 INADE . } SUBCOMILAGO ® |

Office of Excoutive Director of PELT
Internal Audit -
- - Adminisiration Ofﬁce '_ } Budget and Planning Office
|- Communication Office  |—' . Legal Advice Office
[ - [ 1
RR B g Directorof - | Director of
D‘S’fcé‘i" of | P of . Hidtobiological | | “Agricultural
Jooludies oy ®s .. Resources - | Resources

'_,_fNetel *5‘ SUBCOMILAGO Sub Comislon Mlxta para el Desarrollo de la Zona
Integraclon del Lago Titicaca O Y T S

R TE T B B IRt

Flgure II 5 8 PELT’s Orgamzatlonal Structure (1999)

: (b) Office of Internal Audit as an organ of internal control in charge of supervising the
g techmcal performance budget account aud administrative management of the Pro;ect

" (©) Legal Advnce Ofﬁce and Budget and Plannmg Ofﬁce as advrsory organs responsnble
for advnsmg the Executwe Dnrector and other organs of the Pro;ect on the legal issues
- and on the formulatlon of development plans mternatlonal technical cooperatlon and
: ratlonallzatlon of the PrOJect

' (d) Admlmstratxon Of‘ﬁce and of Commumcatlen Ofﬁce as supportmg organs in charge
of supportmg the Executwe Director and other organs of the Project on matters related
 to the administration, supemsmn and control of human resources, economic, financial
" and | materials of the PELT, as well as the conducnon of the filing systems, documentmg
B 'procedure commumeatlon activities and publlc relatlonshlps

'(e)' Other_ linear ergans:
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- Ditector of Studies, in charge of making the programs and carrying out the studies for
the management and mtegrated explortatron of the resources of the basin of the Iake
Titicaca. ‘ N

- Drreclor of Works in charge of constructmg the mfrastructure of the prOJects
consigned in the operative plans of the PELT.

- Director of Agrrcultural Resources in charge of conductmg the pro;ects for the
explortauon of the agrrcultural resources prOJected by the PELT '

- Drrector of IIydroblologlcal Resources in oharge of conductmg the activities for
achievement of rational use and integrated management of the hrdrobrologrcal resources
of the basin of the Lake thrcaca '

In order to control the erosion, contammatron and sedlmentatlon of the Lake Tmcaca
~the PELT is conductmg the Project of Decontammatron of the Puno Bay, which
composes the basic sludres deﬁmtrve studles and plan of momtormg the contammatron
 settled in the aquatlc ecosystem. The study of the Plant Salcedo-Cancharani of pumpmg |
“and treating sewerage wateér generated from Puiio Crty $ urban areas is also bemg
conducted by PELT with the same purpose RN :

Table I1.5.7 shows the 'numbe_r of‘ staff wmking in the PELT’s organs I
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Table I1.5.7 PEL‘I"s Personnel

. Name of the organ

Personnel

Executive Director

1 director
1 secretary

‘Total staft member
: 2

Office of Interuat Audit

1 ¢hief
1 engineer

Legal Advice Office

1 chief (lawyer)

Budget and Planning Cffice

1 chief

1 specialist of budget
formulation and ¢valuation
t specialist of planning
1 secretary

Administration Office

1 chief o

1 accounting officer

1 specialist on provisions
1 specialist on personnel
1 accountant

1 integrador contable

! accounting technician

Communication Office

ichief -~
1 sécretary

Directlor of Studies

1 director -

2 engineers IV

5 engineers

1 system engineer
1 scientific specialist
1 biologist L

10

Director of Works

1 director

2 supervisor IV
5 engineers

1 secretary

Director of Agricultural Resource

1 director 7 7

1 coordinator on agricultural
technique- .

1 coordinator on socio-
economic technique

2 agriculivral speciatists

1 coordinator on extension

| administrative coordinator .~

1 programmer

Section of Hidrobiological

- | Resource .

| investigaling engineet
I director . .-

2 fisheries engineer

2 biologists

1 administrave {echnician

1 secretary

| SEDE Center of INADE
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MULTISECTORIAL COMMITT EE OF ECOLOGY AND ENVIRONMENT

The formulation of the Multlsectortal Committee of Ecology and Environment (Comite
Multnsectonal de Bcologra y Medio Ambiente, heremaﬁer refer to'as the ‘Multisectorial
Committee’) is a result of the efforts of the relevant organizations in Puno Province, in
order to obtain a better coordmatlon for works aiming at the nnprovement of nalural
envrronmem of this area,

'The inslitutions partieipating in tl}’e Mulriseetorial Committee are:

Munlclpahty of Puno Provmce -

Transrtory Councrl of Regional Admmrstration (M T. P)
Binational Spectal Project of Lake Tltlcaca (PELT)
EMSAPUNO

Regmnal Department of Educatlon .. :

[ ]

National University of Altiplano, Faculty of Brology |
Andean Council of Ecological Management (CAME)
APECO- PUNO o
- ¢ Sub-region of Salud-Puno - ;.o
- ¢ Regional Department of Agrarla “JCM”'-RNT

