGANDPOST CLOSING .......................... rereseeeeneneaneaens 19
Closing......ccvevus RN eSSBS RE ekt e e be et s e 19
Final cCOVering ........cuvevreiiviinnineenienisnenes T SO S ... 19
- Future Use 0f the ATea..........ccovcvinmrriinieriesinnineene s csssesiasssses 19
* Post closing........... SRS e e e e s e 19
Maintenance of the final covering...........c.ccccenennes s reenseinseeniens 19
- Control of the contamination of the underground water ..., 20
‘Maintenance and operation of the drainage systems............ vt vorvaren 20
- Con'ecuve e SV T A 20
CHAPTER V- FINALDISPOSITIONS . | ereereere e e rereeepeeas .21
Sanitary closing and existent botaderos............cowvceurmrreeenn: ererenres R ) |
" The proprietor’s responsibility of the sanitary landﬂllmg ..................................... 21
Disposition of patogenos Waste...........umwviveerssssscssisinninn et e 21
INOE fOTESEEI CASES ....vvvvivereecreurrseneremseissssssisssnsesstosssensnsssassssssesassanossnsssssssassonsees 21
INDEX OF B[LIOGRAPHIES erteutesieaea e e R eh et A R arA e b et S aeaearea s e A ae R e e e A et e pnaarrees 22
ANN’EXES

ANNEX I- Ivﬁmmum remarks for the study of selectlon of the location
ANNEX 2- Model of letter of presentation for the pro_;ect of automated samtary landﬁllmg

ANNEX 3 - Banks Recommended

e



ANNEX 4 -. Minimum Thickness of the clay layer recornmended for the impermeabilization
of the base of the samtary landﬁ!hng

ANNEX 5- The minimum evaluation of enwronmental lmpact

' ANNEX 6 - Mlmmum Fmal Covermg C(mdmons recommended for the automated sanitary
Landﬁllmg _ _

-iy-_'



PROJECT OF TECHNICAL STANDARD FOR LOCATION, DESIGN,
CONSTRUCTION, OPERATION AND MONITORING
OF AUTOMATED SANITARY LANDFILL

|
CHAPTER I- GENERAL DISPOSITIONS
Objective and Scope of Standard . o
An'u:lﬂ The present techmcal standard has for objectwe of the ﬁnal dlsposmon of the urban

dangerous solid residuals and they establish the requirements for the locatlon, desngn constmcllon, _
'operanon and momtonng of automated sanitary landﬁll

Atticle2  The standard of publrc order for socnal mterest of natlonal reach wluch people

* companies and institutions obliged to comply with and execute irrespéctive to not related of drrect
way or mdrrect with the process of final dlsposmon of the dangerous solrd wastes. -

o 'LegalMark

| _ Ar:lir.le.}i ’I'he legal mark of the present standard constltutcd by the followmg guldance

7 -Code of‘ the envrronrnent and of the natural resources (Legrslatron Decree 613 of
07/09/90) - |
-Code for samtanon( Decree Law No. 1‘7505 of the 18/03/‘79) o 3
* Regulation of urban toilet (Decree Supreme NON 033-81-INC of the 03/12/81
~ and Supreme Decree (No, 037-83-INC of the 22/09/83) L
~ “Regulation for the disposition of garbage by means of the method- of samtary
. land-filling (Decree Supreme No 6-STN of the 09/01/64) _
T Law for Orgamzatlon of Mummpahtres (Law No 23853 of the 08!06/84)

_ Competent entrtws

Article 4 The Mrmstry of Health and the Mumerpalmes assure that the final dlsposmon of -

" the solid wastes ends under appropnate conditions for the protectron of the envrronment the
) health and the welf‘are of the people is taken : - _ S



CHAPTER 11 - DEFINITIONS

Aﬁiﬂgj : For the effectiveness of the present standard, the following definitions are
considered; | | : o
Aci:nhis: Process that is developed in presence of air or of free oxygenates i

_ Undgr_gmmm_ﬂam Emstence of. Waters under the surface of the land

Ann_Aemhm Process that is developed wrthout presence of air or free oxygenates
" Garbage Itis deﬁned what is denommated in these standard for sohd wastes.

B_iggas_, M:xes of gases taken place by the decomposrtron of anti- aerobrc of the orgamc '
resrduals compound marnly for methane and dioxide of coal : o :

ﬂaﬂe_msnnsalﬁm: Where the wastes throw itto open slcy in mdrscnmmate form and not L
carried out but any prosecutlon later .

C.e.l.l Combined of ce]ls in samtary landﬁll
- Cellar Umt fonned by solrd wastes compacted and cutlenes totally wrth sorls another- o
" inert material, - e e e e e ey

Cavering . : -Soil Layer or. another inert matenal that it is placed to cover. the exposed surface -
of the wastes in a samtary landﬁll : TRTRT R :

C.anas:ﬂ.o.n. ' Reductron of the volume of the wastes wrth increase of thelr densrty for
means manuals or automated in the reco]lectaon umts or m samtary landﬁll

| Contammanon_ Wrtnesses in the envrromnent by any physrcal agent chemrcal or brologreal
eombmatxon of them that are noxious for the man, the ammal life or vegetable :

 Density. Relatron among the weight of the garbage and the volume that it oeeuples

msga_r_d _— Fmal synonymous wastes,_

Fmal_DmpﬂsalDeposrtor Actron the remduals in form deﬁmtwe Itconshtutes th‘e ﬁnal actmty P
of the system of pubhc cleamng ' P S

Runofl | Water that on the terrestrial surface it reflects
Administration Final synonymous handlmg o
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Lgaghate ' Water that percola to inclination of the solid wastés, drssolved materral draggmg
and suspended. - It takes place for the water proveluenee of pluvial preelpltatlons runoft the
humidity of the garbage and the decomposrtron of the organic matter.

