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" CHAPTER - VIl
NON-STRUCTURAL MEASURES

TARGET AND STRATEGY

' The non- structural measures described in this chaplcr arc proposed lo supplement
. the struciural mcasurcs (the sewerage dcvclopmcm and the solid waste
_ _'managcmcnt) mcnhoncd in the previous Ch‘]p!Cl’S of this rcport for the integrated
~ pollution control of the Lake Titicaca. '

i Thcse non- struclura! meﬁsurcs have the hrgcls 'nmmg at: (1) the dcvclopment and

) sus{ammcnl of lhc orgam?auonal funcuons of the cntmcs involved in the

conservatlon of Puno Bays envnronmcnt (2) the motnvahon of pubhc

parllclpallon into the activities dcveloped for the conscrvrmon of thc Puno Bay’s

: env1ronment

' Thé following s_jfratcgics arc suggcstcd to ac'h_icvc' these thrgéts:' '

(1) Devclopmenl ol an msh(utlonal consolldatlon plan for slrcngthemng the
' Puno Provmmal Munlcnpallly s lnsmuuonal capacny, the MuIllscctoml
Comm1ltcc and the coordmal]on bclween thcsc cnllucs mvoived m the -

conscrvatlon ot Puno Bay s emrlronmcnt

(2) Dcvelopmcnt of a pub!lc cducanonal program to promole and motivate
the public parllmpatlon into the tasks for the conscrvation of the Puno

Bay s cnwronmen(.

H

.POSSIBLE MEASUHES o

In olhcr chaplcrs of thls rcporl scvcral spccntu,d measbres: havc been dlscusscd for

: '- slrcngthenmg_ thc_ managcna]‘ capacily of the Puno Mumcnpal Enterprise for
" Potable Water and Sewerage (EMSAPUNO) and the Division of Public Cleaning -

""'of the' Puno Provmcc Mum(:lpallly To supplcmcnl thcsc measures, lhc followm;_,

o four non- structural mcasurcs arc proposcd:

'(1) The mslltutlonal consolldatlon plan R

@ The publlc educatlon program, o
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Q)

(3) The enlightenment campaign (insfa!la(ion of the Clean Day);

(4) The enforcement of eavironmental vegulations,

INSTITUTIONAL CONSOLIDATION PLAN

The institutional consolidation plan proposcd here aims at the strengthening of

- the Puno Province Municipality’s institutional capacity, and the Multiscctorial

Committee, as well as- the strcngthening of the coordination belwec'n”lhc entities
involved in the conservation of Puno Bay’s cnvrronmeni by 1dcnllfymg lhc roIcs _

| of the most nnportant cnhucs

idém'mcat_zon of the rolés of the main relevant enti'ti'e;e.' IR

o Thcrc are nmany entities mvolved in the conservatron of Puno Bay s envrronmcnt .

-as- shown in Flgure VIIL2.1. Th]S fig gurc also prescnts the mter rc]alronshlps B

be!ween these entities, as observed by the Sludy Team Each of these cntltles has

o spccrﬁcd characleristic, and has some channels lo acccss to somc groups of thc

Puno Clly s rcsrclenls ;'

At this prcsenl llmc, it is obscrved lhat lhe followmg lhrcc cnlmcs arc taklng the
' most 1mportant role § in lhc conservahon of the Puno Bay s cnvrronmcnt (1) the
Puno Provmce Mumclpahly, (2) the \’Iul!rsectonal Commrltee of B Ecology and .

Environment (Mulusectorral de Ecologn y Mcdlo Amblcnle or “the
Muliisectorial Commitlee” -in short) and (3) thc PELI‘ (Blnalronal Specra¥
Project ofLakeTlncaca) P S

Thc inslilulional Capacily of each é.nlity should be sirchglﬁoncd to cffééliv’ely _
carry out the tasks aimed al lhc conservation of Pano Bay’s cnvrronmeni Besrdcs '
the role of cach entily m the framework of conscrvallon of thc Puno Bay s

“environment should also be 1dent1t1cd and lhc Loordmallonal rclatlonshlp ':_

bciwccn these thrcc entities should be rmproved

* The roles lhat lhés_c l_hr’e'c 'mai_n e_nl_ities sho_uld 1_a_kc c:'m_ bc_ idcmiﬁéd ars‘follolwtin'g:'

1) The Puno Provmcc Mumclpallty is rcsponsrble as a compctcnt local
govcmmcnt for the admlnlslratrvc managcmcnl of all actlvltles for the socm-
economic devclopmenl and lhe conserVauon of nalural enwronment of the g

viiiz



- Puno Province. Taking this responsibility, the Munici‘palily should develop the
projects for improving the scrvices of water, urban sanilation, urban sewerage,
- elc. oriented to the Puno City's residents, organize the programs or campaigns
for moﬁvating the residents into the conServﬂibn of the cnvironment,
formu]atc and excculo the rcgulalrons and the plans nccessary for the sanitary

services, envrronmcmal management, ctc.

2) T hc Multlscctonal Commlttce takes the role as a coordinator bclwccn the
' _ state govemmcm the PEL’I‘ the provmcral municipality, the mass media, and
' ‘other relevant entllrcs Through these entitics, the Mulllsectorlal Commilice
sh‘rll acccss to as many rcsrdenls as possrblc to promotc the educational
. programs, and to molrvalc the residents into the cvents, campaigns, and other
~activities which are performed for the conservation of the Puno Bay’s

envrronmcnt

3) The PELT takes lhc rolc as a technical advrscr and is rcsp01131blc as a -
compctcnl state govcrnmcnl for momlormg the changes in cnvironment,

advrsmg the relcvant entrlrcs on the cnvrronmcntal comervatron tcr.hnology,

conduclmg the projects to utrlvc lhc new lcchnology for the conscrvation of

- the Puno Bay’s cnvrronmem raising and managing funds for the projects,

_ 'cncouraglng cnvrronmcnlally-lncndly regloml development, ete. ™ - Thc.
])f{)]ccts conducted by the PELT should not be dup]rcqled with the ones
conducled by lhe Puno Provrncc Munrcrp'ihly '

Thc (hree above-mcnlroncd cnlrlrcs shou]d concentrale !hcrr cfforts in pcrlormmg
thcrr rcspecuvc function , in order lo avord duphcatc citorls and to effectively

push forward the programs and campaigns aiming at the commo_n purposes.
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() Strengthening of the Puno Province Municipality’s institutional capacity

It is undoubtcd !h'at the Puno Provmce Mumcrp'lllly is takmg the most rmporlanl
'role in the conservmon of thc Puno B'ly s environment. There is 1o cnmy othcr
than the Mumcrpahty who can take (he role as the administrative manager of the
urban development plans, the land usc plans, the urban sanitary management, ctc.
. in the Puno City, the biggest lbllulioll source of the Puno Bay. Also, the
. Municipality is the solc entily responsible for the formulation of regulations and
plans rulalcd to the sanilary services provrdcd to the Puno City’s residents, as well

as thc c\ccutlon ot these rcgulatlons and plans

- At this prcsenl tlmc the Mllﬂlmp"i]lly has not bccn prcparcd mough o assume its

competcncc and its fnctions. While it is facmg a scrics of problems such as the

rapid populalron growth the rapid urbanization, the degradation of the

~environment, ‘elc., it remains short of financial resources skillful experts,
__apprOprlatc and tlmcly dcmsron—makmg system, coordmatron bctween the
o admmlstrallvc organs cooperation from the residents md pnva{c orgamzauons

~ele,

Howcvcr lhc dcvelopment of lhe Mumcrpahly s mshtutlonal capacrly should be
' consrdered as an urgent nccd Scveral measurcs almmg at the slrcnglhcmng of the
" Puno Province. Mumcrpahty s mslriutronal capacily had been proposed in the

' —V“Plan of Insirtulronal Slrcnglhcmng of thc Puno Province Mumupa]rly

- (November 1998)”, ﬁ part- of the Program of RCh'lb]lll‘illOﬂ and Urban
Managemcnl for the chubhc of Peru (Programa de Rchablhtamon y Gestion
Urbana en la RCpubhca de] Peru, or “PRGU” in short) funded by the World Bank.

