4 STUDY FOR DETERMINING THE var—ucr.e r=r..ow THAT ENTERS
CANCHARANI'S SANITARY LANDFILL -

In order to determrne the vehicle flow that enters the san;tary Iandtrll Puno s Munrcrpal
Government's collecting trucks were not considered.
Objectrve
To determme the amount of non munrcrpal vehrcles that enter Cancharanrs samtary
Iandfrll to place therr sotrd resrduats . ,
Materials and Methods
Matertalﬁ
- A survey format, a scale map 1: 50 000
- Stationery, an antiseptic mask.
- A double cabin station wagon. -
Procedure
On November 30th. and on December 2nd and 4th 2 students who were preVroust -
trained in the usage of surveys recorded the entrance of vehrcles to Cancharams_
samtary landfrll among 8 00 a.m. and 6 00 p m. : :
Results appeared in the respectwe survey Durrng NOVember 29th and 30th and

December 1st., 2nd and 3rd students counted on the Study Managers gurdance and
supervrsron : o

_ 4“._* 3.



By oF 10 $Beq Z1L W mmeﬁw cmmn mm_._ a5 wcnmu ayy Jo L
Lo B3 Q0L Ul S1eWnSS UDIQ SBY SANPISAI PHOS AYY JO LW, -
mco_S«_ﬁE m...cmau m.E 0} E_m_> al uo paseq "By 0f Ul alewnsa U3 SeY SANPISaL PIOS BUL 4O 12punko |

“2<~_<I02<0 n_O - W NIE >~_<._._z<w m_.._._. O._. wm.._Ome> .._<n=0_z:s_ ZOZ n_O >>O.._u_

JLLYWITD

ONYISIUNY [  ONINIQYVO ANV SGO0d | _
6% poe JNE T I3C AVAISHIAINND JO SNIVWIY "“H3dvd | wd 009 Wepo:'8i AGNOTD| 86/ZL/vD
. VIDINAW SSY19 40| , _
5% 091 | SHIANIIAD E _ QIOVIVd | STTLLOS 'SN3dVYd 32i440 |  wd 009 wWego:g AANOTD| 862410
SSINN3FUD 40 T _ - - .
164 02¢ | SHIANITAD v SSdl| JLISVYM ‘OILSYId ‘S3Advd| wd ool Weoo:-g AQNO1D | 86/ZL/20
=) - .
SRR IYNOIDTN | 'VSOMLIXIA 'SNOLLYDITIN :
0% 062 JMNZ/LT IVLIdSOH 40 ONIMOVd | wd 009 Weno:g AQNOTD | 86721720
- {EVIN2ILEYd)
R : OLINVW YNOZ R . g
J6% 00Z'L Z/LZ | YZNYEIHSS YAINN - Se3a|  wd 009 Wepo:g ACNOTID ! 86/ZL/20
_ _ “TYNOIDIY - SOILSYd 's3Znvo] - _
6% 0ZE | SHIAGNIIAD ¥ AVLIISOH | 'SAOO0d 40 SNiviNad | wd opig weo.g AQNOTD| 86/LLIOE |
o QLION3rg| SOLLSYId 'Qyvosaxvd]| . - _
6% 002 EWZ 120 1ZLHVYND | 'SNYD ‘DLSYM INGVIIOSA | wd 0oie| - wego:s AGNOITO! 86/LL/08
L YEALTNONOY | SQUVOaaQEYO | . - T

B obZ| MIANNADE| 30 ONILSININ o_._.wﬁn_ wmmmﬁ_ mo_u_u_o - wd00'g| - Weon:e AQNOID| 86/LL/08 |

¥Y3aa R ,_ o ,, _ CGNI | ONINNIOIE | NOILIONOD |
on_.wgmmwmo HOIFM JANTOA FOYId 32HNOS m:n_mmz mo IdAL 40 x:o: 40 ¥NOH S31va |



o

| om__oEm> _mo__o_cns_ UON me 1/20 >mvwmcvm>> >mo mocm:&mm

mm\rEmN >mvwmcvm>> >m0 ooco.ﬂou_mm :
o %E0IS6
o C Usyonul
o rediunpy

%L67
. senpus
- oijgnd Jay0 pue
. SOPIysA Jenonted -

n_s__DQ m0<mm<0 _z<~.._<$02<0 O._. &D

gOMI._. JOVEHEVO mI._. 40 ZO_._.DmE.—.w_Q ._.ZNOMm_n_ >N_<_D O_In_ému |

10



wm_oEm.) ﬁa_o_::& c_oz mmN SNo >muwmcum>> AeQ mocmhmuﬁmm : ‘
: o T mm;EmN >mnmmcuw>> >mm mocm._m%mm L -

- Kepsby 008'ce
- syony fediouniy-

4= 11

RepByioLLL . MSSMEMMSSIEEEEET

sempue - Do
SOIYRA JejnORed: . e :
.7 Y dNNQ 3OVENVO INVMVHONVD
O._. ><>>< >>Om I._. HZDOE( mmu<mm_<mu >N_<_n_ O_In_ému




5 DESCRIPTION OF THE STUDY OF THE LOCATION DE
CLANDESTINE DUMPS OF THE MICROCUENCA OF THE PUNO’S
CITY (INSIDE BAY); INVENTORY AND EVALUATION

The study of the location of clandestine dumps which include the localization and
determination of the main characteristics of the existent dumps in the microcuenca of
the Puno’s city.

The clandesttne dumps is presented in 2 forms:
In punctual accumutatlons and along of the rrngatton channets

Dumps in punctual accumulattons Its are presented formrng heaps of . diverse
material somelimes associated to it debris. Due to the rains, other water courses and to
the wind, its suffer drspersron processes :

Dumps along |rr|gat|on channels These are garbage heaps Iocated rnsrde the_
channels or in their riverside, associated with debris and sometimes also with drainage
collectors. Most of those channels arrive to the lake and when their dlscharge this
waters ongtnate 8 strong eutroftcatton of the lake waters : '

i To estabtrsh the number of clandestrne dumps Iocated in the mtcrocuenca of the ;
Puno’s city. . .

2. To determtne the charactenstrcs of the locahzatron of the clandestine dumps :.-
3. To calculate the volume of the sotrd resrduals and to establrsh the possrbte
. causes of thetr ongrn : '

- Drrector of the Study, perforrner of the work
- - Auxiliary: vehrcle Chauffeur

MateuatsansLMetheﬁs N

- Plane to scale 1:10,000 of the microcuenca - -

- Plane provided by the Municipality of Dumps and Gather Points IR
- Ptane provided by the Project Special Lake Titicaca 1:20,000 S

- Ptck—up doubte booth

Piocedure

Of the 20 at November 30 was carried out field exits to dnrerse places of the‘

microcuenca. Among the days 1, 2 and 3 of December W|th the use of a Vehrcle the '

venftcatron of the gather pomts was made

The resulls are shown in the Tab_tes and maps that are attach_ed to the present report. -
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'6 DATA OF EACH EXPERIMENT
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a. TIME AND MOTION STUDIES
The time and movement sudies involves the time expended in the frrst and
second traveled periods, that give us the total duration time.

The time traveled in each period is the result of the sum of the whole activilies
carried out, as foliow:

TR=Tre+Tmov+Trs_c+ TC+Te . . .