* Combined activities that have for objecttve to achieve the urban
cleans and the destination appropriate but of the residuals according to characteristic their, with -
the purpose of 1to prevent damages or risks to the human health or the means ambles you. Tt

-~ includes the gathering, storage, transfer, transport, analysis, treatment, final dlsposrtron orany
* other necessary activity.

Benneahxht}:. brgger or smaller easiness of mﬁ!tratron of to I liquidate to inclination of to means
porous It is expressed in longrtude / time umts (e.g. meter / second).

| P_mmumn_omheﬂaste:. Actrvmes dedicated to achieve the appropnate final dlsposal of the

wastes. | It understands the one spread, the compactlon and the covering of the same ones.

B_umlng_m_qpen_slgz. Uncontrolled and meomplete Combustron from the solid wastes to -

the
bleakness that produces contamrnatron of the arr for emissions of gases and parncles

Recxelmg. Process by means of which the segregated materials of the wastes are remstated as

. the recycled product.
s S_anmLandﬁu. Place where you ‘makes the final drsposmon of the residuals accustomed to

on the floor, using engmeermg technical for their appropriate confinamiento, which understand the

~ one spread, the compaction, the covering with soil or another materials at least daily and the
- contro! of the gases and leachate, with the purpose to avoid the contamination of the emnronment
‘and to protect the sold of the populatron o : '

AnIQmatcd_SannarxLandﬁlL o Samtary land which operation is carried out using

- _ automauon for reeommendable populatron more than 30 000 inhabitants.

: Sal'ﬁly_LanﬂﬂlL ; . Samtary landﬁll dedlcated to the adapted ﬁnal drsposrcron of those
' mdustnal and dangerous wastes.

Wastes, Generated from combmed materra!es of a.ny process or waste operacron as

useless matenal

- P_athngems_\!asm Wastes that contam mlcroorgarusms or toxms able to take place
- _r!lnesses '

E llanger_onsﬂastes Wastes that for therr corrosive charactenstlcs explosrve toxrclty,

inflammability or pathogemc ‘capable to cause damages to the health human or to the environment

- and for deereases Treated by special handlmg



-4-
Solid Wastes. Combmed heterogeno of the solid waste and semi solid commg of urban activities
 (domestic, commerc:al industrial waste, of callles sweeping, of hospital establlshmcnts of
markets and other) , .

Sggccgam_n, Actmty that consmts in separatmg recyclable matenals or reusable of wastes

Xe.cl.m:s, Beings capablc of transmnssnon of lilnesses (fhes rodent mosqunto and others
animals). : - ‘ - -

Life, Péﬁod of 6per‘ation of_‘ the s&nitary landfill.
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CHAPTERIII - RESTRICT 1ONS FOR LOCATION

‘The Mechanical Sanitary Land-filling should not be located in places that dont complete those
condition suitable to be used continuously: '

| Security for Airport

| Amcleﬁ The mechamcal samtary land-filling should not be located at a dlstance less than
- 3000m from atrport or landmg way. - o _

| Integnty of the Natural Resou:rces and Cultu:al Goods

: A[m;lg_? The locatton should not be chosen where damages is caused to the water resources

(water superﬂctal and underground, sources of thermal or medicinal waters), to the flora, to the
fauna, to agncultural areas neither othér elements of the natural landscape. Neither to choose arcas
is owed where cultural goods be affected (historic monuments, archeologrcal ruins, etc.).

- Areas mth geologlcal flaws, unstable or mundated
' Amr.le_& Areas shoutd not be chosen that present geologlcal flaws unstable places beds of -

o gulches areas w1th landsltde possﬂnltty nelther prone to ﬂoods in penods of rotatton of 50 years
or less o S _

T Setsmtc areas o

o A::m:l&& I seismic areas, the samtary land filling should not be located in prone places -

head to suffer crack, detachments, dtsplaccments or other movements of masses that put in risk the

) people s security or the operatlon of‘ the landﬁli

: Enstmg Infrastructure , _-

Ax:tmln.lﬂ Locatton should not be selected msnde the areas of mﬂuence of mfrastructure wcrks

such like reservons dam refineries, hydroelectnc and others

" ‘ Urban plan and prOJects of regtonal or nat:onal development

- An‘.tdc_ll The samtary land ﬁlltng should not be located in mcompatlble areas w1th the plan ot‘ '

urban development of the city. Distances from the land-filling to the housmgs but near non rots

" to be less than 500 m.~ Neither is owed to uses areas foreseen for protects of regional or nattonal
developrnent (hydro electnc atrports dam, etc) ' . :



CHAPTERIV - CRITERIA OF: SELECTION

. The selection of the place appropnate for the establ:shment of samtary land- ﬁlhng
it should be made taking into account the following criteria: _ _

Readmess and property of theland |

A::ﬁﬂg_u It should be preferred those places wrthout any 1mped1ments that they threaten the
" life of use of the sanitary landfill, _ _ _
Accesalbxhty By o o o L
Article30. The selected place should be close to the pomt that facrhtates the access of the N

~ coltection umts and transports of the wastes .