: Aparl lrom lhc mcasurcs drscussed in lhc Phn mcnlloncd above, lhc lollowing

' . measurcs 'lre con31dcrcd o bé very rmporhnt for the strengthening of the Puno

. Provmcc Mumcrpahly 5 msmutlonal capacnty tor succcsstully carrying out the

- pro_lecls proposcd by this Sludy

1) ImproVement of the tax collectron system and the publrc service tarlff :
- charge co!lection system

' The lack of fi nancral resourccs scems to bc lhe most serrous problem that the
' Mumcrpahly is facmg '
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Since the enactment of Decree 776 in December 1993, the main financial sources
of mumclp'li revenues are locai faxes, including property tax, tax on the transfer of
properly, taxes on vchlcles ‘and some minor taxcs on gamblmg, rafﬂes and g‘imcs
‘ 'Howcvcr the use of lhcsc 1nslrumcms is reslrlctcd by central govcmmcnl

reguhuons

"To increase the revenug, at this present time, the Mumc1p‘1]1ly has no other choice
- than the improvement of the system of co]lccuon of local taxes, 'md non- -lax .
revenues (such as the solid waste collection fcc)

The Mummpah{y s tax co]lcclmg capacuy is now bemg constramcd by 1ls wcak
institutional and admlmslrahvc cap’tcﬂy Under the prcscnl passnvc tax collcctlon
- syslem, only fow residents pay propcrly taxes and pubhc service fees on a
- voluntary qus (Throughoul lhc year 1998, there were only 12,000 laXpayers
- among aboul 25 000 houscholds in the Puno Dmlrlct) Furlhcrmorc the method of
- determining this fcc is not reasonable: it bascs on the characterlsllc and the valuc |
of rcsxdcni s cx1511ng propcmes instead of on lhe quannly or quallty of the service -
prowded to cach spec1ﬁed district of !he Cll)’ And all rcsulted a low ratc of tax
:and fee collccllon R ' ' |

- This cx;slmg systcm of collccllon of t'lxcs and fccs should bc rcv1sed The organs
in chargc of collecimg taxes and fees of the Mumclpaiuy should be cqulppcd with

~ more skillful experls and should be able to makc and 1mplemcnt the plans aiming

at the rcvnsmn of the existing tax and fec collectlon system in ordcr lo increase
the Municipality’s revenue, and to make the system more reasonablcr without
partiality." ' : S e ' S

K Be51des it is suggested that the apphcalnon of a kmd of environmemal fee can bc o
" studied as a tool to motivate the p‘lrllClp'lll()n of lhc tourists vrsnlmg Puno Clly and

Puno Bay for the conservahon of ihc Puno Bay’ s ¢nvironment. The tourists’ ar¢ |

gencrally in favor of cnvnronmcmal conscrvallon, and it is expected that such kmd' o

of cnvnronmcntal fee will be accepiable o a ma_]or part of tounsls who visit and
- admire the historic valucs and bcauuful landscapes of lhe Puno Bay and lhe "
Tlticaca Lake. ' L pen
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~ 2) improvement of public retation

Sincé Jﬂlluary 1999, the ncwly selected Mayor of the Puno Province Municipality
has made efforts to reinforce lhc organs in charge of improving public relations.
The Unit of Publlc Refation and Institutional Image, as well as the Dircctorate of

. Public Promotion and Parllmpa(lon has been established among the few organs
ncwly installed in the organization structurc of the Municipality since Jamnry
1999

Howevcr th'c‘opér'uioha.i capacily of the Unit of Public Relation and Institutional
~ Image mentioned above should be strcngthcned to enable the diffusion of
information on the Municipality’ servnccs to the residents, and to motivate the
'.rparllmpa_uon of_rcstd_cnls a_nd other pnvatc entities to the tasks for the

conserva_lion of the Puno Bay’s environment.

Thls Uml of Publlc Relation and Institutional Innge can be assigned as the main
organ in charge of cartying out the public cducation program recommendcd by'
> this Study Takmg this rcsponsnbllly, the Unit of Public Relation and Insmuuoml
lmage should be approprlalely equlpcd to be able to p»rform the tasks such as the

~ followings:

e .Conducling' the educational campﬁigns, the public chlightcnment campaigns,
B R ' o L
. Siagmg lhc campalgns ‘and the events, such as the Clcan Day, the Puno Bay s
Clcan Day, etc 3 '
. Pubhshmg the mumclpal ncwslctlers makmg up and managmg thc cducatloml
: '_tools such as the educational v1dco the educauoml booklcl '
;_ lOpcralmg and mamtammg the tools for lhc pubhc enllghtcnmcm campaign
' such as the v1dco pl’OjGCllOl] qu,on cars ele.; o
g Mamlammg and improving the coopcrat;onal rchuonslnp with the
N rcprcscnlallvcs of lhe. barrlos ‘the rcglomi publlc ag,cncws the \IGOS 'md

oihcr pnvale organlzatlons N
o (3)' : Stfeﬁgthehing 6|‘ the Mult_isector_ial Commiﬂee
Ab menlloned prewously, the Mulhsectona] Commmee is considered to be one of

three mam enlmes lhal are taking the most 1mporiant roles in lhc conservallon of
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2.2

" the Puno arca.  Beside the Municipalily (as an administrator), and the PELT (és a

technical adv1scr) the Mulllscclorlal Committce should pcrtorm cflet,llvcly the

“role of a coordinator 'unong ihc \fiumcnpallly, the state governmental

orgamz,allons, the mass mcdm, and olhcr groups of residents.

However, at this present time, 6111)' with the meetings organized occasionaily, the
: Muilisccloria] Commiltee can not perform its role efficicntly. The Mlllliscctdria_l '
" Committee should be _sirengthened to be able to work pérhmn_enlly, with at least a
~ small office 'ancl an adequate number of 'pcrm'a_n.(.:nlly.workinxg staft members.
The cénlral goifcr'nmenl, and the international codpcralioﬁ a'gcﬁcie's should give
: 1mt1'll supporls to the slrcnglhcnmg of the Mulusccloml Committce. And then the

-_mcmbcrs of the Mulllscctonal Commlllce should give concrete conmbunons to
" the Committee in order to make it work eftectwcly and sustainably.

PUBLIC EDUCATION PROGRAM

- Thc public éduéalioﬁ girogfam'proposed here ailﬁs at the heighténing of Puno

L Cny residents’ awarcness, and conscmusncss on cnv;ronmemal issucs, as well as

W

the promotlon of these rcmdcms parltcxpalton in the tasks for thc conscrvahon of

' Puno Bay s cnwronmcnl
 Objectives of ihé Public Educafion
The objectives of the public education are st as fdllows: |

g ,Explam thc m’agmludc and urgcncy of thc cnwronmcnlal lssuc of Puno Bay

. .Strc&s the benefits of an adcqualc bchawor lo conscrvc !hc cnwronmcm and lol
_ the conlrary, the h‘ll’ll] 01 an 1mpr0pcr onc on pub]lc hcﬂlh wclhrc and lhc
cnwronmcnt as rchlcd to lhe da1]y lltc ot ihc gcneml populallon

-+ Point oul lh‘ll only !hrough thc act;vc pamclpauon of the whole popuhhon can

" the problcms related with the pollutud Puno Bay be solved

3 Poml oul the main hctors causing lhc dcgradallon of lhe cnvnronmcnl of Puno |

Bay. ‘ : e : :
. Promotc the usc of on- s;te f'lCl]lliCS for preventmg Ihc ﬂush of unlrc.ated
.; l)ol]u!cd W‘]lC!’ to the Puno Bay. '
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« Underline the costs involved in sewcrage and solid wasle management as a
public service, and the cffccts of the residents’ improper wasle management

~ habits on SWM, i.c. illcg‘nl‘ dumping increascs the costs and reduces efﬁcichcy
‘and so forth. Also, explain the problcms f'lC(,d by the Mumcnp'ﬂuy in extending
scrvices to non- -collection arcas o :

. Promolc better underslandmg on bmrmg lhc costs 1o improve the lake

© environment. : :

. Promotc 1dequalc wasle disposal habits and pubhc participation in matters
related to solid waste managcmcm lrcalmcm of llqmd wastc watef, as ‘well as

mnlcnancc and use of rclcvam f'i(:llmcs

(2) Methods of Fubilc Educaﬂon o

_ _Gcncrally, pllb]IC cducmon melhods are dmdcd lnto (1) lhc campmgns tqrgclmg
:ihe gcneml or Iargc segmcnls of thc popuhllon 'md (2) thosc lrymg lo rcach
' :llrmlcd and confmcd targct groups. Thc first melhod uhhzes m’nnly the mass
media or mdlscnmmatc gcner'ﬂ campmgns wh]lc lhc sccond concentrates on
rcqchmg speuflc groups lhrough cducalnom] programs cnlighlcnmenl camp‘ngns

(such as evcnis Ieclurcs mcctmgs clc) and othcr coslume dcmgncd campalgns

Target of the education campalgn L Availabe methods
Gencral or large segmcnl of -~ 1- Mass media ('tdveruscmcnl prcss release, efe. in
' _populauon P TV radio, ncwsp'ipers etc}

- Indlscnmlmle ;,Lm:ral campaigns (poslcrs street

wall pamtmg, clc )

Specifi:e_d gr"oup'o[ resident - qucallonal program:.