- where:

TR = traveled trme _ ' :

Tre = time to make the garbage cottectron
Tmov = “movement time -

~Trsc= Time requiered to go from the frna! gather point to the
Cancharani’s sanitary filler, and go back to the inicial point {first -
period to the mechanrcal workshope, and second perrod to the
Munrcrpal work shope) :

: The mechanlcal workshope are the common sites where the drrves eat
“breakfast, they call it like that because in thrs places have rrchness of these
self- drrven establlshments :

Note Thrs is the ecuallon that |s used in the present report to make the travel
analysis. _
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b. STUDY OF THE FLOW OF NON MUNICIPAL VEHICLES TO
: CANCHARANI SSNITARY LANDFILL :

4= 16



| Date of the study - 104/12/98
Climate L Clear up
Hour of beginning of the study 8.00 AM
Hour of finish of the study 6:00 PM

Name of the inquets man

Rene Velasco Vega

" |Rene Flores Flores

TRUCK

TRANSPORT

PICK UP

RESIDUE

VEHICLE
Number - Residue type - Place name Badge Volume
Type - S o : :
1 |Pick-Up Office papers, = |Municipal PU-2160 2 cylinders
' ' bottles - Palace Red color
Toyota = |Cardboards, reject| . - ' '
2000 - - |pack, broken
il | plasses: -
2 - |Mercedes Benz | Cardboards, Altiplano WwWuU-2168 |3m3
' ' residues of the National Red color I
food, plastic, - University - -
office papers, o
gardening waste

_.;.;4—_-:17 o




Date of the study

-{02/12/98
Climate Clear up
Hour of beginning of the study 3.00 AM
Hour of finish of the study 7 6.00 PM

Name of the inquets man -

- ‘|Rene Velasco Vega.
.| Rene Ylores Flores

VEHICLE

TRUCK" : TRANSPORT - |IPICK UP. RESIDUE
-[Number . © ~  |Residue type : . - |Place name . |Badge - Volume
Type -. -
1 |Truck Dismount: . +|Nueva XU-1314 2 1/2M3
Ford 600 - SO T ~ |Esperanza ~ |Bluecolor -/} = - .o
B Mount ' '
2  |Pick-Up : . - |Containers of . |[Ministry of - |PEQG-2513 |2 1/2M3..
Dodge 100 medications . Health. . |Whitecolor | .~ i
i dextrosa, gauzes, |Regional o
- |cardboards. . - |Hospital:
3 |Pick-Up : . |Plastic papers, '-|Social PH 449A |4 cylinders
Dodge 200 - |gardening waste, |Security  [Cream églor | - -
i . |vegetablesand ~ |Peruvian S
fruitswaste ~ |Institite | - ¢

4—18




Date of the study [30711/98
Climate ' Cloudy
Hour of beginning of the study 8.00 AM
Hour of finish of the study - 16:00 PM

Name of the inquets man

Rene Velasco Vega
Rene Flores Flores

TRUCK

TRANSPORT

*| VEHICLE

WASTE

1 PICK UP
Number Residue type - |Place name - . | Badge Volume
1 |Pick-Up - Office papers . |Ministry of - |PCOQ-5434 |3 cylinders
Toyota2,200 | = - - |Agriculture’ }Blue color SRR
2 |Mercedes Benz | Waste, - {Barracks of " |EP-7243 = [2M3
truck | cardboards, tins, |the Army Green color
- | plastics © - o S
3 |Pick-Up Renains of foods, |Ministry of [ PEQG 2513 {4 cylinders
Dodge . gauzes, = |Health & ' o
e cardboards, ‘| Regional
- | plastics __ {Hospital - -

4= 19
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INVENTORY hz_b ASESSMENT OF THE LOCATION Om. .ﬂt..m DUMPS

INSIDE PUNQ'S BAY
N ADDRESS MUNICTEAL SECT R OR CHARACTERISTIC OF THE FOSSIBLE ob.cmmd#._.:m_w SURFAGE | VOLUME | TYPE OF MAIERIAL
BOT ) NUMBER URBANIZATION PLACE ORIGIN , : OBSERVED

4 San Lazarg / Samantang Cemetery Los Angeles Area in qualification process with . | Low frequency of the cieaning Semice 180mz|. 3m3 | Varied excused matenals, -
Streets Urbanization lands in construction ’ ' and paper.

2 Without denomination, To the | S/N ! Mirador Plane land without ac__a.:n Low frequency of the cleaning service 70 m2 3m3 | Plastics and excused uuvma.
west of El Mirader Urbanization boundarywall - L : : e ... .| cans, cardboard -
Urbanization ) i )

3| Without denormination, 1o the | S/N & Mirador CifF Lacks on the frequency of the — . 170 aw ~6m3 | Glass and plastc botes, tin
west of £ Mirador Urbanmization | - cleaning service. Garbage dispersion |- - S cans containers, paper and
Urbanization of the by the rain and the wind. cardboard

4 Forest of the UNLAY SIN Side of the _ | Forested area with eucalyotus People that traffic in those places, bke 20mz2 2m3 | Tin cans, papers, piastic
University City : “U vinfirmary ability and with half siope to hig Ma _.wwaomm_ of S@mu University. _I'bottles and-dead animals -

arbage dispers: :

5 Enter o Vilia Ao SN Viia Gopacabana | To the side of ihe affrmed road | | he gathering service s not <mQ T2 m2 4m3 | Paper, cardooard, plastic ang
Copacabana with _ { that enters o Copacabana . frequent S glass botties, tin cans, and . -
Sesquicentenario Street village neighborhood organic wastes.

[ Sicle of the Pumping plant SN Aguaje inundated plane are3, near a tank | People of another place or of the :.n: . 320m2 3Im3 | Bumnt garbage, beat, umwma

Neighborhood of water. Dispersed garbage Zonas | plastic bottles
17 Near Miramar and SIN Villa Copacabana | Adjacent plane area to the People that don't receive the public. 140 m2 _4m3 | Papers, cardboard, plastic
Sesquicenienario Streets | Sesquicentenario Avenue cleaning service, Dispersed garbage bags, plastic botties

8 Amancaes with Alto Puno T S/N Yanamayo Wavy land with gravel and Accumulation in mounds Dy lack of 10 m2 2m3 | Tin cans, piastic bags,

- Avenyes Urbanization gelifraction . frequency - on the service ) cardboard, paper and bottles

9 Alio Puno Avenue SN Yanamayo Plane land with brown and tack of frequency of the cleaning 0 m2 1m3 | Tin cans, piastic bottles,

: In front of the’ Gelifraction material. | service. Area only assisted by manual . ) .. .} papers and plastic bags
stadium operatives B
10 José Balta Street SIN Exitofthe &I Im_aao of the Hill and Q.m . Orspersed by the rain and wand. The 140 m2 4ma3 | Excused boties, excretions,
: - | Mirador -+ cleaning services is only carried out B : © -+ | vegetable residuals
] “{ Urbanization by manual operatives.

14 Confratemidad Street SIN 4 de Noviembre | Near hiltsice tc the :63 There is not a reguiar gathering 270m2 -..8m3 | Organic wastes, plastic and

neighborhood strong pending spread ga mmo service in the area glass hotlles and paper.

12 Alte de I2 Alianza comer with | S/N £ de Noviembre | Near the hillside of the hill with Low frequency of the collecting truck 4m2 2m3 | Diverse garbage, plastic,
$ de Cclubre Avenues neighborhood moderate hillside . , . o s - | glass, also on decomposition

organic matter.

i3 9 de Drcerndre wath Las SN 4 de Noviembre | Without ncm___,.auﬂ_on ioaﬁ with Therr | pick up itis parsally, Zm2] - 1m3 Construction materials with
Totres Avenues neighborhood . haif slope considered by the workers as it - papers, in cans, plasic

! | dismounts and they don't pick up it bottles
T Alto de |a Alianza Avenue at  { S/N Alto Huascar To the foot of the ighway and on | Feopie that traffic for the piace 14 m2 2m3 | Waste vegetables, bottles
the base of White Christ’s neighborhood the edge of the cfiff dispersed the garbage and plastic bags

5 Romuio Dianderas Avenue SIN Husscar Unoccupied fand, in slope besice | People of the part high lack of the 120 m2 AM3 | DISmount with diverse

| and Lopez Albljar Siréet . Urbanization the highway. population’s education S : garbage, vegetable, bumt
remains

16 Comer of Alto Ce [a Ahanza SIN Machallato and Area i§ medium Siope e bowed | Low frequency of the collector truck, 1Bmze 2m3 | Crganic deons and drferent
with & de Diciembre Avenues Altpde la Alianza | land. People of the high zone throw their - s b kind garbage . :

Neighberhood garbage
17 Alto Tribunal Street SN Beliavista Place of pending nillside, There is not clearing service. People Imz 1m3 | Papers, plastic bags, tn cans,
Neighborhood adiacent to the road, that traffic,_they throw the garbage and excused bottles
18 [ Alto Trigunal Street with Alto  { S/N Bellawsta Street with Slope. Low frequency of the gathering 25m2 ~ 6m3 [ Dispersed garbage, varied
de la Alianza Avenue Neighborhood T service. Lack of people’s education * R | composition, plastic botes,
that fives in the high zone bags, paper, cardhoard
19 San Miguel Street 5] Vailley Slope area, dispersion of garbage | Lack of service, the Truck doesn’t 1000m2 7m3 | Varied composition, organic
-1 Neighborhood and it's bum. arrive to this area for the siope and inorganic garbage

20 Back of the NaSonal Falice S/N Allo Huascar Hiliside of the hili with high o w.m?._om people’s of the parts high L 200m2{ 21/2m3 | Glass botles and plasiic,”
Sanity Hespital (José Bailta neighborhood medium slope. dispersed garbage little frequency o A papers and bags, excretions -
Street)

21 José Balta Street 1t curves Alto Fudscar | Border of the highway, stony Originated by people of the high 160 mz2 &m3 | Beat of diverse type, diverse

SN neighborhood i sewer system with qualification. | zone. . . excused materials, aiso
organic waste.