Topographic, Geological and i{y&;d-geplogice_a.l Conditions

- Also, ‘those. places that present
favorable geologic condition of the underground (stabrllty, penneablhty, thickness and elctensron)
to avoid the infiltration of leachate. Ace for the topographrc it should be preferred the places wnth ,
;mums surfaces or with control slopes. , .

' Utilization Life o Lo
Aricle 15 The utilization life of the selected place should be 10 years,

overing sasiaral
Article 16  The place selected should have enough axtraction. - It bre L
material arena-loamy of low penngamlux If the one material was scarce in the sélécted area, to -

guarantee will be owed useful of the land ﬁllmg to hoxst theu' acqulsmon dunng the llfe useful of
the land- ﬁllmg S : . _

Climatologic
Amg;lg_ll The predommant drrectlon of the wmds owes to be ﬁ'om the Area locat:on AR
urban toward the place of the filler. © When it is not possrble they should betaken” . = * " "=
such measures as the Eembra of Trees and thick Vegetatton in the perrmeter of the landﬁll
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Flora and fauna

Ar_unle_lﬁ It should be preferred those areas where the locatlon of the sanitary land- ﬁllrng

- causes the smallest damages possible to the flora and fauna For 6;to presenter the plan is owed
- 'that contams the mmgatlon measures 1o make e : _



CHAPTER V - PROJECT

Prerequisites

Article 19 The project of mechanical sanitary land-filling should be beguh when the person
natural or artificial responsible for its implementation counts with: :
a) che- abprovél, for the pfovincial m'unicipa_lity, -pre“\?ious';ééhféf.mit')} olf_‘"t-h'e-: 'ﬁiuﬁici'p‘ality
districts and of the dependence respective of the Ministry of Health, of the report that
 sustains the selection of the place whose content is indicated in the dnnex [; :

b) the certification of qompétibility of uses of ﬂ'lé floor, sent by the provincial municipality
where the land-filling is located; and '

¢) thetitlesof te_rres'irial- property.

* Responsibility and authorization of the project

Article 20 The proj'ect should be. elaboraied by civil or samtary engineer, inscribed inthe -
School of Engineers of the Peru (CIP), of preference with experience in the handling of
accustomed to residuals. Statement professional will have the responsibility of the project.

 Article21  The plans and other documents related to the project should have the sighéture and
the responsible engineer's stamp. In the cases that it is required, it should also be had the signature
and the specialist professionals’ stamp in the areas of their competition. ' S

Presentation of the project and épprov_al application

Article 22 The project should be préseﬁtéd to the provincial municipaiity'wiih copy to the
dependence respective of the Ministry of Health and the municipality distrital where the sanitary -

filler is located, by means of letter requesting its approval, model according to indicated in the
cannex2.. - - Ce S S

Approval of the project

© Artigle 23 The provincial municipality approved the prdjeét by ‘means of Mayox’s office

- resolution, provided it there is the conformity of the municipality distrital and with the resolution '
of approval of the dependence respective of the Ministry of Health in the sanitary aspects of the -

. project. :

0



Content of the project

Article 24 The project should necessarily codtein the following thiﬁg:

a) Memory descriptive

b) Designs and technical specnﬁcations
¢) Equipment

d)  Ejecuci6n chronogram

e}  Costs and budgets

f)  Annexes: _
- Inform of selection of the place '

- Geologic, Hydrological and geo-technologic Study
- Evaluation of environmental impact .

- Calculations Memorandum L

e Plans ' '

a) Descnptlon Memorandum

Amdn_Zi The Descnptlon Memorandum constltutes the general summary of the pro;ect and at
least 1t wﬂl contam the followmg aspects o . _ '

co- Conceptton and Justlﬁcatmn of t.he pl‘O]eCt descnptlon of the selected place _
- Description of tha basic elements of the pro;ect (disposal areas, operatlon form
drainage, facilities, etc.) :
- Information on the wastes (quantity, composmon den51ty, etc)

- Plan of operations (access, fence in and around, preparation of the place,
transports and final d1$p0$1t10n of the wastes, treatment systems, control of
waters, etc.) - _ .

" - Measures of secunty and eontmgenmes plan o
- CIOSmg plan and post closure measure S
. -Futureuseofthearea R

- Evaluation of envuonmental mpact

. Others : -

b) l)es:gns and techmcal speclt' catlons RN -
Aﬂmltlﬁ The desngns and the techmcal specnﬁcanons contam m1mmum as followmg
. Access road

- Distribution of the area of the landﬁl]mg '
Penpheral Fence o
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1 - Identification poster
"« Auxiliary facilitics

- Banks :

- Impermeabilization of the bases of the landfilling

- Cells o o

- Drainage of superficial waters

- Drainage of gases

- Drainage of Leachate

- Treatment of gases and leachate

- Covering’ '

- Future Use

Access Road - o

Article27 The acée_ss road to the sailiéz{ry landﬁ]hng éh_all bé brbjécted accofdiﬁg fo

the technical standard for the designs of highways of the Ministry of Transports,

surface that allows the use of the units under any climatic 'condition_.' _

* Communications, Housing and Construction. The road will be built with a rolling - B