- Enhgh{enmcnt campalgns o

- Olhcr coslumc designed campnigns.

| In casc ot lhc Puno Provmcc Ihc cl LIIVC mcthods of pubh(, edumllon sccm to

" bc (a) thc cducalmnal program, an(l (b) the enhghlcnmcnt campmgn

: .j'f'Somc spcuflcd cducallonal (Ools such as lhc cducalnoml v1dc0, CdUC‘ﬂlOHi’ll
‘ booklel elc. shall bc prcpared to 1mpr0ve lhc cll'cclwcncss ot thcsc C(lUC‘lllOIl'll -

B programs and cnhghtcnmenl campalgns -
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1) Educational Program

The educational programs target mainly the stndcnis of elcmenlary and sc_c_:ondary
schools. Schools particularly present an cficctive audicnce because ch_iidrcn are
very impressionable, curious and idealistic, so that it is very casy ;o I.ransmit the
message. However, by the same principle, it is also rrery 'casy for them to forget
the issuc at .stake. Therefore, the biggcs{ challengc rcgardirrg o the public
education at schools is how to dcsrgn lhc programs in such a way that the sludcnls

can remember lhc main pomis of the programs
The possiblc MEcasures are (hc followings:

e Expand the rcgu]ar currrculum rc]cvanl to cnvrronmcma] conservalron (to o
convey the basics of envrronmcnla] conservalron o the sludcnts) _ |

. Tram the teachers (on the most 1mporlant facts on cnvrronmental conscrvatron |
and provrdc them with cducatronal m’rterrals to suppon !hmr lcachmgs) '

' ' evclop exlra- currrcu!ar aclwrlrcs (to organue the F cld trrps for lhc sludcnls lo‘
learn the relevant issues lhrough live cxpcrrencc), B | |

e Devclop an cducalrona! tool (to produce thc pamphlels booklcts vrdco iapcs

' ete. as matérials for educaironal programs) k ' ' v

. Olhcr mcasurcs
The loo]s'dcvclopcd for these educational ;)rograms 'o'r'icrrlcd to the students can
however be also used to enhance the awareness of common rcsrdcnts and the slaft

mcmbcrs of the agencies or orgamzatlons mvolvcd m lhc ac{rvrtrcs for

environ mcnlal conservation.

2) Enlightenmént C_ampaign

The cnhghtenmenl campalgns sh'lli complcmcnl the cducalronal programs whrch

aim at the specific targcl groups. “The stratcgy for the cnlrghlcnment campargns s

the rcpcat and mcrtc to LI‘ISIS melhod whcrem sevcral tools arc used for the _I )

. same loplc and are then repeated many trmes For gencral and common

: mformalron mass medra (such as TV, radio) arc cﬁccuve toois. On thc other hand
mcclmgs 'md seminars, events and campalgns can be used for spccrﬁc topics and

arcas.
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~ - Meetings with the Communily

1 T hcsc mcclmgs should be carrlcd out at all cm(hd'ue eommumncs Durmg these
_ 'mectmgs the issucs such as the followmgs are discussed: (1) benefits to hcallh
mcoonomrc devclopmcm 'md the cnvironment of the relevant progmms (2)
rchlronshlp between discases and pollulcd water, solid waste; (3) common
~ discases in lhc commumty, (4) benefits of the reguhr sewerage syslcm and the
waslc m’magcmcnt syslcm (5) the solid waste generaled by cach mdwrdml
~ should be his responslblhly, while the cnvironment should be everybody’s; (6)
nced for changes in bad habits and attitudes; (7) nced for cooperation by the

- community.
- Stagiug of Events and Campaign_s ,
" _The staglng of cvenls and campaigns on environmental eonservatron can focus on

: the topxcs srmrlar fo the ones for the meetings with the commumty The events and

i campalgns may be C(mduclcd by any orgamzalron such as the Multiscctorial

- Commlltce the Mumcrpallty (the Unit of Public Relation and lnslrlulronal Image

or the D1v1510n ‘of Public Cleaning), the Commumtres the NGOs, ctc. The Puno
Provmce Mumcrpalrly and the PELT should’ ldentlfy these cliorts, lry to
coordmale and support lhem as wcll as devclop lhcir own mrtratrvcs '

E _3) : .E_duca_tionél_tools‘_ _‘ -
_Aﬁcr dclermining the public education techniques, proper tools must be prepared.
~ Beside the baekground study and the preparation of lecturers, the educational tools

such as lhc edueallonal v1deos and booklets should be preparcd

o 'These cducatronal tools can be uscd at lhe cducalroml programs carrlcd out by the
'f organs in chftrgc ol publlc cnvrronmcmal cducation in all scctors. These org'ms

should eslabllsh a program to uuh?c these cducatronal tools.

".-".--The educanonal vrdeos 'md booklets should be 1den{1frcd by a specrfled slogan to

:creaic a homogeneous and global campargn

3 The coments of lhe cducatlonal tools should be carefully studied in order 1o m'rkc

them attractrve and easy to iransmrt the spcclflcd messagcs to the residents.
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The Municipality should be cquipped with a ‘video projection station wagon’
which can also be uscd as a campaign car for supporting the cnhghlcmncnl
ampﬂgns This wagon car can be cqulppcd wnh the audio- vlsu'ﬂ instraments
such as the video [)I’OjCClO]’ ‘the casseltc desk, lhc speakers, the phcrard elc. The

Unit of Public Relation and Institutional Image may be aSSlgIlCd the rcsponsnblhty

for opcr‘llmg and m'untammg this wagon car. A program should be made to
iulillze this wagon car at the schools, the parks, lhe lmrkcls lhc commercnl sireets,

etc. ona __dally l_)a_b_lc in order to carry oul the cnvlronlncmal c_ampalgn_s ciicchvely.
INSTAL_LATION OF THE CLEAN] DAY

The qucstlommrc survey on ihe publlc consc:ousncss rclalcd to cnvlronmcnlal

1ssucs camed out by lhc Sludy Team in Novcmbcr 1998 indicated that the Puno

Clly s rcs:don_ls havc_ a rclatively _favorablo_cus_lol_n of cleaning the _roads and other

public .aréa‘s‘ around their houses. A major parl of in__ior_vie\_vt_:d residents had a}so
g exofésscd .thcir willingness to coopotatc with the mu"nicipqi- authority in lﬁo tasks
' for 1mprovmg the Puno Bays cnvironment. And '1ccordmg to lhc rclcvant
A agcncws, a significant number of remden(s had parllc1palcd in the campalgns

: org"mlzcd oocasmmlly in thc pasl for c]can up the Puno Imenor Bay.-

Thcrcfore in ordcr o lmprovc lhc rcs:dcnts conscmusncss on cnv;ronmcnlal '

conscrvatlon the installation of the Clcan Day as a fixed d'ly on lhc Puno Clty s

calendar was rccommcndcd On this day, the Puno Clly S rc51dcnls can cxprcss

- their wﬂhng,ncss lo kccp ihmr district clc*m by sweepmg the roqu rcmovc the

: llltcrcd wastes 1round thll' houscs ctc

: I[owcvcr to succcssful]y conducl lhls (,lcan Day, thc Mumc;pahly 5 c1p‘1cny .
' should be slrcnglhcned at fi rsi. Thc Mumcnp‘lhty should be capablc lo moblhze a.
~ great part of its rcs_ldcnls, by coopegat;alg \vuh_lhcVm'ass_mo(ho,_olhe_r pu_bllc and -

private org,animtiohs o instruct and n'lolivato lho residents, lTho chtc'r'priscs' sﬁops
hotels, lourlst agencics, and othcr Lommcrcmi cnllllcs whlch can earn more
bcncflts from lhc lmprovcmcnl of lhc City’s cle'mllness should share a parl oflhc_ ,
cost rcqunrcd for carrying out this Day. A compctmon between the districts can be

appllcd ) lhal lhc oncs whlch show s:gmflcmt eftorls can bc 'wmrdcd

) 1ppropr1atcly
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2.4 ENFORCEMENT OF ENVIRONMENTAL REGULATIONS

| Regarding to the management of wastewater, alegal norm aiming at Ihe control ol
wastewater quality applied to ail arcas of the country is now being prcparcd by the
Ministry of Health with the coopcmtlon of other relevant awthorities. Aparl from
this, the Puno Provincial Mumupahty had ‘1pprovcd the Mumcqmilty Ordinance
on sqnltallon 'md publlc health in January 1994. So then, the legal framework on
mamgcmcnt ol wasicwalcr and solid waste in the Puno Province sccms to be