~National University of the Highlands.
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~25qu. ORY AND ASESSMENT OF THE LOCATION OF ﬂI.m _OSS_om y

_ S _ , - INSIDE PUNO'S BAY
N* . ADDRESS T MUNICIPAL SECTOR OR CHARACTERISTIC Qu THE vOmm_mrm CAUSE OF THEIR SURFACE | VOLUME TYPE OF MATERIAL
BOT | NUMBER LIRBANIZATION - PLACE : ORIGIN - © OBSERVED

22 Bnsas del Lago Street SN | Alto Huascar Urban area not consolidated, ra._m freque oow of the collecting truck. 12m2 3m3 { Different kind of matenals;
intersection with San Marcos Neighborhood - - | affirmed roads but notvery -| Lack.of 2 good education - . excused plastics mna organic
Street accessible | matter. -

23 Circunvalacion Avenue C.i0 Angrés Avelno . mam Q u..m moma Lack of Control and Regularity in the 40 m2 4m3 | Diverse in czns, plastic and.

- . . i Caceres . | service A : T glass bottles, also paper. .

Neighborhood

24 Corner Av. Las Torres and - | S/N Las Torres . | .Area in urban process, neartoa | People that traffic peopie of the high gmz 3m3 | Plastcs, papers, burned
Av. Huaraz Neighborhood drainage ¢hannel part materials and tincans .

25 Av, San Francisco heightof | S/N Andrés Avelino Strong slope area. U_mvaama There is :2 m mm&mmo mm.&mnnm 70 m2 -4m3 | Plasic and glass boties, nm:m
the block eleven of Caceres _ garbage ] . service - . . . |and paper . )
Circunvalacién Neighborhood | : '

26 Allo de la Alianza Avenue CA Vista Alegre AT hiliside, Gt vmoam of Sa high zone, by the fack 12mz 2ma3 mcH” material, azmam u_mvanm

. . | Neighborhood, o . L of the gather service-or by the . e : vmvoa andcans - - o
In front Coo | diffieuity to arrive to the gathering o .
Amazonas street ) i ) trucks.,
27 Allo de i3 Alianza Avenue C.5 Alto Bellavista . 1 Plane Area, side of the tootball The gathering garbage service is ] a0 m2 7red | Dismount, plastic bags, bottles,
with Chiclayo | neighborhood court irregular i o papers, cardboarg
| 28 Circuvalacion Norte C.s Las Cruces | Areanear fo the hint People that are not able to throw 7m2 C1m3 : Vaned garbage, cardboard,
Neighborhood away their garbage - plastic bottles organic waste
22 iquitos Passage C2 Miraflores - Slope, hillside of hill park To be open area em2| . 1m3] Papers, cardboard, cans,
. Lo Neighborhood mwm_ﬂ”on to theenclosed T ) : : o..ﬁman matter, u_mmmn.cmmm
cony . . . .
30 Circunvalacion Avenue CAz Azoguine oaumama garbage in Em ciff - 4:9828 is not very _“an_._ma 21 m2 2m3 | Glass and mxﬂmoa uo.»_ﬁ. also
Neighborhood i i organic residuals
31 Circunvalacion Avenue near | C.i5 28 de Julio oauoaoa nm&uoa 6 the m&m o* _umoumm of the high part that: ao»m:.ﬁ 14 m2 2m3 | Dverse paper, 8&_8ma
-{ Las Carmeiitas Street - : m_aﬁzocm . the hint . ._.omo: 8§o 8__36.. q.cox B mxgwmn_ mnﬁmm :
uman : . :
Establishrment . :

32 Tiahuanaco Street with AZOgUING . | Area of soft slope Lack 2.?35:@ of the oo__mﬁo.. .27 m2 . 4m3 s..mma .5135 Bauoma. ,
Libertad Street Neighborhood truck . -| paper bag ¢f plastic -

33 Titicaca Avenue - SIN Jetty . inundated area, near o the shore | Garbage accumuiation, that is-the - 12mz2 2m3 | Different king of maternals,

: - - ) R result of the water flow m:a of the - T ) - { These are aﬁumamn 3 m.:m_n
i : direct dumped. . accumulations.

34 Tiahuanaco and ruanmn Height of the Purhua Pirhuani . | Garbage accumulation along the | The trucks don't amve to the high part Dismount, organic. m:n :

i i Streets circumvaliation Zo_n:voaoon Mzﬁnm_ and adjacent sireets, - | duetothesiope .. _zoémanéq 5:3 mm&mnm

33 1 Circuonvalacion. Avenue near | S/N Mariazo Lacation in Tl Clrcunvalacion Peopia that are not avle to throw . 5mz2 1m3 _omnoa exoused bomes

| Sayhuani Street : Neighbortiood - .mwwnca wmﬂ.w%o intersection with'| away thelr garbage . I T . - mo:m_.m_ 8?, e .
. uan

36 Drainage channel in Ricawrdo | S/N ) Simén Bolivar ‘Channel ends 1o the Lake Lack of the populaton's mncﬂgo:. 200 m2 _7m3; Plastic umnm_ paper, oxncuwa B
Paima Street - I Neighborhood mc:.on:n_wo%.g garbage ' - :o_ agood uo?.moo ’ . Qdmao 3.59.

) ) . | accumulations -

a7 Antonio Encnas with Jui SIN César Vallejo inundated area near to the shore >8c3|_mao: of a_maogﬁ mzu 17me 4m3 | Matenal of a_ummcoau_mm .
Streels Neighborhood co R - .| parbage padded cone . . , ..~ ] organic waste,: u_mmanm 2nd

2 Near Choquehuanca between | S/N Orkapata Slope area-doesn't have nsing’ ‘Doasn't exists regular attention, there 70m2 m3 _uxocmma u_muao ammm )

1 Vigit and Juan Paulo Streets o Neighborhood topographical. Dispersed garbage | are only single sweepers Qamazu S o
and dismounts operatives :

39 Banchero Ross! Intersection. | Botadero at the | Tupac Amaru Hidromarpine plane area u_m_.a Open place without municipal 600 m2 4m3 0630:3 m:a very a_mm_‘muﬁ
1 de Mayo Streets end of the Neighborhood [-outlet of the channel counting habit.of throwing the i .+ | Kingd of garbage, m_mo

. channel : garbage here, excretions, - -
40 Luz Viciona Avenues Channel Ricardo Paima The accumulabion s camed cut’ | Due to the topography, the trucks Lismount and very vanable
and 8. Miguel along the whole channel. High don't goes.up, because the roads are o_d»a_n maa _:o_.owu”o imm”o :
Neighberhood slope area. not very accessibie : . )
41 Comer of Benjamin Pacheco | S/N San Miguel | Area of medium slope. Road People that cannot lower until 90 4m2f. . . 1m3 <<um6 é:mo_ou uwvma v_muco
: with Viru Streetls o Neighborhood. " | withouta um<o303 cover, . place om amu.an : e R .cmn%. organic-and inorganic”
C | matter
o Viru Street SN San Miguel Street with medium stope. Area 3 Peopie that tratfic for the place Im2 1m3 | Beat, papers, excused botlles
-1 gualification process - | coming from the high part : :

Neighborhood

n
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trucks only make operative