Distribution of the Area of the Land-filling

Aticle 28 The designs of the land-filling should be considered, at least fo be area forthe -

disposition of the wastes, another areas for administration and of services, girculation ared and
green or freg areas, those distributed in harmonic way. - Of being necessary it should be. . .-

| AT S,

L

areas should be, as much as possible, surrounded by green areas.

considered also areas for {he iréatment:of the waistes and their outflow: The disposal and _tréatnigrit

Peripheral Fence

Article 29 The péripheral fence should be pro_]ected h_ﬁdei;'the_ maill-objécﬁt’ of :mpedmg the o :

- access of strange people and of animals.  The construction is made using of most preferable and
available materials in the place, with a height, minimum of 1,50ra, _Addiﬁol}'afﬂy it was placed

as much as possible, a fence and bushes that it serves as isolation,

Identification poster

[

Article 30 In the entrance of the landfilling sife; the poster shouldbe placed inl the one that is

indicated the presence of the sanitary landfilling, name of the property, the operation authorization

and the time schedule of the service.  The minimuni dimensions bf_the poster will be of 2.0 m % g

3.0 m and it shall be placed to a height 3.0 meters.

¢ N
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Auxlllary Faclhtles - -

' Aﬂiglg;ﬂ : It refers to the faclhtles requu’ed for the development of the admmlstfatwe -
activities and of services. The project considered as environment, at least minimum requirement
for the responsibility of the operation of the land-fitling, the auxiliary personnel, warehouse, -
dining room, wardrobe, hygienic services and surveillance. It should be also considered as
facilities for the maintenance teams, supply of fuels and lubricant, weighing of vehicles, etc.
Preferably you will build with material available in the area whose duration is companble with the
life of use for the land ﬁilmg ' _

Banks st obg

A::tmle_;iz ‘The Banks of sectlon and landﬁ]mg should be pro;ected in such way ‘that
makes sure their stability, taking into account the heights, the floor types and any
other factor that it aﬁ'ects them ’I‘he adw.sable banks is pomted out in the annex 3

| Impermeabmzauon of the Base of the land ﬁ]]mg

- Am;:lg;_;gi If natural geologle bamer that impedes the contammatson of the underground
‘waters for eﬁ‘ect of those leached, doesn't exist, it should be projected an impermeabilization
 system with clay layers or ‘other materials (geo-membranas and geo-textiles) of appropriate
 characteristic for this end, taking into account the nawrai conditions of the place at the iocatlon of
the samtary landﬁllmg(ﬂoors chmate etc) - : : o

o The perxneablllty of the material to use won't be larger than k=10cn/s and the minimum total

 thickness of the clay layers will be in function of the depth of the napa phrcatlc and of the pluv:al l
' preclpltatlon of the place accordlng to those mdxcated in the Annex 4. . _

] Cel!s

Am;:lr,_}gi The cells should be desngned wnth maximum he:ght of 2 SOm and the dlmensmns of

o the area that 1t you clasp will be in function of the daily volume of residuals to he/she prepares, of
- the foreseen advance and of the covering frequency _Of preference each cell won't exceed of

~ 300m’ of compacted wastes and it wdl be bulit in laycrs made mth a thlckness not more than
0.60m. : L _

: _Dramage of Underground Waters

Arhcle_ﬂﬁ To mtercept ram waters ghdmg mto the samtary landﬁllmg, dewatron :

~ by projected channels temporary and permanent should be considered according to
~ the precxpltahon condltmns such as tnbutary area, type of ﬂoors, vegetahon, topo-
- graphy, etc. The permanent channels will serve as main draining constituting a

" protection of pertmeter landﬁ]]mg The temporary channels will be good as internal

- _drammg to prevent the rain waters fa]lmg m51de the landﬁlhng then entermg to the
: 'cells ' R . _
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Preferrably, the channels is des:gned of trapezoid section, with minimum dzmensmns of 0. 3Qm in
the base and 0.50m of depth and a maximum slope of 4%: In floors easnly erosible or where it is
unavoidable to build the channels with more slopes to 4%, these they will be had, The minimum
distance of the permanent channel concerning limit of the disposition area will be of 3m. To
facilitate the glide of the rain waters, the exposed surfaces of the cells should have a minimum
slopeof2% L | : _ S : , .

Dramage ofgases S ' R A I
Article 36  ‘To control the mlgranon of the blogas generated into samtary ]andﬁllmg, to system
of vertical evacuation should be designed, in the connected possible to the .ramage system of
leachate located in the bases of the landﬁllmg

Preferably, the chunneys or ventllatlons vn]l be of squa:e sectlon, of 0.30m x 0. 30m
like minimum, of variable height in function of the height of the landfilling and. -
distributed in halfway form each 30m at maximum. The materials to use will be stlcks
mesh metallic type henhouse and stones with a maximum size of 0.15m. It should be
also used pipes perforated of diameter 0.16m at minimum, manufactured with *
material resistant to the physmal-ohemlcal actions of the wastes. The cb.mmeys or
ventilation should conclude in a burner for the combustion of the biogas. The -
combustion accessory will be located to a minimurm height of 1.50m above the ﬁnal
level of the landﬁ]hng In Optlonal form they should be developed to prOJects of use of
the blogas IR