: conformablc to thc rcguon where the heavy mduslrlal hclory docs not exist, and

: thcre is only a few numbcr ol mcdlum scalc f':ctoncs

: Howcvcr, lhcsc legfil norms 'md ordmmccs should be cntorccd wnh dclallcd
documcnls dcf‘ mng (hc wohlmg 1nd1v1duals their magmtude the corrcspondmg
lmcs to be 1mposcd as wcll as lhc entities in uhargc of supurwsmg these

v;olatlons

' Bcsu:lcs 1t 1s ncccssary 1o CSl’lbI]Sh a proper and sound ]CgISl'lllOIl for Ihc conlrol
of contamlnatcd was{cs gcncrated by lhc hosplhls and the slaughtcrhousc in the

cny
. In gcnotnl, it is d_il'ﬁ.cull to "c.l'fcclivcl'y (’:onlfol.no'n -point .'poilulion' sourccs by
sin’tcturnl méashtcs An approprmlc land use should be cncoumgcd to minimize
" the oulﬂow of polluhon loqu Mumupql ordm'mcc should also rcguhtc land

" “use from the v1cwpomt of pollullon conirol.  For example, development of the - :

| stccp slopc area or gm./,mg in fhe lmmdallon area should be rcs{rlclcd Not only
'reguialory ways bui also mslrucuvc ways should be adoptcd Yor qumplc it
- mus{ be uscful for polluuon load conlro] lo mslrud ]wcslouk tarmcrs how to treat

‘ and reuse waslc/dung of hvcstock

‘3. -_;'IKCOST ESTIMATION FOR PUBLIC EDUCATION AND INSTITUTIONAL
' CONSOLIDATION PLAN R
’lhc cosls for carrymg oul lhc lnslllullonal consohdatnon phn 'md ihe pubhc
: educatlon program proposcd for 1mprovcmcnt ot Puno Bay ] cnwronmcm are
'_csilmalcd as shown m Table VHI 3 1 'md lable Vl[[ 3 2 rcspc.clwcly As the

wholc non slructuml mcasurcs thc dlsburscmcnt schcdulc is shown m Table
VIH 3 3
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Table VII1.3.1 Estimated Cost for Institutional _Consoiidation Plan

1. Institutional Consofidation

1.'1 Puno ProVincié! Mu‘nicipa'lity , o
1) Improvement of tax/charge collection system ~

19,392]

o assignment -  Chief . Clerk :Assistant] total
Personnel . _numberofstaff 3 . 11 2 - 10 13
. expenses unit (soles/man/month) 1,000° 800;  400] - 2,200
L sub total (soles/year) 12,000: - 19,200; - 48,000] 79,200
Training expenses unit (soles/year) 1,000, .. 2,000 -0 3,000
Administration (1% for personnel expenses) - 120 192. 480 192
. Total (soles/year) ~ ] - 13,120] 21,392] 48,480] 82,992
- 2) Improvement of pub!lc relation (educational program, enlightenment campaign)
assignment Chief | Clerk [Assistant] total
- Personnel _ numberofstaff - | 1, 3 - 6] - 10
 éxpenses unit {soles/man/month) 1,000 800! 400 2,200
T subtotal {solesfyear) | 0 12,0000 28,8001 ¢ 28,800 - 69,600
Training expenses| = - unit (soles/year) 1,0000 30000 - -0 4,000
Administration (1% for personnel expenses) 120 .- 288! - 288] 696
Total (sol'es/year) 13,120! 32,0881 29,088 74,296
12Mu!tisectonal Commlttee e U R R 3
assignment .~ - | Chief | . Clerk  |Assistant] total
P.ersonne! __numberofstaff | 1 1 3 b
expenses - unit {soles/man/month) 1,000 800 400 2,200
o "} sub total (soles/year) 12,000, 9,600 14,400 36,000
Training expenses| - - unit (soles/year) .- : 3,000 - 3,000 ... 0Of - 6000
Administration (1% for personnel expenses) - 120: 96; - 144 - 360
' Total (soles/year) - 15,1200 12,696] - 14,544] 42,360
13PELT (management of fund) - - e S
& o . asmgnment B Ghlef Z Clerk !Assistant| total
: Personnel .- { = number of staff ‘i'm-: 4 0 5
expenses unit (soles/man/month) | 1000 0. 8000 . 400 - 2,200
4 3 " sub total (soles/year) 12,000, 384000 0| = 50,400
Training expenses unit (soles/year) : 6,0001-,- 12,000; 0] 18,000
Administration (1% for personnel expenses) | <+ 120! - 384 S0 - 504
Total (so!es/year) B 18,12075 50,784! ' - 0} 68.904]
4. Enforcement of Enwronmental Regulataons (Mlnlstry of Health) T T
_assignment . Chlef ' Clerk . 'Assistant| total
Personnel - number of staff . m_-g‘ |
~ expenses | _unit (soles/man/month) | Loonx)~- 800: - - 400 2,200
o sub total (soles/year) -} = 12,000i . 19,200 19,200
Training expenses - unit (soles/year) 6,000: - 4,000 - -0] - 10,000] -
) Administration (1% for personnel expenses) 1200 1920 192 504
s Total (soles/year) : © o1 18,4200 23,392 - 60,904
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Table VIIL3.2  Estimated Cost for Public Education Program (Unit: S/.)

15 -

Meaé;ures o ?S(}S)t Remarks
Video prolcclion station wagon
T " [The costincludes the cost for
i : : . . ,
Procurement 289,800 procitrement of video deck, (.ilspla_)
: i monitor, cassette desk, amplifier,
Educational L - |speakers, etc. (soles/l3years)
N ; = 2litersiday * 360
| . _ 9 gasolme cost =21 y
!Op “‘f‘""“_ cost 2,268 daysfyear * lUS$lhtcr (soles/year)
; ;—_" e o :_D"'Whﬁ T
L 'Maintenance cost 14,490 SAot"_proc:.lrc:ilcnt cost
Program R 77 |(solesfyear)
. o R B =1 * at
Making of educational videos | 25,200 | tapelycar S’OQGUS&MP ©
_ ST - |(soles/year)
Making of educational booklets| 12,600 = 2 booklets/ycar * 5 OOOUS$!booklet
ing of ccucatlona] 1407 solessyear)y
‘ BN Making of pfdmotiﬁn po;sters 31,500 - Z'p;slcrs/y car * 2 000US$!poster
Enlightenment } = - = - = ~ |(soles/year)
o R —|=2events/ycar * 10 000US$Ievcnt
© - . - |Holding of evenis and campaigi| 63,000]including "the Clean Day"
~ Campaign . : : - ' ' ( Y :
' PE : e 1= 12 meetingsfyear *
H__o]dmg _ofmeetmgs ?_’7’800 1,000US$/meeting (soles!year)
VI -




Table VIIL3.3

Implementation and Dlsbursement Schcdule for Non-structural Measures

(thousand soles (5/.1000))

Non-structural Measures

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011:2012 2013

1. Institutiona! Consolidation

i3

-~ Grand Total (including IGV)

531:

VI I6

531531 531531 531 53"

1.1 Puno Provincial Municipality _157, lﬁf)z;lj’?; IST 157' 157 157 157‘ 157; !j‘[r 157, _I__S_'ll_i!:’!:i’jm_,_
1y improvement of taxfchargs | g3i g3 g3 g3 g3 B8y 8 W o8 8 BB
col]ecuon system R ) o e
-2) Improvement of public n.lallon 74, M M M T4 74 4 74 74 M T M M

