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"1 The results of the survey ware summarized in the following tables.
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Estimation ef polfution toad gémraﬁun by livestock

Grganic Matter (BOD)

Alpeca

Sheep Cow Hog Total
(head) BOD (kg'd) (head) BOD (kg'd) (head) BOD (kgd) (bead) BOD (kg'd) | BOD (kgd
Mituge 250 150 65 BT I I K (3 15 246
1{Dos de Mayo 50 © 30 4 04 |71 R ¥ 2 14 53
3| Ventitha 200/ 420 153 ‘92 50 30 50 s 517
4[Orkepata bio It 0 00 0 00 30 21 33
5| Pucamayo T C 41 10 Co08 0 00 3] K] 66
6l Chacaritla 70 L 42 9 - 00| . 0 00 ¢ on 42
7{Santa Rosa 60 38 [ Co00 o0 00 I} 11 47
$15an Mastin .M S 2 5 03 - 00 5 18 12
9lao manto 200 120 40 1| 25 15 [ 00 159
10]Husyra Pucara 45 D23 1% 0 Ps 03 25 13 54
11| Copulani 1583 95.0 0 120 © 168 101 15 Ll 1182
12| faytibaaya 1500 200 302 181 B 00 0 14 195
13|Chima 1633 93 ¢ £0] . 4% . 0.1 30 2.1 1049
Total 6216 373 871 523 0} 12.4 HT1 22 | 464.7
Nitrogea (T-N) X
. - Sheep : Cow - - Alpaca - Hog : Total
(head) | T-N(g'd) {head) T-N (kg3 (head) T-N (kg/d ) {ead) T-N(ed) | T-N(e'd)
1 250 61 B © 0B . - 30 o8] . % 10y - 94
2[Dos ¢ Mayo 50 14 [ el 12 63 0 03 21\
3Veatila 700 189 153 D18 - 50 14 50 03 no
4Gekopata ) 05 0 00 -0 00 30 05 16
StPucamayo 70 R 1w - 01 ) 0.0 31 04 24
6|Chacaritta 70 19 9 0.0 L0 C o0 ) 0.0 19
7[Sata Rosa €0 16 i 00 L0 00 [ [x] 19
!ﬂSan Martin .33 09 5 . oed .0 .00 28 04 14
9]A%o manto 20 LY 400 - oS b33 07 0 00 66
10 {Huayna Pucara 45 CR2 10 R A s B3| 235 04 18
11 {Capullini 1583 427 00 z.4r 168 45 1] 03 499
12| Peyttibuizya 1560 405 W L 36 0 090 20 03 444
B Chimy 1633 441 80 1.0 L. 9.0 30 03 456
Total £216 167.8 811 . 105 290 78 311 53 1984
Phesphorus (1-F)} - .
. : Sheep P Cow Alpaca - - - Hog ) Total
(head) T-Fikg'd) (heady T-P(hg'd) {head) T-P (ke/d) (kead) T-P{kg'd) | T-P(ke'd)
[} () S 250 180 6] . . 03 30 ST 02 T 0.4 29
2Dos de Mayo 50, 04 5 0.0 7] o L0 ol 06
3| ventita 700 49 153 Li 50 0.4 50 04 6%
4lomkopata S 0.1 i 0.0, ) 00 30 01 03
$Pucamayo 70 05 10 0.1 0 00 5 0z 08
¢|chacerina 0 0% i 6.0 .0 o0 ] 05, 05
7|Sarda Rosa 60 04 0 00 0 6.0 S 0i 0%
#]5an Martin 3% 01 s 0.0 L0 - 0.0 B 02 04
9{Aho manty 20 14 4 03 5 02 9 00 19
10 {Huayna Pucera 45 03 10 ol 1 eo 3 [} 06
1] Capuliani 1583 1.1 206 14 188 12 15 0.1 138
1112 0ikayz 1500 195 | 2 ) .00 0 01 127
13]Chima 1633 11.4 fof 05 0 00 30 0.2 122
Totl £11% 435 17 [¥ 250] 21 311 72 54
Unit pollution foad (g'héad 'day)
) BOD TN 23
Sheep. 60, 2 1
Cow 50, 12 1
Alpaca &0, 27 7
Hog 70 1] 7
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Estudio sobre ¢l pastorco ¢n las microcuencas

1. No. P-
2. Fecha
3. Loc.a]i-dad
4 E.s.péciesyNo. deCabe_zés . Qﬁnb Pmch
| o Vacuno ..Ec;'ujno

5. Nombrede Propietaﬁo(a)

6. Distancia hasta la zona de pastoreo - km

7. Nombre de la zona de pésltolrco

8. Arca aprox. de zona pastorco

_. 9. Especie dc pasto

10. Motii'o de crianza




© 9

10. Epoca de sicrabra .y cosecha
1. Abono ( Tipo y cantidad)

12, Insecticida  Tipo y cantidad)

' Cultivo

' _Nombré de agricultor(a).

. No. G-

Fecha

Localidad

 Estudio sobre 4rea de cultive y variedades cultivadas

&

Producci_én'

No.deSacos ___ ___ __ Amoba

. Area total it ha, m2

Area apt_a para "c'ultivo '

. rAreaculti;'ada R ha, m?2 g







1. DATA CONCERNED TO THE COLLECTION AND TRANSPORTATION



INTRODUCTION

The microbasin of Puno has a 5,699.6 has. Surface (PELT, 1999). Itis located among
the 3,809 m., the lacustrine coast level, and the 4,500 m. height, the hlghest point
marked by Hrll Putina’s summit.