' DmmageofLeachate , Lo R R T i TR T T
- Article 37 For the recept:lon and evacuatlon of Ieachate, d:ammg 1s prolected $0
- much installed in the bases of the landﬁlhng (in form of fish thorn, taking advantage
~ of the system of natural drainage or other forms), to the foot of the banks of each
platform. yThe draining  made by gutters of stones, perforated pipes or of another
type, with a minimuin longitudinal slope of 2% and compattble dlmenswns with the'
prosp ectwe ﬂows of leachate -

Treatment ofGases and Leachate =~ 0 oo w
Article 38  According to the caractensncas of leachate generated in the samtary
landfilling, treatment system is projected to reduce to permissible limit of
~ contaminants, such as re-circulation, percolated filters, stabmzatlon lagoons, '
anaeroblos reactors of upward ﬂow. or others : . '

Covermg S '

Article 39~ The: samtary iandﬁll should con51der for each cell to be covered

“minimum of 0, 15 m of consistent thickness in an soil layer (preferably areno-loamy ) ,

- or another inert material of appropriate characteristics. The ﬁ.nal cOVermg at mlmum
thlckness for 0 60 m of compacted matenals should be consndered - : .
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Future Use

Article 40  The landfill shouId consider the uses of the area of the samtary landﬂll to extend
their life of use to be ones compatible with their environment.

¢) Equipment

Article4l It should be specified the team and the necessary heavy machinery for the
qualification, operation and at the closure of the sanitary filler, compatlble with the quantity of wastes
to be prepared : . _

d) Execution Chronogram =~

Article42  The chronogram presented in to diagram of bars that will point out the main
activities for the qualification, operation, closure and post-olosure of the sanitary Iandﬁllmg,

. including the dates and the predlcted tenns

- e) Costs and budgets

. Arm:le_d} A should be presented the analysrs of umt costs of quahﬁcatron, operatlon, ctosmg

and post-closing of the sanitary landfill, those mcludmg manpower team and heavy machinery,.
tools materlals etc. . _

' The cost of‘ quahﬁcatton will understand those at the begrnnmg of the operatrons of the samtary

landfill, such as the cleaning and deforestatton, movement of lands, access road, dramage
penpheral fence au:uhary faclimes 1dent1ﬁcatron poster ete. - S : ‘

" The cost of operatlon 1ncludes the costs necessary to make the dlsposal of the wastes suchas
' dlscharge spread, compactlon, covenng, dramage of gases and leachate treatments, etc.

" The cost of elosmg mcludes the costs of the predlcted actwrtles from the operatton of the sanntary |
landfill untit achieving their tntegratlon to the surrounding landscape and their use for recreatlonal '
or other ends such as ﬂnal covermg, arbonzacron, quahficatton of sport areas, etc.

‘The post closmg cost mll understand the costs of mamtenance of the ﬂnal covenng, the receptron o
~ systems and treatmént of gases and leachate or other systems such as the costs necessary to ‘make

the control of the ermronmental contarmnatron and eventuates reparation works. _



, “14-
Arlicled4  The f‘ollowmg budgets should be presented:
-Budget of pre-investment (studies, project, etc.) - ‘
-Budget of investment (cost.of the land, quahﬁcanon equ1pment etc)
-Budget of operation |

-Budget of closing
-Budget of post-closing

Formless of select:on of the place |

: Am;lﬂi The report of‘ selectlon of the place, ref'erred in the Amcle 19 it should take mto
account of The Chapters Il AND v, _ - _

'Geologrc, Hydro—loglca!ANDGeo technical Study | L %ﬂ ,ﬁ ;

. . . | > °
Articled§  The study geologte hydrologrcal and geotecmcal of the place where the samtary o
- landfill is located, it should contain relating aspects to the morphology, litologia, floors, ‘
geodinamica, climatology, underground and superficial waters etc., specifying the [fisks . of

contamination’ of the waters and the condttxons of‘ stabtltty of the foundauon land and of' the | e

terrestna[ ad firebrands tied.”

The study w1ll understand thls way the sondajes executxon or geophysncal prospectmgs hke' =

laboratory tests for determing the thickness of the strata of the underground, the, depth of the napa . N

-. phreatic and the characteristic physrcal of the dnfferent strata (penneabthty, dens:ty, humtdrty, '
: absorptton, etc.). _ :
Evaluation of Envrronmental Impact -

Aﬂj_cleﬂ " The eva]uatron of envzronmental lmpact should contam descnptlon and evaluatlon, .
- of the situation of the place where you located the sanitary landfilf, mformatton about the effects.