. INSIDE PUNO’S BAY - _ e :
N ADDRESS MUNICIPAL mmo._.om OR o:>_ﬂ>r_ ERISTICOF THE -] . POSSIBLE CAUSE OF THEIR | SURFACE | VOLUME | TYPE OF MATERIAL
| BOT NUMBER URBANIZATION |- PLACE ORIGIN : -~ - OBSERVED
43 5 de Oclubre Avenue SIN ] Pro-housing the | Inundated area. Dispersed Area in-qualficalion procass without 3omz| 2ma3 | ismount, human debns, paper
: Sun Association | accumutations with ac_._._m: - |'baslc services, lite access forthe S .. jand. v_mmwﬂ ﬂ..._m 308_ ;
P excrements. service. . :
44 Wails Suaraz Street Qutlet Cermo-Colorado Inundated arez, _._E..o..:oaz_o Lack of educabon T 20m2. Excused maierial, m_mum bottles
- - . of the channel | Neighborhood - | lands. . | Habit of throwing the nm&mnw S . and plastic, paper cardboard .
45 Paucarcolla Street SIN | Cerre Colorade | Inundated area with- nﬁ_.:ocsw .. | Considerad U« the _uonc_mgo: _.xo a. | = 2Im2{ . 4m3 Qmmumaau_@.wwg_.. bags metals,
. o - | Neighborhood aceumulations. © L tdumpe s . e S a_ﬁ<m_a¢ beat bottles, plastics and
. ofglass . -~ - :
- I46 | Primavera Avenue SN Cerro Colorado | Inundated area ia._ . Qualfication process, T aog m2 - Bm3 | Dismount with human debris,
. . o Neighborhood accumulations of diverse Intentioned throwing, (nundated area, o u_mueﬂ msa n_mmmmm '
i rnaterial, dismounts.
47 Lacustre passage SN Cero Colorado | Inundated area, in quaification | Faliow 1and ooanmo:mn_ with garbage 60 m2 2m3 | Excused Zmﬂ.:m_m with organic
Neighborhood process, dispersed garbage. and-dismount, ‘waste. Dismount
48 Revolugion Avenue m route SN Santa Resa nigh™ | Rural area, highways in hillside of | There i3 not service to this area. 1om2 . 2m3 | Plastic botties, c_.owo: m_mmmam
. to the Cancharanl’s ' : zone - | the hill or hiliside, . i L T -7 |beat, n_uaoc:ﬁ
Santuary Nelghborhood
43 Near Esireila and Pichacani Santa Resa Rural area continuation-of the There Is not service o this area, 4 m2 _1m3 | Waste of the construction with
-| Streets (Revolucion SN Neighborhood - | highway to Cancharanl .. o : T S excused materal, organic
Avenue). High zone, - : material and bottles
50 . | L.eonco Prado with Santa Rosa Area of medium siope in | They are people that are not able to bm2 4m3 | Ditterent king of garbage, organic | -
Gamaniel Streets - SM Neighborhood -~ | Qualification process. S Bﬁ gm%%_q garbage to the - and __..o..nm:_n garbage - .
gathering . : :
51 Bartolina Cisa Street San Martin | Fallow land in slope. | The trucks-don't arrive to this alone - 200 m2 4 m3 | Papers, cans, plastic-botties and
side of the | deposit of - SN - | Nelghborhood - Dispersed garbage. - area sweepers they enter, . , . of glass, uﬁm__n bags _
. customses
S2 Ciucac de la Paz Avense | Channel San Martin Slope area. The cleaning service i$ Bn._oa out UDtsassembie diverse garbage, -
- . , : Neighborhood , : . only by operativas. = . i , ::m:m: debris, animal excretions
) : and papers. -
) Tupac Yupanqu Avenue . | Channel Bario Allo Manto | Area with sbong slope. Garbage | Lack of gervice. There is not service . Uifferent kind of garbage,
with Manto gab. Neighborhood - | Accumulation a and adjacent | in the high part that have houses i w0k plasties; glasses, human debris,
to the channel. congtruction. process animal excretions
4 | Gartoling Cisa and SN San Marin Adjacent area fo the channel. In | Litte frequency of the serce 3 not M2 am3 | Excused containers, cans,
Tupag Yupanqui Streets Neighborhood nc&«ﬁ_ﬂaﬂa procass. Not , access of the trucks , © .t excrations, human debrls, papers. |
consolidated,
&5 Urubamba Street Channel Alto Manto Channel of where the dismounts | | he trucks ao: t mmom:a to the :6_._ . Very varied garbage aﬁ:..oc:nw
Nelghborhood are accumulated, Differant kind of | part ) . . | human debris .
i arbage. Area-with slope,
56 Side ol the Senate SN Salcedo Industrial | Fallow land in front of one There Is not regularity in the service 0o mz2 2m3 | Papers and plastic bags
, S , Area manufacture, Area inqualification | : ’ . S . .
procass :
57 Las Casuyannas Boulevard Agnculture Plane area in qualificetion It lacks the reguiar gathering garbage 40m2}  3m3]| Papers, plastic bags, botles
Urbanization process. Dispersed garbage. service, cang, organic residuals
T8 | Los Cstudiantes Avenue. | S/N Salcedo Agriculiure experimental area. Poople theat raflic for the place Dismount, overgrowth, paper,
Channel of watering of INIA | Channel . | Provingizl . . ) - | irreguiar service carghoard, botlles of diverse type,
and Technological Institute Association bags. :
59 Los Estudiante Avenue, Channel Salcedo Plane area in qualricaton ~{ It lacks of the service reguiar Beat, glass botties and plastic,
Salcedo Channel . Provincial process, friable land. nc_._.9< schedule of the 32_8 he/she should papers, bags, dismount,
: . . ’ - | Association -1 evolution, -1 settle down
) 1st. Stage
&0 S2icedo, Hniside of the Fil San Juan de es | Inferior iiside. SKirt of the Ml | 1here Is not a regular gardage Em2 3m3 | Beat, papers cardboard, bumt
. Urbanization. without enabling. . - | collacting service . m“.nman. Moamsa garbage
) SN
&1 in front of the Saicedo Quames Rinconada Abandoned quarry, adjacent land | There Is not regular service, [ack of emz2 2m3 | Papers, cans, excused bottles,
Heaith Post Saicedo to the gap. the population's education. dismount. .
3 Salcedo gap that it crosses ‘The gap crosses areas.n There is not service of Qmms_zm in this | Piastc botlles and of glass,
the quarnes qualifieation procass and a quarry | area- | papers, cans,
of clay extraction.
53 | Principal Avenue Walenng channe! | Rinconada I Agricultural area in qualification Lack of attention of the service the Beat, paper, plastc bottles
| Salcedo | precess without slope
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(2) THE QUESTIONNAIRE SURVEY AND THE WASTE
- COLLECTION EXPERIMENT )
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INTRODUCTION

The present document is prepared as part of the Study on the Integrated Water

Poltution Contro! for Puno Interior Bay of Lake Titicaca in Puno Cily. This study
_is carried out jointly in belween PELT (Special Bi-national Project of Lake
~ Titicaca), The Municipality of the Province of Puno, JICA (Japan International
Cooperation Agency) and INADE (National Institute of Development), with the
purpose of achieving an integral management for the decontamrnatron of the
Interror Bay of Puno ‘ L : :

Three components contribute to the pollution of the Interior Bay of Puno, being
one of them the one caused by the garbage received by the lake (See Annex :
Photos). __

- The sohd waste problem s is common in most of the crtres of Peru thus Puno
Crty could not be the exceptron

To rmprove the populatron _s quality of life, to avoid the protiferation of 'illness, '

and to maintain the orament and cleaning of the city, conducts us to know ail

what is related to the generation, and storage of solid waste, |ts collectrng,r '

transportrng and specrally its tlnat dISposaI

The dump areas are found marnly in the ravines of the mlcro watersheds in the

outskirts area, (Allo Puno, Salcedo, Aziruni), the low zone and high zone of =

Puno City (See] Annex : Photos). The dump at this areas are collected only
during cleaning campaigns carried out weekly or biweekly by the Municipality

with great effort. This indicates us that the current solid waste handling does not -

salisfy the requrrements of the city.

In order to consrder that solid waste is the main factor rt is necessary to know |

~approximately the amount of solid wastes generated in Puno City, data which

city.

A survey questronnarre was carrred out to gather rnformatron in order to know .

_more about the city, the inhabitants type of housing, if adequate sewérage

collection system exists, if inhabitants have knowledge about the handling of -

solrd wastes and the cooperatron !evel they would provrde in case of requmng it.