1.2 Mullisectorial Committee 421 42; 42 420 420 4y 420 42, 420 427 42 42, 42 42

1.3 PELT (management of fund) 69 69 69 69 69° 6% 69 69 69 69 69 69. 6% 69

sub total 960, 269 269 269 269 269 269; 269, 269- 269 269 269, 269 269
2. Public I‘ducatlon Program R L L

2.1 Video projecton saton wagon _ | 307, 17 171717 117 VW07 V1717 307
A)Procurement - - k290 - o o oo e o 290
2)Operationcost |22 2 2 2 2 2 2 2 2.2 2 2 2
3) Maintenance cost - 14; 14, 140 14, 14 14 14, 14] 147 14, 14, 14 14, 14

2.2 Making of educational videos 250 25 25 25 25 25 25" 25! 25) 25i 25 25 25 25

2.3 Making of cducational booklets__ 13 13 1313, 13 13 3. 13" 13! 13. 13 13 13 13

sub total 344 55° 55 55 55 55 55, 5§¢ 55! 557 557 55 55 344
3. Enlightenment Campaign_~ ~ N T A

3.1 Making of promotion posters’ 320 32; 32 32, 32, 320 32, 320 32, 320 32 321 320 32

3.2 Holding of events and campaigns 63. 63 63 63, 63 63 63, 631 63 631 63. 63 63 - 63

33lloldmg0fmeetmgs 33" 381 38 38 38 38 38, 38 38 38 38 38 38 - 38

sub total 1327 132013271327 1320 1327 1320132} 1321 132¢ 132: 1327 132, 132

1. Enforcoment of Environmental Regulatid 613 61, 61, 61 61° 611 611 61. 61, 61! 61° 61° 61 - 6l

: . Tetal = .o . 206° 516' 516! 516! 5161 516: 516! 5161 516{ 516: 516, 516' 516! 806

IGV [ 18% ﬁfornemﬂ 1),2.13),22, 23and3l] 67, 15 15, 15 150 150 18! 150 151 151 15i 157 15° 67

: Grand Total (including 1GV) 873 5311 5317 s31° 531, 531" 531; 531: 531 531, 531, 531; 531i 873

" {Non-structural Measures . : 20]4 2015 2016 20|7 2018 2019 2020 2021 2022 2023’2024'2025 Total
1. Institulional Consolidation -~ - ) -

1.1 Puno Provincial Municipatity _157_157 157 57 151i |5_7,_|57 1571 157 157, 157, 157] 4,089
1) Improvement of tax/charge 83 83 83 83 83 83 8 83 83 83 83 8 2,158
.collection system - L R T
2)lmpr0\emenlofpubhc rdahon ] ’M; 749 ’.M1 N 74 74' 74 74 74 ’M' 74: 74 1,932

1.2 Multisectorial Commitlee 42 420 420 42 420 420 420 42 42, 420 42, 42 1,101

1. 3 PELT (management of fund) 69. 69, 69. 69. 69. 69, 69. 69 69 69 §9:. 69 1,792

- sublotal 269 269 269; 269 269: 269 269. 269. ’269 269 269 269 6,982
2. Public Education Program : ; ! : : : :

2.1 Video projection station wagon _{ I_]ﬁ__ 17, 1 17' _IZE l7' Uimll 7 47 ] 1018
1) Procurement - R N S T R -
2)Operationcost - 2 _z____ g;__ _2i 2 2- 20220 2] | %9
3) Maintenance cost 14 04, 14 137 14 14 147 14. 14 14 377

2.2 Making of educational videos 251 25, 25 251 25 25' 251 25! 25; 25 655

2.3 \!akmg of educational booklets 13 13, 13 13 13 13T| 13 138 13t 13 328

sub tolal ; 55, 55 35 55! 55 55! 550 55, 55 55 1,998
3. Enlightenment Campaign : R N :

3.1 Making of promolion posters © 320 32 32,32 32 32 320 32 320 320 320 32 819

3.2 Holding of cvents and campaigns 63" 63 63. 63 63 63 63 63 63 63 63 63 1,638

33lloldmg of meetings 38 38- 38. 38 38 38 38 38, 38 38 38 38 983

: sub total 1327 1320 132 1327 132" 132, 132 1327132132, 132° 132 3,440

4. Enforcemem of Environmental Regulatid 61° . 61. 61 61 61 61 61 61, 61 61  61° 61 1,584
- Total . 516516, 5167 516 316 516. 516' 516; 516 516, 516 516 14,004
l':3“'[‘S'Vﬂff>f]l'~n"211),213}22 233"d3|] 15, 15 150 15 15 15 15. 15 15 15 15 15 49
531 531, 531 531 531 14,500
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" CHAPTER - IX
" ENVIRONMENTAL MONITORING

1. TARGET AND STRATEGY

- The envirommental monitoring shall be practiced for scveral purposes of

environmental administration in Puno Interior Bay as shown below.

rd.ré\_/alu.at‘e. lll? errvironmént qll_zrrlrilatir'ril)' anrl qualitatively, |

o to li.dent.i.fy -thr: .problem's concerning envirdnlncntdl deterioration,
s tq r:orisirlcr arr'prdprierlé rlléasurés agzrrllst _trrc prdbl_ems,

- t; ruorli.l(:)r,lh’c rzxpcr:rlerlAeffecls .\r"lliclr the mca'sures are lo- produce,

- to chcck lhe adverse cffccis on the envrronment Wthh lhc measures may

B 'unexpectedly produce

. to mform the problcms to the citizens based on clear data in ordcr to ask

~ for therr awarcness understandmg and cooperahon

- 1o enforce cfﬂuem regulauon on the polluhon sources based on rational

data, and
- to prediét the future environment which will be affected by a certain
~ development plan/project. - - ' " o R
~To succeed in the above-mentioned purposes, the monitoring program has been
 established based on the following strategies. -
- The monitoring program consists of iwo parls; one is for effluents from
 factorics, workshops, slaughter house or wastewater treatment facilitics,

' the' OIher is for Wat_cr bodies of the Iakc and,drainage. L

N - : Fhe momtormg parametcrs for thc lake water are clasmﬁcd into two
- 'calegoncs onc is relaled to physrcal ‘md chemlml condrlrons and lhe olhcr

1s rclalcd o blologlcal condmons

S IX-1



- The monitoring should be practiced periodically to understand the trend
for a certain period, an_d_ annual/seasonal/monthly/daily average or
Cvariation. ' ' R

- Monitoring parameters should be sclected or evaluated follow the laws and

regulations regarding water quality'standards and effluents standards.

. Methods of lhe enwronmental momtormg should be standardm:d by the
compctent organlzattons such as DIGLSA or (,LPIS o

- 'l‘o' avoid wasting manpm\?er and niotley, relevant Orgsni?ations should
collaborate with others sharing a laboratory, eqmpment 1nstruments
know how and manpower

. The PFl'l”s laboratory should take the .initiative in sampling and water
~ analysis, because through this Study it has been- provrded wrth some
mstruments and know how necessary for water and sedlment quahty' N
'analysm Some parameters that can not be analyzed by the ex1st1ng

- cap’tc;ty of PI*[ T should be analyzcd by the compctent orgamzatlons

- _Thc' mo’nitoring results should be accumulated compiled 'statistically
} processed and dlsclosed to the pubhc by the responsrble orgamzattons for '
_ envrronmental admlmstratron ' '

MONITORING PROGRAM FOR EFFLUENTS
Generally, wastewaters from factones and workshops cause hazardous _'
contamination and/or organic pollution in the water envrronment. For csample
© plating, chemical and tanni_ng industrics are the sources of hazardous

contamination, and food, pap'ermaking, sl_a_ughter house ‘and ‘some kind of

industries are the sources of organic pollutiOn are listed.