- and changes that could take place as consequence of the qualrﬁcatlon, operation, ciosmg and post-

celosmg of the sanitary landfill, as the necessary measures to prevent, to reduces or remedy-the'
negatlve lmpacts The evaluatlon should understand the aspects referred in the annex 5

Calculations'MeniO'random

Aﬂiﬂeﬂ The calcufanons memory constrtutes the sustenance techmcal of the desrgns and it

should contain the dates, parameters, you formulate, hypothesis, etc. such as the calculation for the -
dimension of the sanitary landfill, the life of use, the systems of drainage of gases, leachate and L
superficial waters, the treatment system of havrng ieached and other necessary ones. ce
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Plans

Article® . The project should contain following :
~-Location (Scale 1/5 000 0r 1/10000) .~ . - - S
" -Topographical with curved of level each to put as maximuim (scale 1/500,1/1000 or 1/2 000)

" _Profile longitudinal and traverse (scale 1/200, 1/500, 1/1 000 or1/2000)

. -Access Roads and other (scale 1/200, 17500, 1/1 000 or 1/2000) =
" Distribution of the sanitary filler (scale 1/500, 1/1 000 or 1/2 000)
" -Facilities auxillares (scale 1/50 or 1/100) .~ o
- _Distribution of cells or platforms (scale 1/500, 1/1000 or 1/2 000) -
" -Cut longitudinal and traverse of the cells or platforms (scale 1/200,1/500, 1/1 000 or 1/2 000)
" _Drainage of superficial waters (scale 1/500, 1/1 000 or 1/2000) - : S
-System of drainage of gases and leached (scale 1/500, 1/1 000 or 1/2 000)

-Treatment system of having leached (variable scale) -
-Process of construction of the cells (variable scale) -

~ _Represéntation of the concluded sanitary landfill (variable scale) ..
* -Control of the contamination of waters during or thereafter of the operation of the sanitary filler
- -Other (details, etc.). . SR S PR S ‘_

 The details include in the it mourns rols fo be graficados to variable scales. - -
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CHAPTER VI - QUALIFICATION AND OPERATION

Qualification

Article 50,  The qualification refers to the previous works to the begmnmg of the operatlon of
sanitary landfill, such as the cleaning and deforestation of the land, the land movement, to clarify
the conditions of the projected areas, construction of the access road, the peripheral fence, the
auxiliary facilities, the impermeabilization system, the drainage, etc, those should comply wnth
the following constructxon standards and Articles 27 and 38. N

' Opéfat'io‘;l_: L :

Article 51 The operanon of the samtary landﬁll refers to the necessary actlvmes for ﬁnal o
disposition of the wastes, which requires professional personnel, qualified technician, and - o G
appropnate heavy machmery The operatlon shall be oonsxdered by the followmg actmtles - .

a) | Control and reglstratlon of the can'y in of remduals |

b) . Discharges
¢)  Spread and compaouon '
d) Covering

€¢)  Drainage of superﬁclal waters, gases and leachate
) Control of the contamination of underground waters
£) Control of Burning of Wastes = .

h)  Control of Vectors and Rodents -

i) Control of the segregation

i) Measures of security and contmgenmes plan

k) . Correctwe Work :

a) Control and Reglstrataon of Carry-m of Wastes o ¢
Article 52 Those transports units at the;r arnval to the samtaxy landﬁll should be mspected
to avoid the carry-in of dangerous wastes that it requires to be prepared in safety of
landfill. Registration is reqmred for quantlty and type of wastes, proceedmg date
unit of transporter etc '

b) Dnspos_al _
Arficle 53 The dlscharge of the resxduals was oarned out in the work ﬁ'ont followmg the

predicted cases for the conformation of the cells. It should make sure that the dlsposal area
sufficiently stable as to allow the oxrculatlon of the umts of transport - :
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¢) Spread and Compaction

Article 54 The spread compaction made in layers not more 0.60 m using tractors

such as caterpillars. The compaction is carried out with tractovs such as caterpﬂlars
ox rollers compactors unt11 to achieve to minimum densﬁ;y of 0 60 tonlm

d) Covering

Article §5. *_The covermg of the wastes using soils (areno loamy preferably) or _
another matenal of approprlate characteristics, in layers compaction of 0,16 m at .

* minimum. The covering at least should be elevated each day. when concludmg the dey _

of work,

' e) Dramage of superﬁclal waters, gases and !eachate ,,

Ax:tu:ln_S_& . The systems of dramage of superﬁclal waters gases and leachate bulld-m

progresswely as it advances the reception and treatment of the wastes, giving continuity to that

- executed in the qualification stagé. During the treatment of the wastes should be taken in the
_necessary cautions to avoid damages and interruption of the systems of drainage.

i) Control of the contannnatmn of underground waters

Am:le_&’l. For detcctmg some eventual filtration of havmg leached that it could contaminate
underground water dug in the vicinities of the landfill and below the level of their bases, gutters or
wells of appropriate depths. Additionally, the quality of the water should be controlled from the
wells near but to the samtary landfill at least twice to year : .

'_ g) Control of Bummg ot‘ Wastes

-' A]:nclej_&. Under any cnrcumstancc it is not perrmtted ‘burning of wastes in the sarutary_
~landfill. :

" h) Control of vectors and rodents E
R Amﬂeﬁﬂ. To ngorous oontrol of the prollferatlon of vectors should be made and rodent,

- assuring the opportune and appropnate covermg of the wastes and in the event of bemg necessary
by means of funugatlons :

1) Cont:rol of the Segregahon

: Al:tlcl.e_ﬁ.ﬁ. " To avoxd risks to the health and dlfﬁculties in the Operauon at is not penmtted
segregatlon in the samtary landﬁll o . o
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i) Measures of Security and Contingencies plan

- Article 61 The personnel of the sanitary landfill are obliged to use protectlon mstruments -
( standard umform raincoats, gloves, boots, mask or breather, helmet, etc.), to have a box of first
aids, extinguishers for cases of emergency which eqmpped to be qualified forit’'s use. As
preventive measure, medical check should be carried out for the personnel of the
landfill at least once a year :