In the same way, the generatlon per caprta and the physroal composrtron of |

solid waste was obtained through the samples that were taken. All these was
made possible with the assistance of a group of students of the Universidad del

- Altiplano, the Municipality and PELT, whom provided the Iocatrons and some

tools for the preparatron of the present document

g—s

we will obtarn by knowrng the generatlon per caprta and the popu!atron of the

i



1. ANTECEDENTS

Puno City is located in the south of Peru, near Lake Tilicaca, and at present has

a popultation of 101,400 inhabitants.
Lake Titicaca is in the Altiplano of Peru and Bolivia, at an altutude of 3803 Mts.
over sea Ievel and has a tolat area of 8167 Km2

The l ake shows tree zones:

o the big lake with 6311 Km2 and a maximum depth of 281 m.
¢ the small lake with 1292 Km2 and a maximum depth of 45 m
 Puno bay with 564 Km2 and a maxrmum depth of 30 m.

Within the bay, it can be identified the lntenor Bay of Puno with 16 Km2, WhICh
is located in front of Puno Clty

2. OBJECTIVES

| . Determlne the generation per caplta of SOlld wastes in Puno Cnly
. Determlne the physroal composmon of solid wastes generated in Puno Clly

* 2.1. SECONDARY OBJECTIVE
. To know the 'arno_unl of solid wastes _generated in Puno Cily.
3. DETERMINATION OF'THE'STUDY ZONES

' The seclors and the selected zones for each sector that were determsned for
the reahzahon of the P|Iot Prolect are the following:

- Sector - - . 'Characierization B I Zone .

A .. |Commercial sector of Aa1 Jr. Lima
: *|urbanarea. . - |A-2: Mercado Central |
B~ |Residential - sector ;‘ of | B-1: Torres de San Carlos
oo < urbanarea, o - - - - |B-2: Urb. Huascar
2 C 0 % |Residential sector of non|C-1: Barrio Aziruni
' urban area . |¢c-2r - Mirador de
o : - ~_|Yanamayo |
o Resrdenual sector of | D-1: Comunidad de Chimu
e [zones surroundung the | D-2: Cancharani
hlIIS SRR

- See Annex & : Pholos, for each Zone.
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3.1 BRIEF DESCRIPTION OF THE ZONES:

Zone A-1
l.ocation

Zone A-2
Limit

Sections

Zone B-1
Location

Distribution :

- Zone B-.2 '

Location

, Zone C-1 - :

Location

- Zone C-2 .
Location =~ :

Zone D-1
Location

Jirdn Lima

Inthe cenler of Puno city, starting at the corner of Pino park

up to the corner of the Plaza de Armas. It includes 3 blocks

~of Jiron Lima, with an approximate extension of 280 m.

This zone i-s composed malnly by com'm'erciai
establishments as money exchange houses, = bars,

~ restaurants, tourism agencies, banks, public dependencies,

in between oihers During the last years, the zone has been
transformed exc!uswely as pedestrlan corridors, -

T Mercado Central

By the East with Jr. Tacna

By the West with Jr. Teodoro Valcércel

By the North with Jr. Oquendo
By the South with Jr. Fermin ArbulG

~ Firstfloor: - Section of vegetables R

" Section of goods
Section of meat

"Second floor: Section of juices

Section of food
Secllon of clothes o

Torres de San Carlos : o
tn the South area with an apprommate area of 1000 m
First stage, conformed by 9 towers.

' Second slage, conformed by 4 towers.
‘Third stage conformed by 5 towers

Urbanrzecron Huascar. o :
In the north part of the CﬂY. in an apprommale area of 15 ha

| Azrrum (2"" stage) o = S
. 4 Km South of Puno city, its streets are not paved and
- some houses are not occupied still. It is dlstnbuted in 3‘ B

s[ages

erador de Yanamayo =

" In the North part of the city, hou_ses are bullt in an 1nchned o

zone |n an area of about 6 ha

Comunidad Chlmu §
It is located in between krlometers 7 and 8 of the hrghway to
llave. It can be observed houses constructed at both S|des S
of the highway and at the hillside also. - L
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Zone D-2

Location
Limits

Cancharanl .

At about 5 Km. of the Puno- Moquegua hlghway
By the North with Barrio Los Andes.

By the South with Rinconada de Sa!cedo'

By the West with Cancharani hill. The Samtary fill of Puno
~ City is located 1 Km. away.

a. METHODOLOGY

The development of the Pilot PrOJect was carned out followmg !he mstruchons

gwen by the JICA Study Team e

The Study mcludes two parts
- - The survey questionnaire

- The solid waste collection suryey

4.1 THE SURVEY QUESTIONNAIRE

- The survey was cerned out in lhe followmg way

<After delermlmng the zones to be surveyed tt was establfshed that the -

- students grouped by couples should interview directly the homes and
. commercial establishments following the questionnaire, (see Annex 1). A
- specific date was determined at each zone to carry out the interviews.

- The interviewers handed plastic bags, 4 per interviewed, to be used at the
- garbage collection survey,’ informing them also of the date that the
- collection experiment was going to be carried and requesllng lhe;r
- assistance to the Study

4, 2 THE SOLID WASTE COLLECTlON SURVEY

The necessary matena!s for the expenment are the fo!lowmg

R Matenals - : Quanuty i Diménsions |
1 | Bucket (big) 2 751t
12 " |Bucket{small) . 2 51t
~ 3 - [|Plastic bags - 1,650 100 It.
4 Plasticcanvas 16 ~ 25m2
5 |Shovel - B 8 L
6 Machete - -4
7 - |Scissors - .8
-8 Scale 1 200 Kg
"9 . [Gloves 50 L
10 - 60 .

Plastic gloves
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The empty plastic bags are weighed before their distribution calculating

the weight per bag. Once the bag contarnmg the garbage is we:ghed the _

weight of the bag is sublracted.

The collection of domestic waste from homes and commercral

estabhshments is done as fol!ows

- The bags to deposﬂ alI the generated wastes are handed at each home
during the interviews. The necessary information is obtained by means

of the interview. (The necessary quest[ons for the expenment are -

_included in the questlonnalre)

- The bags should be marked rdentufyrng the name of the zone rnctuded B

in one of the 4 sectors. Likewise, the interviews and the delivery of bags

should be carried out at least 3 days before the COlIecticn_experiment.-_ i

- Bags collection

The experiments are .carried out 4 fimes for .'w'ee_k: as .'M'cn.day,
~Wednesday, Friday and a complementary day. The bags with wastes
are collected the next days following the experiment, as Tuesday,

Thursday, Saturday and a complémentary day. The collected bags are o
taken to a place to be assigned later. The place has to be located within ~

~ Puno city and should have a roof and a cement floor to avord the
problems caused by rains. : B AR

. Welghmg

: The bags wrth garbage are werghed ]cmtly acccrdlng to each zone of
 the sectors, being the weight regtstered wathout forgettmg to subtract .

| the welght of the bag.

- Breakmg the _bag.

~Then, the bags are broken and their content is placed in plastic canvas.

The broken bags are separated from the solid wastes collected. - -

" The sample is deposited in a bucket in order to obtain its We:ght and

volume. The net weight of the sample is obtained after subtracting the S

weight of the bucket. The volume in Irlters is obtalned from the bucket
i Composrtron Analysrs S

e AII the wastes are reduced to the same size and mrxed
+ Wastes are reduced dividing them in quarters as follows
 a) Wastes are extended onthe floor =~~~
b) Separate them in quarters of the same size (see flgure) :
c) A and A are taken for the next step while B and B are dlscarded
Do a) until obtaining a sample of about 5 and 10 kg, reglsterrng
the weight. :

4= 29
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5.1

A B
B A

e Separate the wastes by type.

. Wergh each type of waste ina bag subtractlng the werght of the bag.

- Flnat drsposrtron of wastes after measurement

After werghmg, wastes should be transported to the frnal drsposal place
using trucks or any other mean of transportatlon

'Collectron of wastes from Hotels and Schools

- Th:s collectron experrment is carrled out on the same days programmed
~ for houses and commercial establishments, this is Tuesday, Thursday,
Saturday and a complrmentary day.