_ Accordmg to thc ﬁeld survey in the Study area faetorles Wthh are supposed to

discharge hazardous contaniinants were not found. * On the other hand organic
_ pollutlon sourees sueh as a slaughter house food processmg or beverage

: workshops were found whrle those workshops are small scalc lheretore ‘the

' momtormg program for efﬂuents in the Study area should be concentraled on the
organic pollution sources.
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31

"

Considcring the limited manpower and budget for the continuous monitoring, the
minimum essentiats are proposed to evaluate the probluns of organic pollution

and euttoplncalion A desirable momtormg progm“r‘ is summarrzcd '13 foi!o“s

Monitoring Subjccts: ~ Food and processing industries (4 workshops)
' ' Slaughter house (1 facility)
Espinar wastewater treatment plant (1 facility)

Frequency : - .. Workshops / Slaughter house: 2 times a year |
R ' Espinar WWTP: 12 times a year (see Table IX.3.1)

: Mo.nitoring paranietcrs: See Taible 1X.3.2. |

MONITORING PROGRAM FOR WATER BODIES

PHYSICAL AND CHEMICAL CONDITIONS

“In Puno Interior Bay, several times of water”qua!ity monitoring were previously

carrred out by PELT from 1993 until 1994, - After 1995, the monitoring became '_

mtermrttent and ﬁnally stoppcd in 2997 Conscquently, no scrial data on water

.quahty are avarlablc

New momtormg program is planned and proposed takrng tlu, cap'icrty of the .

competent organization and the previous program into account.

Monitoring Point

_,'1) Lake Wate'r'

Monrtormg pomts are at the same pomts where the lake water quallty survey was

-~ carried out in this Study (see Flgllre !/\’3 1). - The monitoring points are
_classrﬁed mto two categorres One is the mam point to grasp the longitudirral

~ waler quairty condition from the mterlor bay to the oxtcrror bay. The othcr is the |

supplementary pomt to grasp a Iocal water qualrty Onc of the main purposes of -

* the lake water momtormg is to grasp the mtemal pollutlon loadmg from the
'rbottom sediment, and so the parametcrs concernmg the sodimcnt qualrty are
' 1mportant as well as those concermng the water qualrty '

T1X-3



2) Drainage channel

Momtormg poinis are at the same pomts where the dramagc survey was carrled
~ out in this Study. Five drainage channels are selected as shown in Figure 1X.3.2
based on the amount of pollution load cutflow. However, the monitoring points
should be reconsidered when the water quality of the chamnels is significantly
improved in future. The main purpose of the df‘liiﬂg@ monitoring is to.g'rasp
poliution load outflow, and so the flow rate is an 1mp0rtam paramcter to be

7 measured as \\ell as the chemlcal parametcrs such as T-N or T P.
(2) Frequency of the Mo’nitori'ng |
The freciuehcy of sampling fs dc_:ﬁncd as shown .in [‘able IX 31 .
(3) Mo__nito_rilng. Paramgter
- Physical and chem..ical pamm.e-ters to be m(‘)'l»lit‘lored "arr':'.:_ shown in Table ‘IX 3.2.

" Besides those data, meteorologlcai and hydrologlcal data observed by SI:NAMHI
. should be collected if they can be purchased witha reasonable prlce ;
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3.2 BIOLOGICAL CONDITIONS

(1)

In Puno Interior Bay, no periodical_moiritoring were prcvioulsly' carried out for
biotogical condilio_n's.-" Conscquently, there are few available data that show the
rclation between biological conditions and chemiml conditions. lowever the
blologlcal conditions sometimes suggest a scrious envrronmcntal delcrloratlon
more clearly than the chemicat paramcteis do.

Brologlcal momtormg program is planned and proposed to supplement the

cnvlronmemal monitoring by physrcalfchemlcal par‘unelers
Monitoring Paint

Momtormg points arc shown in F tgme IX 3.1. Those locations are summarized
as follows ' '

| ‘l) Benthos

: - 4 locahons ( close (aboul 50 m) to the westcm shore 2 to the north and 2 ‘

L to lhe south of thc main Jelly
. 2 locatloos .close (about 100 n.r).to E-Is‘tc.ves Island :
-2 l-ocai'ror_ls‘close {about 100 m) to éspiosr lslarnd. L
- 4 IOCalions-in.tho cerrtor of lhc‘. inlcrior bay |

- 4 locahons in the eastern part of the bay, 210 lhe north and 2 to the south

~ of the main navrgahon chalmel

2) Zooplahkton and Phj}toplanl{ton o

2 locations close (about 50 m) lo llrc wcslcrn slrore l to the north 'md 1 to A
the south of the main Jetty '

i locanous close (about 100 m) to Lsteves lshnd

1 locatlons close {(about 100 m) lo Esplmr Island

2 locations in lhc center of thc mtmor bay -



- 2 locations in the eastern part of the bay, 1 to the north and 1 to the south

of the main navigation channel

3) S_ubmerged macrophytes
_Th_é \".'_ﬁolé‘érea of Puno 'Inle.ri(_')r Bay.

- All submerged macrophyles of the interior bay should bc*a'cc'liralc]y' mapped,
. while they arc mainly restricted to the shallow waters of the castern side of the
interior bay. '

' _'(2). Frequenﬁy f_)f the Monitoring
| The _frequghcy of sampling is defined f;_lslsho.wn in Table IX.3.1.
) senines
o S 2tlmes in the iv?:t season o
| ‘-. : .2ti1.1.1.é_.s._.i|‘1_ l.hé'rdry:.scés{)h _‘
'2). Zéoplqhk;on: o
2 onge i th wel seasin
: - o:}_cé in thc dr.).r sjeés_on. .
G i
' - oln-é.é evcrymomonths
- _.Al)l__S_ubnier.gé;:l.h‘aérophytes_

' i amiuallj ﬁlappillg L



(3) Monitoring Parameter

(1)

1)

2)

Benthos

Its appearance is a good indication of greatly ill\]lro\'ed ccosystem condifions.

Zooplankton .

" The great dommanec of Ciadocerans over Copepods is a clnraclenstlc of

“3)

.4)

lnghly eutrophlo waters.

P"hytoplankton _

'7 Phyloplankton occurs in very large numbers over all Puno lnterior Bay, and is

particularly abundant in the summer momhs 'lhese hlgh numbers are due

- principally to the hlgh ievels of nitrate and phosphate nulrlents ‘ As water

quality lmproves phytoplanklon blomass and volume wnll decreasc The -
momtormg programme has been desngned to show lhlS '

S.u.bm.erged macrophytes

~Upto perhaps 40 years ago submerged maorophylos occurred over most or all

of the mtenor bay, ‘while they are mamly restrlcted to the shallow waters of .

the eastern side of the bay. As eeosystem condlhons lmprove mcreases in

- the dlstrlbutlon, abundance and species dwersny will occur. Therefore

unprovemenls in submerged macrophyte commumtxes will be 2 key mdlcator
fori 1mprovmg ecologleal condmons in Puno Intcrior B'ly

| Q'RGANIZ'ATlON FOR OPERATloN_

Compeleht Organization '

lt is expecled that lhe followmg orgamzatlon will be responsnblc for the execution

of the cnwronmental momtormg program

IX-10



1) PELT(Special Bi-national Project for Lake Titicaca) =

PELT prcvi.o_usly carried out the watcr.qua_lily monitoring from 1993 to
1997. '

~ In this Study, PELT caricd out sampling and laborafory analysis for
physical, chemical and biological conditions in cooperation with JICA
Study Team. Consequently, PELT has obtained enough knowledge and

expem,nce to cxccute thc cnvlronmcmal momtormg progran.

- 2) DIGESA { General Admlnlstratlon of Enwronmental Heaith, The Mlmstry
of Heaith)

DIGE_SA is _rcspohsible for establishment and s_uperinten_dénce of the
environmental (jtlality standards. Ac"cording to the dutics, DIGESA is
promotmg water quality monitoring program for |mportant water bodies
~all over the country. Lake Titicaca is one of the water bodies.

T hroﬁgh this Stﬁdy; PELT and DIGESA has been seeking the poss.ib-ility
to éollabbratc on the environmental mdnitoring in Puno B'iy The
collaboratlon is cxpectcd to avoid wasting manpower and money, and to

_ reallze an effcctlve and accurate momtorlng DIGFSA will be ablc to -

standardlze the momtormg mclhodology and gmde PEL F in momtmmg .

technique. -

the momtored data to DIGESA

| (2) Persdnnei for the monitoring

PELT will be able to pracllce the momtormg and fccdback

* ' The personnel necessary for the environmental monitoring is proposed as follows:

" | Required Number of

__Assignméht " Personnel VRéma_r_ks |
Chief 1 person _ _
Analyst ‘ _ . 3 persons- 2 chemists, 1 biologist
_Assis'taht'Aﬁalyst _ 4 persons '

Labor { person

S IX -1



5. COSTESTIMATION

~ - The cosls necessary for investment, operation and maintenance are estimated as
shown in Table 1X.5.1.