The water divide that marks the microbasin limit has 51.99 km. long, and the lacustrine
coast line has approximately 16.5 km long. The tolal perimeter of the microbasin is
68.5 km. (values calculated by plammetrrc measure). -

The hills surroundlng the microbasin have very steep slopes which fluctuate among 25
and 37 slope degrees. The adjacent or near areas to the bay can reach a slope near to
0 degrees belng their average 5. 2%, in some srtes L '

Puno Ctty, located msrde the mlcrobasm is an urban place wrlh the largest populatlon

~ concentration in the Peruvian Iacuslrtne coast. It is also the nodal center of the - -

transoceamc way.

Acttvrlres generated by constructlon credlls have encouraged the urban development in
the crty, and also the constructlons of cornmercial centers and houses.

Nowadays, Puno bears the most |mportant nattonal and mternatlonal tourist flow of the

highland with approximately 120,000 tourists per year. This represents a 14% of the = .

nallonal tourism activity (in accordance with one Tourist lnformation Official from INEI)

This has caused a bigger demand of servrces of specrally those related to the
environmental lmprovement and to the solrd résiduals trealment

: Due to the characterlstrcs that presenls this study area, soltd resrduals are sptlled |nto '

ihe lake in a directly and indirectly way, which causes serious problems o the ecology,
to the environmental health and to the landscape aesthetics with the consequent
 devaluation of cultural and landscape heritage of lhe hlghest navrgable lake in the
world.



O

1 CONCEPTUAL BACKGROUND
Cleaning Campaigns

These are the actiwues that are carried out apart from pubhc cleaning normal serwce in
areas where refuse collécting service do ‘not work regularly. - It includes refuse

“collecting in solid residual clandestine accumulation places.

Gathering Points -

These are the pleces where sweepers, tricicleros (people who gather refuse inside

~ trycicles) and wheelbarrow men accumulate street refuse in order to be collected and
~ trasporied to the sanitary landfill by collecting trucks.

Accumulation

- tis the process for which tricicleros and wh_eeiba_rrow men collect refuse in a gathering

point or dump.

_D_ump_ﬁ'

" Places where refuse is accumulated in a free and direct way without any technical

handling are called dumps A dump is clandestine when municipal governments do not

“accomplish a regular collecting of accumulated refuse. Collecting in these clandestine

dumps is accomphshed by means of cleanlng campalgns planned each 15 or 30 days.

Constructlon and Demolltron Waste

Waste products of buﬂdlng industry. Construchon and demohtron waste is not

~ considered a solid residual by public cleaning workers; for this reason it is not collected.

Refuse Dispersmn )

n It is due lo transpoﬂ agents such as graveness wmd water ammals and human
_beings.  Dispersion is a process for which refuse extends its alteration in a natural or
~-urban Iandscape :
Transport Processes
"These are the ones ongmated as of lransport agenls such as: eollc process . refuse -

| . transport by means of the wmd

: _Topogrephioa_l Med'ium _



In a microbasin, a topographical medium is a modifier of the acung form of agenls and
of processes manifestations. L _
Climatic Environment

Climatic cnses have generaled a res:slant envnronment in this mwrobasm therefore,

current eroswe processes onginated by rams and superf:cnal water flows are very
violent. _ _ : _

44
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2 TIME AND MATION STUDY DESCRIPTION

It consists in determining the duration or time employed by a collectrng truck during its
run or route in a work day for collecting in gathering points and also for residual
domrcrlrary collectrng

" The objectives for being fulfilt are: -

- Esfab.lrshmenll of the route aecomplrshed by a collecting truck.

- Determination of the time employed by the collectrng truck in accomplrshlng its work
route. -

- A speed measure by kilometers per hour record traveled in each route. -

Parlicipa‘ting personnel:

7 Economical engrneerrng sludents from the Unrversrdad Nacronal de! Altrplano 7

- 1Study Manager

Materials and Methods

LA survey format.
- - Scale maps 1:10,000 and 1 50, 000

- Chronometers, boards and stationery.

- Transportation (double cabin station wagons, double traction statron wagons).
- Information about routes provided by Puno’s Municipal Government.

Among November 19th. and 30th the pamcrpatrng student selec{ron and training was
- carried out. -
o Pr0cedure '
= Trarnrng consrsled on |mpartrng knowledge on:

- Objectlivés and characteristics of the study and its rmportance : _
- - General notions about projects. The project applied to solid residuals, solrd resrdual

concept, recycling, sanrtary tandfill. The collechng processes transport and final
~ disposal. L

. Cartography notrons map management thematic map, scale calculatron _
= The city, the urban morphology, its structure and confrguratron vehicle flow and g

accessmrhty



Tasks assignment and organization
Werkmganization;

Due to the existence of 4 cotlectmg trucks, it was const;tuted 4 work groups 2 students
for each vehicle. ,

Each group had to copy the route accomphshed by the asmgnated veh:cte on Tuesdays
Wednesdays and Thursdays.

On Saturdays 21st. and 28th. and on Sunday 28th. of November 1998 |t was carried
out travels to different ptaces of the cqty by means of that area means of transportatton
The students verified: _

~ Gathering points and ctandeeline dumps.
- Nomenciature and numeration of streets. _
. Cartographtc information prov:ded by the municipal government

On November 30th 1998 at 3:30 it was started the tramlng last slage whlch flmshed at
2:00 p.m.

Students guaded by the Study Manager camed out the pursu;t of the compactor vehlcte
N° 1 testing a way of hII out the formats.

In the evenlng (from 7:00 p.m. to 10 00 p m.) the work was dlscussed and doubts and
disquiets were solved. The Pro;ect Manager suggested some strategles to obtasn a
good tntormatlon : -

On December 1st., 2nd “and 3rd. 1998 it was accomptlshed the respecttve work
accordlng to what is mdlcated on the gwen planes and formats I
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