Steps followed

- ',Wastes are collected by means of trucks or colleotron vehrcles from the

garbage deposits used at markets, hotels and schools. The collection
vehicles are weighed on scales for trucks (the weight of the truck should
be known to subtract it), then the characterization is done and the
weight and volume per unrt is found L :

. Ftnally, garbage should be transported to |ts f nal dlsposal place

. DEVELQPMENT OF THE PILOT'PROYECT

QUESTlONNAIRE SURVEY OF THE INVESTIGATION

'Thrs survey has been elaborated for the Study on the lntegrated Water

Pollution Control for the Interior Bay of Puno on Lake Titicaca in Puno Clty |
by considering all the factors whlch could mftuence in the contamination of

' the take

Thls survey covers 7 parts wh|ch are:

| - {A) Profile of the interviewee

- {B) Housing conditions.. s '

- {C) Personal characteristics of the mtervrewee :
(D) Environmental and sanitary characterrstrcs N
- {E) Characleristics of wasles water

s (F} Characteristics of solrd waste.

(G) Aspects concernrng the possrbrllty of payment and cooperatron

'iAs for the SOlld wastes the most representatwe results are gorng to be

consrdered in thrs part
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6.1.1 PROCEDURE OF THE QUESTIONNAIRE SURVEY

To conduct the interviews on homes and commercial establishments it
was requested the collaboration of the Sludents of the faculty of
Economical Engineering of the Altiplano National University.

To visit the designated zones the students were grouped |n couples
(14), each couple received 4 surveys: 14 X 4 = 56. S

Two vans were used for the initial transportation of the mtervrewers
Interviews started in zone C, considering that there were higher
possibilities to find somebody at home at that time of the day. = ,
For the first day in the morning it was planned to go to Barrio de Azrrunr
(C-1) and in the afternoon to Mirador de Yanamayo (C-2).

The survey was carrled out of Monday 23to Thursday 26 of November

The schedute for the questronnalre survey was

Date : : o Place

November 23" (mornlng) . _|C-1: Barrio AZ|run1 S
November 23" (afternoon) _1C-2: Mirador de Yanamayo
‘| November 24" (morning) ; : D-1: Comunidad de Chimu
| Novembeér 24™ (afternoon) -~ |D-2: Cancharani
- |November 25" (morning) - - - - |B-1: Torres de San Carlos -
| November 26" (afternoon) . - -~ |B-2: Urb. Huascar -
November 26" (morning) S A I Lima o
_ November 26"'(afternoon) ' R A-,2_: Mercado Central

- 5.1.2 SURVEY OF CHARACTERISTIC ON SOLID WASTE (F)

The number of interviews made once the survey was flnlshed is shown o
in the followrng table

NUMBER OF INTERVIEWS MADE IN PUNO CITY

[ZONES_| INTERVIEWS _]
A-1 | - .53
A-2 | TTTsg
B—1 56
B-2 56
C-1 56
cC-2 - 56
D-1 | - 54
D-2 | 51

Source: Survey of Investrgatton November 1998
Ovwn elaboration

The resutts obtalned after processrng the survey are

Table No 1, shows that 90 9% know thet there is a probtem wrth a sotrd
waste - L _
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TABLE Noa

CONCERN WITH THE GARBAGE DISPOSED

(Public Areas)

Number

Answers Percentage
- Yes 401 90.9 %
No 22 5.0 %
Don't Know 18 ) 41%

Totat ' 441 ~ 1 100.00 %

Source Survey of Investlgatron November 1998.

© Own elaboration

See Annex No 2 for detaits of each Zone

- Table No. 2 shows that only a 39, 2% of the mterwewees know about the
" procedure of the solid waste are collected, while 60,8% have no

knowledge about this. It can be confirmed one of the problems is the tack

- of knowledge of the inhabitants about these topics.

DO YOU KNOW METHODS OF SOLID WASTES COLLECTION

AnsWers Number Percentage
Yes 173 39.2
“No = 198 449 -
- Don’t Know 70 s 15.9 N
| Total 441 - 100.0

- Source: Survey of Investrgetron November 1998.
Own elaboration
o SeeAnnex 2 for detarls of each zone.

) T"ebte N°® 3, shows that most of the p'ebpte agree that the hendting of

solid waste is a responsibility of the Municipalily (Local Government).

. The do not realize that this is a problem that requires not only the
- participation of regional and local authoriiies, as well as of the Central
- Government, but that it also involves the cooperatron of the inhabitants,
- as main generators of the wastes SRS :

RESPONSIBLE AUTHORITY
FOR THE ELIMINATION OF SOLID WASTE
:tnterwews_ State Munacrpalrty : Nerghbors | Others
T B SRR ~ themselves '
441 3 393 7 38

o Source: Survey of Investigation. November 1998, .
- Own elaboration
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- GRAPHIC TABLE N°t

Conccm with the garbagc Percentage
. disposed (Publlc areas) %
YES o401 90.90
NO = - 22 S 500
Dont’'Know 18 . - 410
Number of | - e . '
- intervieg S 441 ¥ 100.007 - =

CONCERN W ITH THE GARBAGE
| DISPOSED (Publlc Arcas)

2 NO L

o . = ' E'.ID_ont'Know
- _.4%‘ BY% |

4— 33 .



GRAPHIC TABLE N°2

DO YOU KNOW METHODS OF SOLID
" WASTE COLLECTION

.. ' : ;DON‘T
ZONAS ~_YES _NO KNOW
Al _ 23 23 7
T A2 W 29 10
Bl - 31 22! .3
B2 a2 10
o BT U & | B2 | B
el A 30 | I
D1 18] as) 11
D B 19l 16

ANSWERS | 173 198 . 70

% O 39 45 ' 16

'- _‘ DO YOU KNOW METHODS OF SOL]D

WASTE COLLECTION

. |JDONT KNOW
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-GRAPHIC TABLE N°3

Number of | Percentage

intervice %
State . -3 0.7
Municipality | -~ 393 K 89.1
Own neighbo | 7 1.6
Others - 38 86
< |Total 441 - 100.0

Number of interviee

| Resi)ons_ible"autho'rity for'thé e-liniinajtion of
- solid wastes | |

450 -

400 -

350 -
300 -

250 -

200 -

150 -

100 -

State 'Municipal;'ty Own neigﬁlbdrf"- | Others

Au'th.or_ity'résp'on_sible B
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5.2 COLLECTION OF WASTE . -

Once the questionnaire survey was finished it was programmed a day to
 distribute the bags where the samples would be collected; one bag per
- day was distributed.
o The bags were drstrrbuted in the houses where the survey had been
- carried out for 4 days or about 50 interview X 8 zones X 4 bags= 1
- 600 bags.
o The bags were rdentrﬁed wrth the number of the survey questronnarre
name of the person, address and zone they belong to. ‘
» Bags were handed to the same people who carried out the survey.
~ « Two vans to transport the collectors and two pick up trucks to collect the
, bags with the wastes were used. (See Annex : Photos)
e A route was established and ‘meeting points were fixed so the trucks
could go to unload and then continue with the collection of bags.
o « In order to weigh the samples, once the bags with wastes arrived they
€) ' .. were removed from the truck, separated by zones, and finally the
. weight of each one was regrstered in the number correspondrng to the
questronnarre survey (See Annex Photos) .

- 5. 2. 1 GENERATION PER CAPITA

. Through the about ﬂﬂy (50) interviews carned out in each zone we can

_ know the approximate population that participated in the survey.

e During the collection of the samples we will know the amount of

© generated waste, by werghrng the bags corresponding to each
famrly (See Annex Photos) '

To obtain the generatron per caprta we consrder the fot!owrng pornts

o It will be consrdered the contrnurty in the collectron of samp!es of any of
- the families that were interviewed. =
€D e The data, with no registers in any of the four days of the collection
: ' - - process, those registered only dunng one day, and those with extreme
‘values will be discarded. o
. An average generatron per caprta per zone wrll be obtarned

Obtalnlng the generatron per caprta

Generatron = Iﬂgt_ﬂerghi of w stes collected in a zon_i[or a det [mrne
tamrjy) "
" Per Caprta Quantrty of :nhabrtants in the zone (determrned famlly)

B By obtainlng an average generatron per. caprta for the zones, ‘we will obtaln
frnatly the generatron per caprta in, Puno Crty :

" Table No 4 ‘shows the Generatron per caprta to obtarn in the survey zones
- “The commercral sector wﬂl be shown afterwards :
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TABLE No. 4
GENERATED WASTE PER CAPITA BY ZONES -