- Additional capital investment: S/.ﬁ46,000 soles
- Op:eralioh and maintenance cost : E S/.184,200 soles/yc_ar
(not including IGV)

IX - 12
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1.1

)

" CHAPTER -X
EEASIBILITY STUDY

INTRODUCTION

SELEGTION OF PROJECT

The project for the- feasibility study was selected as follows: .

" Order of ﬁridfity

~In lhe Inlegrated Walcr Pollutlon Comrol Plan for Puno Interior Bay, cach

measure has been ranked c0n51dcr1ng its prlorlty

1 ImprovcmcntlUpgradmg of Sewcragc Systems |

;2{“':_ : Improvcmcnt[Upgradmg of Solid Waste Managcxhcnt B

3“”:7' [mprovemcnt of Urban Dramagc Systcms .

o 4h _In-lakc Mcasurcs (drcdgmg/covcr of the boltom scdlmcnl rcmoval of I emna,

@

o -rchablhlailon of Tolora)

Selection of Pro]ect for Feas:blhty Study

1) ImproVemenUUpgrading of SeWerage Systems |

'Accordmg o the Dlscussmn Mcmorandum oil Progrcss Reporl ﬂgrecd on

Fcbruary 26, 1999 the fc1snb1hty sludy on 1mprovcmcnllupgradmg of scwcragc

- syslcms wcrc delcled from lhc Sludy because of the tollowmg re'lsons S

. th rcgard 1o wastcwater lrcalmcnl thcrt, exnsl lwo 'ﬂtcrnativcs proposcd by the, '
) Peruvian authonhcs Feaslblllly sludlcs have been qlready conducted by cach'

N aulhonty and dcf mlwe slud;cs have bccn almost comph,lcd

© With rcgard to sewcragc nclwork the fcaSIblllly sludy has been already complctcd

 ; and the German Govcmment w1ll offcr afi nancml assistance for the prop:ct as it is .

' feasnble -



2) Improvement/Upgrading of Solid Waste Management

Solid waste management should be improved with high priority in order to

improve public health conditions of Puno City or tourist altractions of Puno Bay.

The following subprojects should be discussed in the fcasibril_iiy.srtudy of this :': :

Study.
- Comf)lcte removal of illegally dumped wastcs_by the year 2008
. Slepwisc increase of the waste collection rate until the yeer 2008

lmprovcmcnl and cxpansmn of Ihe ex1slmg fi nal dlsposal s;tc followmg
the new standard drafied by DIGESA

3) In- lake Measures (dredglng/cover of the bottom sediment remova! of
Lemna rehabliltation of Totora) ' '

. As exphined in lhc Minutes of Mecting on The Interim ch{)ri egréed on July 13,
1999, in-lake measures such as- dredgmg would not necessanly brmg an
' '_ 1mmcdiatc cflcct or mlght affect the aquatic ecosyslems Thes¢ measures shauld :
1ot be lmplcmcmcd until the cnvironmental momtormg is pracuced to check the
eifect and the impact. in that sense, it can. not be sald thal these measures are,
- fully feas:blc Therclorc lhcy can not be discussed in the tcasnblhly study evcn. |
ihough lhcy are proposcd in lhc Inlegrated Plan f

- 4) Improve_ment of Urban Draln_age Systems :

| .Acco'rding 15 the Mimnles of Meeling on Tﬁc Inccplion Report agrccd 6n.Oct0ber
14, 1998, lhc sludy is dealing with the urban drainage as a p'irl of

coumcrmcasurcs against ihe lake waler quahty dclcrlorallon It is out of the - S

© scope of the Study lo make a plan for the control of slorm waler mcludmg cros:on o |

condrol in lhc wholc Lalchmcnt arca, because 1t should be another full- scalc 3
: pl’O_]CCl : ' '

As a resu]l lhc 1mprovemeﬂt/upgradmg of: SOll(l wastc manaocmenl by the ycar
2008 has bccn sclculcd for the feasibility sludy S



1.2

)

- DEFINITION OF THE FEASIBILITY STUDY

“The term and items of the Feasibility Study

1) Shrling year for this Fcasibillily Study is 2002 and ends 2008.

72) The Study for Collccllon and Transport of the Wasles is by dcsxgnalmg the

. coilccllon routes and allocatlon of collccllon vehiclcs

3) Thc Study for the S'mltary L'mdt}ll Site is by Plan for Landfll]mg in the

o planncd nmc schedulc and Plan [or the materials for covering.

- .. 4) Aﬁer Ihe ycar of 2009 the Puno Clly 1tselt is rccommcndcd lo review ot this

: '5 Sludy and shall make up lhc plan for execution.

- 5) Measurc takcn by thc Puno City

For 1mprovcment of the prcscm Colicctlon Syslcm in July of 1999 Puno Cily

. purchased two of second hand Japancse compactor cars of whlch c1pac1ly was 4

m’, lhcsc compaclor trucks were produced in 1990 and 1993. And since the Clly

- plans lo increase the co]lccllon capacnly by procuremcm of small sve comp'lclor
. lruck then Fea&b;hty Sludy follows to increase number on the 4 m* this Cllys

21

o

R Pl_'m =

" DESIGNING

WASTE COLLECTION -

| Sélét:ted Plan’

Rclerrmg to ihc ihrec A]lermlwc Phns (A-l AZ A- -3) in the Ch'nplcr VI of

. Master Phn, lhc Feasﬂnhly Study is based on the A 1 with F-1 which plans to
mcreasc Ihc numbcr of cqu1pmcnt and sh[t in accord'mcc wlth lhc prcscnt
- Vchlclc Co!lccllon Syslcm by {hc f’mi hrgcl year 0f2025

)

"_Projerct"e_d'Col_!.ection,Qua'ntity o

) lf_n‘proifcmcﬁl of Collection Rate ]

L ‘The present 52% collection rate is projcctcd o bc improved lo 100% level in
- between 2002 and 2025 at the annual rate of 1.8% only. | |



2) Comparison of Quantity ol both Waste Generation and Collection

In the Table X.2.1, indicated Waste Gencratlon Volumc -md it's Collccnon
Quantity, which shows the collection Quantlly ‘lS 58. 33 t/d in 2008.

Tablé _X.Z_.l Waste Generation and _Wﬁéte Collection Q'uar_nt_ity

1998 | 2002 | 2008 | 2025
. | Domestiec 35.69| - 41.34|  S1.00|- 83.65
Z | Commercial c 436 433| 427|413
O |Market ©359( 73607 3.60|. 3.60
3 | Road Sweeping "2327] 2470) 2702 3477
2 | Direct carried in 50| 159| - 174 224
© | Toal 6841| 7556| 87.63| 12839
§ | Collcction Volume (d) | 35.50| 44.10| = 60.07| 12839
§ O] Collection Rate (%) 52| - -58( . 68 100
Source : IST

(@ Plan for Supply of Collection Vehlcle

1) Condition of Calculation -

a. Capac;ty of Transport |

In accordance with the Field Survcy madc by JS’I‘ in 1998 thc fo]lowmgL

" figures in the T ab!eX 2.2 are obtamcd for transpor[ capacﬁy

Table X. 2 2 'Ii'ansport Capauty of Compactor CarS

- Number of lnps * Transport Vqume' -
. (umcs /day) (lons/umes per vchlclc)
12m3 Compactor 2 - 5. 4
6.8m3 Dump Truck 2 32 E
4.0m3 Compactor 3 18

Source 1 JST . -




b. Life of the present Vehicles -

Among the present vehicles, 6m3 vehicle may be possiblc used for further two
| years aller 23 ycars utilization since manufactured in 1976 and 12m3

Comp'lclor cars is prospeutcd io be used in a few years. The following

calculatron is bascd on those llfc for usc,

c. Purchase Program of Second-Hand Coﬁectlon Vehicles in Puno Clty
Puno City plans to purchwsc of second- hand Collcciron Vehicles of 4m3

capacuy, one m every ycar from 1999 for 4 ycars

Aclually, 2 um{s of sccond h'md compactor were procurcd by the Clly m.
]uly,1999 ' S '

72) Necessary numbers of Collection Vehic!es

:' 'After obtamed transport capacnly in lhc perlod of this Fcasrbillty Study by'
consuieratlon mto the qforemenlmncd condmons the necessary numbcr of
: Colle_cllon Vehlcies is clarified in the 1’ableX.2_.3. F '
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Table X.2.3 Necessary Number of Collection Vehicle And