Tn the event of some contmgency being presented the personnel of the sanitary landfill’ acts '_
' accordmg to the respdnSib:htles and procedures predtcted in the correspondmg plan ‘

Article 62, In the event of bemg detected some type of contamination of the waters, ﬂcor or air,
it should implement the pertinent corrective actions, such as confinement of the contaminated ﬂow :

extraction of the polluted water, reparauon in sntu restnctlon and control of the uses of the
e.ﬂ'ected waters etc _
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'CHAPTER VII - CLOSURE AND POST-CLOSURE

Closure

Article 63,  The closing ref'ers to the works foreseen once concluded the operation of the stuff
until achieving their integration to the surrounding landscape or their use for ends
recreational or others, It should consider the following thing: -

a) Final covering '

b) . Use future of the area.

" The works should begin maximum 30 days' of having camed out the final dlsposal ‘of wastes. The

final covering and the condltronmg of the area for future uses will have a maximum duranon of

180 days.

-' a)FmaICovenng S

'Armle_@.. The ﬁnal covermg is cons:sted of compacted clay layers and sorl with tluckness

- total minimum of 0,60 m (according to that indicated in the Annex 6), placed on it final layer of

- daily covering. Additionally, and dependmg on the future uses of the landfill, a floor layer was

o placed possible to sustain a local typical vegetation. As much as possrble this activity should be
o ma,de in form progresstve accordang to the conclusron of the operauon of each disposal area.

b) Future Use of the Area

- Article 65, | The arborlzaexon works qualnficatron of recreatlonal areas, etc. correspondmg to

the future uses of the area landfilled, it made according to that foreseen in the pro_;ect

o Post Closure

Amcle_ﬁﬁ The post closure should be referred to the activities necessary to maintain in good -

" state of the samtary landfill durmg a penod of 10 3 years and it will be understood the

following thing:

-~ a)  Maintenance of the ﬁnal covering : :
. b) - Control of the contamination of the underground water
. C) Maintenance and operation of the dramage systems
~d) Correctwe Work

' a) Mamtenance of the Flnal covenng

K , Arm:le.ﬂ The necessary works should be consrdered for consemng the integrity of the final

covermg (materlal reinstatement, etc)
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h) . Control of the contammat:on of the underground water .

Article 68, It should be_continued the control of the contammatlon of the underground water in
the same frequency made durmg the operatron of the samtary landfill.

c) Mamtenance and operatton ot‘ the dramage systems |

Article 69,  The systems of dramage of superﬁcml water gases and leachate should stay in
appropriate operatlon conditions N _

d) Correctlve Work | |

Ax:ti,cle]_Q, in the event of berng detected some type of‘ contarnmatton of the waters floor air,

or proliferation of vectors and rodents should be unplemented the same as in the operation stage,
the perlinent correctzve actions ' ‘ R C
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CHAPTER VI- FINAL DISPOSAL

Closure of Landfill and Existent Dumping

Article 7. Th_é landﬁil that don't fulfill the requiréménis of the l-jzrésent'sfar‘ldard, should be
closed within hundred twenty (120) days since the date of notification of the competent authority
of the Ministry of Health. ~ Also, the existent dumping should be closed, in a briefterm,

 The proprieio-r's' ReSpthibil_ity of th_e‘Séﬁitafj"I;aﬁdfﬂl B

‘ An:tm.lL’ZZ " The ﬁrépr‘iétpf._o:f the san_it'ar} iaﬁdf’:ll is res'ponsibjé. for tﬁc féithfu_] execution of
settled down in the approved project, from the beginning of the activities until the

~culmination of the period of post closure. - .

~ Inthe event of n_é_n—ﬁ.llﬁllr‘q‘len{, "th_.t",= Mlmstry of Health sanétic_ined the proprietor of the sarutary '
landfill by means of the application of tickets and rots to have the execution had measuredin
corrective way or the closing of the same according to the graveness of the lack. - =

Dlsposal pf ?at__hdgenesié Wastes R |

- Adticle 73,  As lohg as it is not considered as safety of landfill, the pathogenesis wastes may be
admitted in the automated sanitary tandfill, when those prepared in an isolated cell which is used
for their treatment by covering of its’ files (minimum 2,50 kg / m3), prior to the daily covering
withseils, -~ . e e T

:'_V.Uhrbi"edicted"casw' o

o Al:tmlﬂﬂ Thcunprcdxcted marries in the present Standard will be ‘solved by the
" competent entities which they rot to adapt the ‘established requirements provided it is -

" guaranteed, by means of the sustenance corresponding technical that such adaptations non
 occasion problems to the public health neither the environment. .~ -
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ANNEX 1

MINIMUM CONTENT OF THE STUDY OF SELECTION OF THE PLACE

CHAPTER 1 GENERALITIES
Antecentes

Objectives

CHAPTER 2 IDENTIFICATION OF ALTERNATIVE I_ o

Location restrictions.
Security aeroportuana _ o
Integrity of the natural resources and cultural goods
Areas geologic, unstable confallas or inundables,
Seismic areas. .
Existent infrastructure. ' ' .
Urban plan and pwJeets of regwnal or national development.

-~ Selected places

CHAPTER 3 EVALUATION OF ALTERNATIVE

Readiness and property of the land
Accessibility - _
- Useful life
- Covering material
Climatology
: Flora a.ncl fauna.