ZONES GENERATED WASTE PER CAPITA
: s (Kg!personlday)
B B-1 : L 0.30
B2 039
c-1. 022
c2 025
D-1 B 041
D2 - ] 041

Source Survey of lnvesttgatron November 1998
© . Own etaboration - -
. See Annex No. 3 -B fordetalts of each zone - -

" The generatron per caprta (Kglpersonlday) erI not be obtairied for Sector
A, the commercial sector, which is reflected in Table No. 4-A. The amount
of waste for A-1 is considered by indicating the amount generated in one

day (Kg/day) and the number of establishments participating in the sample. =

For Sector A-2 it should be consrdered the number of stands in’ the'r
Mercado Centra| : L :

TS '

0 ZONE | GENERATEDWASTE

- AR S (Kg/day) - '

A ' 3 2448 - .
A2 e e ‘42'122n PN

Source: Survey of Investrgatron November 1998
1 Own elaboration :
See Annex No.3-A for detarts ot each zone ,
1)} Samples 31 commercial establishments in Jr. Luna
© 2} Samples 27 stands in the Mercado Central ~ -

5.2.2 SPEC!FIC GRAVITY (Kg m)

_ The volumes of the samples were obtalned frorn the ones lndrcated in the

corresponding buckets, thus weighing these ones on a. scale and B

dlscounttng the welght of the bucket (See Annex Photos)

Obtalnlng the spectf ic gravrty

"Specificgravity = oight of the sample (K@) =~
_— _ - Volume of the bucket with the sample(it.) .
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GRAPHIC TABLE N°

GENERATED
) i ‘WASTE PER
ZONES " CAPITA
(Xg./person/day)
B-1 0.30
. B-2 - 0.39
C-1 0.22
C=2 . 0.25 :
D1 0.41
D-2 041 -

-
=

o

o
D
o

o
(%)
(=}

Kg./person/day

0.15 -

B-1 B2 cC-1 e b1 D2
ZONES
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. Table No. 5 indicates the specific gravily obtained in the survey zones

TABLENo.5
| SPEGIFIC GRAVITY BY ZONES

ZONES SPEC!FIC GRAVITY (Kgiit,)
Al 0.20
A2 | 029
B4 | 047
B2 | 048
C-1 o045
c2 | 021
D1 | 0.12
D2 0.5

. Source: Survey of [ nvestrgatron November 1998,
* Own elaboration :
See Annex No 4 for detarls of each zone.

8. 2 3 PERCENTAGE OF CHARACTERIZATION OF SOLID WASTE

'A representatrve sample (5 to 10 Kg ) is consrdered in the ca!culatlon of
~ the characterization percentage. Then wastes are separated accordlng to
_ the followmg categones o

‘ 1 Paper, cardboard 6 | Other combusible |9 |Non ferrous metals
2 | Organic waste ‘|6 |Plastic ..~ - |10 |Glass ‘
- |3 [Fiber and cloth |7 |Rubber and Ieather 11 ] Stone and ceramlc
4 (Grassandtrees :- |8 |Ferrousmetals . {12 |Other . - = ~ non
L b lcombustibles

. Each waste category is werghed and expressed in percentage

% Percentage of Wﬂghl&f_any_typﬂ_o_f_ua_s_te x 100

Charactenzatron Totat welght of sample
The physrca! composrtroh of the solld wasle for each of uthe "ZO'nes ISl

obtained. Finally, an average of the physrcal compos:tron of the solid
- wastes in Puno City is obtalned 3 : :
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GRAPHIC TABLE N°5

ZONES | S.G.(Kg./)
A-1 020 0
A-2 0.29
B-1 0.17
B-2 0.16
C-1 0.15
A C-2 0.21
: D-1 0.12
' ) D-2 0.15

0.25

0.20

0.15

. SPECTFIC GRAVITY (Kg./t)

0.10

0.05

0.00 e
A-1 "A-2 'B-1 B-2 C-1 C-2 D-1 D-2
| ZONES .




Table No.6, shows the percentage of the components found in each of the
survey zones. . .

CHARACTERIZATION OF THE WASTE COMPONENTS
- BY ZONES

- ZONES A-1 |A-2 B—1 B-2|C-~-1|C-2|D-1|D-2

ltems % | % % | % | % |["% | % %

Paper,waste | 2402 | 603 | 13.81 | 11.09 | 1283 | 7.81 7.88 | 5.38

| Organic garbage | 38.14 | 62.22 | 47.86 | 59.56 | 39.68 | 29.82 | 38.38 | 47.09

Fiber, cloth | 380 | 222| 253 341 1 4.01 335 | 323 | 1.74

Wood S 1.11 S 060 | 064 | 040 | 0.44

|Plastic - - 20.72 5.08 | 20.04 11 95 1723 } 16.75 | 22.02 | 17.15

Rubber, leather | - . . | 889 253 | S e 3.64 1.45

- | Ferrous metals ~330 |11 4.28 461 6.21 1037 | 8.08 | 8.72

|Glass = - 7.52 111 | 195 | 187 | 0.60 | 8.61 7.08 | 9.59

Slones, ceramics | - 1 L 1 040 1 - 1121 1.45

[Bones -} o 842 | 380 [ 068 | . | ] 040 | 058
o lSeil 045 | 3.81 | 3.1 6.83 | 1844 | 2265 | 768 | 6.40 '
Total =~ - - [100.00 {100.00 |100.00 |100.00 [ 100.00 100.00 100 00 [100.00] -

' Source: Survey of tnvestrgatton November 1998
Ovin elaboration :
See Annex No 5 for detatts ot each zone o

5.2 4 WASTES GENERATED IN SCHOOLS AND HOTELS

é For the collectron of solid waste a total of six schoo!s were chosen two

~of initial education, two of primary educatron and two of secondary
- education; and two hotels.

e The collectron was carried out duan two days December 7 and 9

¢ Information as number of students, teachers and administrative sta'ff'"": |
. was requested to the schools in order to know the quantrty of people =

| that generated the volume of wastes collected.

» The number of guests Iodged durrng the prewous day was requested to |

- the hotels.
e The sample was welghed and regrstered
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GRAPHIC TABLE N°6

CHARACTERIZATION OF THE WASTE COMPONENTS BY ZONES

SAMPLING POINTS A AL B:1 B2 | -Cl C-2 D-1

D-2
Items to be measured % %a %o % %% %o %8 %
Paper, Cardboad . 24.02 603] - 1381 1109 12.83 7.81 7.88] . 538
Kitchen garbage . ' -38.14 62.22] : 4186] - 59.56 39.68 2982 3838 17.09
Fiberand cloth - - 360 - 222 . 25 3.41 4.01 335 3.23 1.74
Other combumbles(\\ ood) e 1.11 - (.60 0.64 0.40 0.44
Plastic -~ - - 2072 5.0% 20.04 11.95 17.23 16.75 22.02 17.15
Rubber and leather : - - 889 - 253 i 3.64 1.45
Ferrous metals 330 1.11 " 428 461} 0 621 10.37 8.08 272
Glass - .+ - - 1.52% - 1.11 1.95 1.87 0.60 - 861 7.08 9.59
Stones and ceramics - : s I 0.40 ) 1.21 1.46
- Oih‘rnocombushbh(Bone) £42 339] - 0638 S - 049 0.58
Land - - . : 2710 381 © 311 -6.83 18.44 22,65 7.68 6.40
TOTAL R 100.00] - 10000} -10000] 100.00} - 100.00] 100.00 100.00 100.00
CHARAC'] ERILA l ION OF THE WAS F E
COMPONENTS BY ZONES
70
6o |
50 - 841
5 B B2
ot 40 e Dij—l
E:; : _
1 ' 0B-2
: e EC1
- 30 ‘
oy 8c2
20 - e Br— BD-1
D2
10 -
0- -
SRR I RN
, b é\@ : ‘2\@' \z?& 6"} .
LY \é‘" S é‘b : oﬁc’
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Table No.7 shows the resulls of lhe collectlon obtamed at the schools, as
well as its generation per capita.