Transport Capacity in 2002 to 2008

2002 | 2003 | 2004 | 2005 | 2006 | 2007 |2008
12m3 Compactor 1 1 | 1 1 i |
Ditto(Existing) 1 1 i 1

4 | 4m3 Compactor 1l 2 2 2 4] .. 4 5
@ Ditte(Existing) 2 21 2 2 2 2 2
6.8m"'Dump Truck il 1 1 (B N B | 1
iéj | 5t Dump Truck 2f 2 2| 2 1 1 1
é Total (unit) 8 9 9] 9 9 9 10
Supplement Capacity(yd) | 22.6| 28.0| 280| 33.4| 388 388| 44.2
Existing Capacity(t/d) 344) 3441 344} 172 1721 172 172
‘Total Capacity(t/d) - 570| 624 624} 50.6| 560 500| 614
Collection Quantity(l/d) | 42.51 | 44.84 | 47.24 | 49.88 | 52.61 | 55.41 | 58.33
Ditect cassied waste{Vd) 159 162| 164| L67) t69| 172 174
Source: IST

For targeting 100% collection in 2025, 7 vehicles should be supplied from 2002

1o 2008..

Plan for Waste Collection

Collection routes by vehicles shall be fixed in the same for wastes of road

sweeping and market in the morning as thosc for houschold and commercial

wasics in the afternoon. (Refer {o Figure X.2.1 and Figure X.2.2)

Collection routes for C Zone by north and south areas shall be newly cstablished

separately, due to the typical increase Zonc of population. (Refer to Figure X.2.3

aid Figure X.2.4)

Frequency of Wasle Collection shall be as the same as the present, three limes per

week for A and B Zones and shall be additional to the present, lwice for C Zone.
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(5) Plan for staff

Based on the present number of stafl in the Cleansing Dept. of Puno City for 108,
the necessary staff number for this section projected by 2008 is clarified as in the
Table X.24. ' '

" Table X.2.4 Staff Plan

- o1 2002 | 2003 | 2004 | 2005 | 2006 | 2004 | 2008
Chief - 1)1 1] 1)1 1 1 1
Supervisor 414 4 4 4 | 4| 4 4
Secretary 212 |2 2 2.1 21 2 2
Foreman 3| 4 4 | 4 4 4 | 4| 4
Driver 51 8 |9 9 g 19 9 1 10
Assistat | 20| 29 | 30 | 30 | 27 { 20 [ 20 | 21
Sweeper 60| 84| 84 | 84 | 92 | 106 | 106 | 106
Tricyele . - -~ | 6] 5 .1 S 5151 s |s 5
Paper Collection = - 6| 0
Sanitary LandfiliSite { . 1| 6 | 6 | 6 | 6 | 6 | 6 | 6
Y Total | 108 143 | 145 | 145 | 150 | 157 | 157 | 159

o 100% Co!]eclip_nrach'ieves in 2025

~ Detailed cost caleulation of manpower concerned with the colleclion and

. transportation by the year 2008 is shown in Table X2.5-1.

X-11




‘Table X.2.5-1 Manpower Cost for Collection and T'ransportat

s08.800]

o

ion -
by 2008. '
Collection & Yearly| Monthly| 1999 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
transporlation » e '
Soles | Soles | Present : : . : : .
1Chit:f 13,764 - 1,147 1] - 1] -3 -1 11 i1 - 1
Cost : . 13,764] 13,764 13,764] 13,764| 13,764] 13,764} 13,764| 13,764
Supervisor | 8760] ~ 730{ : 4] . -4 -4 4 4 - 4 4 4
Cost o - | 35,040F 35,040| 35,040| 35,040] 35,040] 35,040 35,040 35,040
Sceretary - | 4,800 400 c2b 0 2p 0 22 2h 2 2 2
Cosl - b 9,600] 9,600 9,600 - 9,600] 9,600{ . 9,600 - 9,600] 9,600
4Forcman 1 5,400 450 23l 4 B R | Y | 4
Cost : - 16,200] 21,6001 21,600] 21,600| 21,600| 21,600 21,600( 21,600
5Drivcr 7,668 639 5| -8 - 9 o9 9 S99 - 10
Cost S : 38,340] 61,344] 69,012 69,012 69,012| 69,012 69,012 76,680
Assistant : | 7,644~ 637} - 20] - - 29  30]. 30[ 27 20 - 20 21
6ldriver | . - B SR IRV VAR IR IR I .
Cosl ; - 1152,880] 221,676(229,320(229,320{206,388|152,880(152,880]160,524
Road . | 4,800]-. 400 S601 - 84) . 84] . 84] - 921 106 - 106] - 106
7iSweeper 1 . P I R R o o R
Cost . 288,000} 400,800{401,280i401,280]439,680{507,840|508,800
8'l‘ri<:yclc 4,800 4000 - 6l s -8 2§ S -5 -5 5
Cost : -~ | 28,800] 24,000} 24,000] 24,000] 24,000] 24,000 24,000 24,000
Paper 4,800; - 400 6] - 0o 0 - 0 ol oo o
9|Collection ' L o o ' - T B
- |Cost .| 28,800] . o ... 0 SO 00 00
10| Total Pcrsons 107 1371 - 139 139 - 144| .. 151 - 151 153
12{Total Wages in 1000 soles 788 804 804 819 - 834 835

e I




Table X.2.5 Prospected Working Vchicles from 2002 to 2008

In Operation

Vehicle Year 1908 11999 | 2000 f2001 2002 [ 2003 [2004 | 2005 | 2006 | 2007 | 2008

Existing | 12m’Compaclor
6m® Compactor
51 Open Dump-83
5t Open Dump-81

4m’Compactor(l)
4nm’Compactor(2)
Brand 12m’* Compactor =
new 4m’Compaclor : o . .
| 6.8m*Garbage dunip ' : ' T, |

| | T
Table X.2.6 Proposed Work  Allocation for Collection Vehicle

———@ : For bell collection  ***+*******4p ; For road sweeping wastc

L 1998 | 1999 {2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 [ 2008
12m’Compactor | 1] .1 1] 1 1] -1} 1} -1 o ¢ 0
. B zone - N T - B
6 m* Compactor 2 I T U A O S § 0 0] 0 0 0] © 0
A zone * F—T—1— 4: : . R
Bzope - Frresseqeeenrsaderennandincnees _ _
51 Open Dunip-81 1] 1 1 1 1 1 1)1 0f .0 .0
o Azone [ _ _ N A '
, Brofe  revrerarrersradunsnnidiiainiiui ooy |
5 t Open Dump-88 1§ 1 | N | 1 1 1 1 1
: Azone Illll.l.lIIIIlll.!I-.Il.lllllllllllllllll{llll.llllllllll.ll Il.ll.lllll-llllllllllll
BZbllC ersnsiadosresnatanansan{eonsscaneanannadonracaapaerecinpasadannrnarndrqeasnnan
4m’Compactor(1) 0 1|1 1 1.1 1 i 1 1
. AZOllc !lll IR YR CEEREEE LA R LELES SR AL LS LELL RS ----V--------nn-nocau--
" Bzone _ - i - , -
CZOHC(NOI"’I) E ST CTER TR ERREY I ERPELEY CLREEEEE CELRALRY ALRLLEELELLEL bl
4m’Compactor(2) . | 0| 1 | S AR N R O R | 2 U U RS B RN |
- 5 AZO“C . lllllllllllillllll-..fi..ll‘l'l‘lllllll...l.ll llllll.llilllflll.CIIII tuEEan
" Bzone | ;
CZOne(NOIlh) lll:l!II ll’,I.llil-lll‘llll.flfllllll.llIl lll.l.ll
Brand = | 12m’ Compactor 1 O I B N | 1 1
new . - Azon'c -nu-.n.u--n-.-_-- --n:n‘lluu----------;- eauran
- C zone(North) : - 7
4m’Compactor - 2121 2 4 4 5
- Azone B IR I N
A zone — T _ _
... Bzone —- -~ ‘
. Czone{Norih) , ' '
6.8m’Garbage dump 1 1§91 1 1 1
Czone(NOIIh) sarsasspensisorannanns u'--‘:-.-- ssusa
Czone(South) -

9 9 o 9 9| 10]

[ Number of Working Unit
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