CHAPTER 4 SELECT ION OF THE PLACE
Selection methodology _
__ Descnpnon of the place seleclonado _

‘CHAPTER 5 CONCLUSIONS AND RECOWENDATIONS

" ANNEXES |

Planes, geographlcal letters, p1ctures
- Statistical information



ANNEX 2
MODEL OF LETTER OF PRESENTATION OF THB PROJECT OI' SANITARY LANDFILL

- SITE AUTOMATED -

City or place.................. ,Of i, (o] ST
Mr. '
- Mayor of the Municipality of Provmcrai of i,

of my consrderatlon
3 (Name of the natural or art:ﬁeial person that presents the’ prOJeet) I put to consrderatlon of their

office the project of enclosed Automated Sanitary Landfill Site, elaborated for (Names of the
Engmeer Autor of the project), the same one that consrsts of AR

a) Descnptlve memory " R

b) , Designs and techmcal specrﬁcatlons

c) - BEquipment o L
d) Execuuonchronogram She e e
) | Costs and budgets .

) o Annexes

" Inforin of selection of the place
~ Study geologic, + i

Hydrological and geotécmco a7

Impact evaluation .~~~ “-f-’ Wl

Environmental ‘ a
Memory of calculat;ons
Planes

The project is presented to requrrement of (Mumcrpalrty, other) in order to (to begm, o 1mprove _

etc.) the final drsposrtron of the solld residuals.

I declare to have fult knowledge of the techmcal Norms for the locatron desrgn, oonstruction,

operation and monitoring of autonated sanitary laridfill sites; and that the non observance of the o

same ones will cause the rejectron of the pro;ect

Smcerely,

Name and it signs of the person . 'Nameand it signs of the
- engineer . _ _ e

Natural or artificial - o . author of the project

HIM Not o .~ _REG.CIPNot

RUNNot . : ... " * - HIMNot

I domicile legal = - RUNNot



 ANNEX 3

H=horizontal

RECOMMENDED BANKS

SQUARE 1 BANKS OF CUTS _

TYPEOFMATERIAL - BANKS

Loose rock L 40

Conglomerate - 3.0

Compact earth (several lands ) .20

Sand 05

SQUARE 2 BANKS OF F ILLER o

TYPE o BANKS o
- Several lands - L0 LS

o Sand 1.0 2.0

. Solidresiduals - 10 3.0
V=vertical

10

1.0
. 10
L0



I ANNEX 4
RECOMMENDED MINIMUM THICKNESS OF THE LAYER OF CLAY FOR THE
IMPERMEABILITY OF THE BASE OF THE SANITARY FILLSITE (m)

PHREATIC NAPA Deep Intermedlate Superﬁclal S

o ' - (more than 100m) (30 100 m) (upto 30 m)
It lowérs_(up to 50 mm; year) ‘”0.30 . . _ 060 | '_ 0.90 o
Moderade (50 -300 mm /anfio) 060 | '0;9‘0_" EERET R
'Hagh(more:hanaoomm/year) _. 0.90- | _1.20 1.5(1

He/she notices The arcila he!she should have a maximum permeablhty of k = 10 5 cm[s and bemg '
' compactada in thlckness not bigger than 0.15 m. _ _ -



ANEXS ' '
MINIMUM CONTENT OF THE STUDY OF ENVIRONMENTAL IMPACT

CHAPTER 1 GENERALITIES
Introduction
Objectivos of the study _ _
Description of the project of padded automated saltano

CHAPTER 2 CURRENT ENVIRONMENTAL Sl’IUATION OF THE AREA OF THE PROJECT
Population, flora, fauna
I am accustomed to, it dilutes, air, climate, landscape
. Interaction among the previous factors
- Material goods and cultural patnmony

O CHAPTER 3 IDENTIFICATION AND EVALUATION OF IMPACTS
: Identification of impacts

to) _Qua_liﬁcation stage
_ " Deforestation -
. Powder elmssmns
Noise =~ -
I increase of the traffic
_  Risk of accldents
b) Operatxon stage -
S - Powder emissions
"~ Noise -
- Scents
: Blogés
I increase of the trafﬁc
_ _ Leached
£ L ~ Stability of the fand, re51dua!
' . . Vectors _
c) Closmg stage and posclausura.
Powder emissions '
Leached
Biogis -
* Stability of the land, residual
~ Risk of accidents '
- Scents.



d) Socio-economic repercussions,

Menstruation of impacts
Valuation of impacts.

CHAPTER 4 PREVENTION AND MlTIGATION OF NEGATIVE IMPACI s

- Qualification stage
QOperation stage , ‘
' Closmg stage and posclausura

ANNEXES -
Planes, geographlcal letters, plctures
~ Statistical information .
- Others. : =



ANNEX 6 .
RECOMMENDED MINIMUM FINAL COVERING FOR THE SANITARY FILLER

AUTOMATED
Pluvial precipitation Layer thickness _
(mm/ year) Clay . Earth Total
It lowers (up to 50) _ it 0.60 0.60
Moderate (50-300) 030 0.30 0.60
. High (more than 300 o 0.60 s 0.60

He/she notices--- The cla)r will have a maximum permeability of k=10-5 cm l sand it wnll not be
compactada in thickness blgger than 0.15 m.. '
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