'[ABLEHQ.J

COLLECTION IN SCHOOLS

[ “Name TNumber of Welght of " Generation per
people samples ~ . capita
» , Lo - (Kg.) (Kglpersonlday)
- CEL 192 268 3.7 - 0.0138
CEI193 . | 241 64 0.0265
70010 1240 221 0.0178
: 71013 1171 26.6 0.0227
~ GLORIOSO SAN 1539 4.26 . 0.0028
, CARLOS ' S ) :
G.U.E. SAN CARLOS - 2631 11.9 0.0045

Source: Survey of Invesligation. November 1998 Own e[aboratton s
See Annex No. 6 for dela1ls

Table No. 8 shows the data obtamed from the collectlon at the hotels as
' _well asits generataon per caplta L _ L

* COLLECTION INHOTELS

Generation per

Name - Number Weight of
o of guests | samples (kg.) . capita
o e (Kglperson!day)
" HOTEL ITALIA - 19 6.4 0.33
- HOTEL 20 26 013
FERROCARRIL : e R

" Source: Survey of Investigation. November1998 Own elaboratlon S
SeeAnnexN 6for delans o : : :
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6. RESULTS

The results obtained from the solid waste collection survey and some data
coming from the questionnaire survey are presented.

Table No. 9, shows the generalron per caprta in Puno City obtained from the
average generated in the resrdenlral sectors. .

GENERATION PER CAPITA lN PUNO CITY

PUNO WASTE PER CAPITA
. _{Ka. Iperson/day) -
verage ; 0.33 :

Source Survey of Investlgatron November 1998 Own elaboration

Table No. 10 shows the value of specrf c gravrly found et Puno City.

- TABLE No. 10
SPECIFIC GRAVITY IN PUNO cmr -

PUNO | S.6.(Kalii)
~_Average - 0 0418 0

Source Suivey of Investrgatron November 1998. Oown e!aboratron

" Table No. 11 shown the average result obtarned of all the zones of the sample.
' These values are the charactenzatron of wastes to Puno Crty

CHARACTERIZAT!ON OF SOLID WASTE
: ‘ INPUNO CITY - ‘ :
COMPONENTS L PERCENTAGE% '
Paper, cardboard - - 104 -
" | Organic garbage i 437
.| Fiber, cloth - - 29
- IWeed - T o0s- -
_|Plastic. - S 18.5
¢ |Rubber, leather {25 . .
. | Ferrous metals - . .. B2
. {Glass - vy 0 64
- |Stones, ceramics = | - 205 -
" |Bones . il 200
Soil . - L 9.4
S|TOoTAL - o ~900.0

“ Source: Survey of Investigation. November 1998. '
-~ Own elaboration .See Annex N°7 with details
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GRAP-H'C.:TABLENf?11;;_-

CHARACT ERIZATION OF SOLID WASTE

IN PUNO CITY

COMPONENTS PERCLNTAGE
Papcr Cardboad - 10.4
Kifchen garbage 43.7
Fiber and cloth o e
Wood : . 0.5
Plastic - % " 7 i Y 16.5
Rubbet, teather - . o4 o - ©.2.5
Ferrous melals ;. 0.2 . .,
Glass 54 . -
Stones, ceramics 0.5 '
Bone e 200
Land 9.4
TOTAL R -_100.0

PERCENTAGE

WASTE IN PUNO CITY

COMPONENTS

CHARACTERIZATION OF SOLID

IPaper Cardbéad
; l Kntchen garbage
a Fib.elf a_nd cloth
i Wolod

', l Rubber leather

E Bone

SO i

IPlastlc

I I‘en ous metals
I Glass

I Stones ceramlcs '

La_nd

.4.—', 4'57'



~ Table No.12, shows tie solid wésfé'geﬁératéa in torifyear and ton/month, in the
city of Puno, calculated through to the generation per capita and the population

forecast.
.. . JABLENo12
: GENERATION OF SOLID WASTES IN PUNO CITY
Populallon 1998 " ; Generallon : Generatlon Total
(Thousand - (Kg Ipersonlday) ¢ (ton .| (ton
Inhabntanls_) ' : f—lday)-‘ _lyear)
1014 V| 033 : 33.5 | 12,213
. Source: (1)lnstrtuto MNacional de Estad[stlca {INEI) ST
Elaboratlon CUANTO S A :
é? s Tab[e No. 13 shows comparatlve values of the charactenzahon of wastes

obtalned years before the project by the Munimpahty of Puno.

R S S SN
AT A S N A T

- § COMPARATIVE TABLE OF THE CHARACTERIZATION
: OF SOLID WASTE IN PUNO CITY i

Components [ 1994 1997 D 1998";'-31
- [Paper, cardbg_qrd -1 95 8.2 104: | .
... -| Kitchen garbage | 4937|. 398 | 437 |} .
" | Fiber, cloth ; T Togh
WOOd . (!- B ,' L ' 05
fPlastic - w103 |- 114 | 165,
7 - |Rubber, leather | B 25
@ |  [Femousmeidls | 12 | 498 | 62
- : oo o¢|Glass o o |68 1 87 | 54-
Stones, ceramics | . . |. 1 05
iBopes . . . I oo 420
seil. 7240 [ 290 | 94
Total P | :1000 1000 . 1000

: Source, (1)Mun:cipahdad Prownma! de Puno e
o (2) Survey of Investigation. November 1998. Ty
Own elaboration -~ '
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~ GRAPHIC TABLE N°13

| TABLE COMPARATIVE TO THE
. CHARACTERIZATION OF SOLID WASTE INPUNO

: : 1994 1997 1998
Items tobe measured |~ % % % -
Paper, Cardboard . 9.50] . 820! . .103
- |Kitchen garbage - 49.30 © 39.80| © - 43.73
Plastic . | 1030 1140} - 16,53
Ferrous metals b o200 0 490 o oels| o
Glass _ 580 - 6.70 539
Land ‘ ' ' 24.00]  29.00] - 17.84
© (%) The tandin this case o include fiber, wood, rubber, leather, stonds, ceramtics

* CHARACTERIZATION OF WASTE

60

B Paper,
Cardboard

MW Kitchen
garbage

O Plastic

| OFerrouns
metals

Percentage

WGlass

Bland

1996 1997 - 1998
Items to be measured
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O

7 CONCLUSIONS

'lhe generatlon per caplta obtained in the survey is referred to the
residential sector. _
For the commercial sector, the amount of waste is considered by indlcallng
the amount of waste generated dally (kglday) and the number of places
considered.

- The weight of the samples durrng the colleclron of solid wastes from schools
~ is not representative. During the days of the survey the students went to the -

school only to glve their exams. Thelr stay in the schools as well as of the
teachers was minimum.

“The waste collection at hotels i |s minimum if we compare it wrth the number _
~of people lodged there. Mostly the service they offer is lodging and

breakfast.
A good acceptar-ce of the samples cotlectton was observed in the zones

- surrounding the hill (Zone D), due that the collection of wasles is usually
- done weekly, biweekly or scarcely {cleaning campalgns) ‘ :
" No collection was carried out in zone A1 on the first day of the survey,

‘December sixth, due that most part of the commercral establlshments in Jr

- Lima remain closed during Sundays.

For the commercial zones (A-1, A-2), we had to modtfy some questlons of
the survey in order to get the necessary information. This was because

- some of the interviewees were answering as if they lived there.
* The high percentage of organic waste in zone A-2 is just|ﬁed due that the

samples are originated at the Mercado Central.

) ‘The questionnaire survey was difficult to carry out ln the zones far away of
 Puno City, (Zone D), dué to the Iocat_r_on_of the zones (near the hills), the
- distance between houses and the absence of roads to move along..

Generation per capita in zone D (Comunidad Chimu, Cancharani) is slightly
higher than in other zones. As it can be appreciated in the results of the
physical composition, there is soil, stones and ceramics. This is because on

{hese zones away from the city there are small farms, and its cleaning
‘makes that these heavy elements be found in the waste of these. = -

.i_RECOMMENDATIONS -

it is necessary to consrder more days for the waste collectlon survey (al'

- least seven days), because the type of waste ¢an change accordlng to the

inhabitants activities.

To work with samples from schools we must be sure that the samples will

be collected during regular school days

Samples of the commercial establlshments should be collected dunng

regular working days of the week.

If services are provided in the places where samples will be collected (as
clothes, food,- vegetables, etc), it should be specified in the survey

~ questionnaire the approximate number of clients that are attended daily,
because they are the ones that generate the waste_on a higher proportion.
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¢ If the queslionnaire survey is to be carnéd out in commercial establlshménts
the questions should consider. that these are places where people are in

transit and that people work there instead of lwnng lhere
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