College of Blologrst Puno ’ :
PRORRTDRE : :
Center of lnvesllgatron Educatlon and Development (CIED)
Rural Coordinator J. CM C
PRONAMACHS S
INRFNA- Natlonal Reserve of Titlcaca o E
XII Region PNP - Ecologro Polley
And other orgamzatrons formed by Puno Clty s resrdents

- The establrshment of the Multrsectonal Commlttee has not been formallzed yet but its

members f._,ather in the meetmgs every 3- month to push forward the projects whlch aim '
“improving the Puno City’s environment, in order to recover the Puno Interlor Bay s
water environment and its tourist potentlal contrlbutmg also to the mprovement of _

health and living condition of the Puno Crty ] resrdents

As presented in ther Strateglc Plan for the Improvement of Puno City’s Environment

(made in December 1_9_95; with the former name “Comision de Mejoramiento Ambiental
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de la Ciudad de Pung™), the Multisectorial Commrttee works for the objcctwes wlnch
can be summarized as follows

(a) Develop the Puno Crty $ capacnly to manage the envrronmental problems by itsell: -~
(b) Develop the prOJects for protecting the Puno Interror Bay from bomg contammated
by the human activities; ' _
(c) Develop the pro;ects for recovering the Puno Intenor Bay s water onvrromnent once
+ after the exrstmg eontamrnatron process is interrupted. IR
: (d) Develop the projects for 1mprovmg the socio-economic condrtron of Puno (,lty s
. residents in‘all aspects that contribute to the recuperatron of this Bay. -
. (e) Promote the results obtained by the rmplernentauon of the projects to other localities
-of the ‘Titicaca Lake’s watershed as well as to the loeahtres of other countries that
suffer the similar problems '

B At the present trme the Mayor of the Munlcrpahty of Puno Provrnce had been selected
' as the Commlttee s charrman and the PELTIPem as the techmcal secretarlat of the
. _Commrttee R ' ' '

Tt

" Dlie to the lack of fmancral r‘esouree “the- Multiseetorral Commrttee § plan of havmg a
- permanent office and a permanently worklng staff has hot béen realized yet. The
"'"'"Commlttee had’ publlshed the annual ‘report in May 1998 but it seems that the
o :publrshment of the next report wrll be far late behmd the schedule =

2) Flnanclal sntuation of PELT

. --PELT reccives ﬁmd from INADE Accordmg to the 1998FY annual report revenue was
- 8/, 66,593 thousand and expendrture was S1. 65 259 thousand The breakdown of the
o expendlture are as follows

a) General admlmstratlon S/ 12468 thousand:'"

- b) Agrrculture R i 49 506 thousand '_ L
) Energy f .l' | AR 640 thousand._w_' -
':d) Frshery - ‘_ : R " 401 thousand
e)] Health TR 882 thousand |
) Transportatlon R B thousand".'-_' o

_“_Total R e .Sl-,ﬁ 5,252 1h ousand
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5.3 MANAGEMENT OF SEWERAGE SYSTEM AND Dn_p;mnoE SYSTEM
(1) Related Laws and Regulations

" The major laws and regulations related to the management of sewerage system and
dramage system m Peru are the fo]lowmgs ‘ '

s Law 17752 (24- 07- 69) General Law on Waters addltlonally modlﬁed by 014- 92~
- EM (03-06-92). - R - : o
¢ Supreme ordmances 929-73- AG (12~09 73) 261-69- AP (12 12- 69) 274 69 AP- _
 DGA (30-12- 69), 275- 69-AD- DGAJ (30- 12-79) 41-70-TO (20 0”-70) 473-11-AG _
(23-11 71) 495 71-AG (01-12-71), 1098-71- AG (18- 09-75), 158-81- AG (19-11-
- 81), 007-83-INC (17-03-83), 939- 73-AG (12 09-73) and 103- 84- AG (17-11- -84),
7 regulatlons relaimg to the General Law on Waters and therr modrﬁcatlons _
B B Supreme resolutlon 006 90- VC 1200 (08 02-90) regulatron on the Servrces of
" Drinkable Water and Sewer System - ‘ S : '
. Decree Supreme No. 12-94 AG, defines the mtanglble areas sueh as the beds the
. riversides and the margmal bands, etc of the nvers the streams the lakes the o
' _ -lagoons and water reservorrs pub 27- 03-94 . ' -
. Mlmstenal Resolution No. 108- 94-PR, on the creatron of the execute agency for the .
o projects handling the resrdual waters in Metropohtan lea (PROMAR) pub, 14- B

04-94 modified by Mmrsterral Resolutlon No 167- 94-PR on 01-06-94 settles down .

that this project from now on will be denommated as "the Pro;ect for the g
Management of the Residual Waters in the era Metropotitan " (PROMAR)
+ Law No. 26306, reeogmzes the ownership of the Corredor Rrbereﬁo that' dommates B
the Costa \’erda belong fo many Mumerpal Dlstrrcts of the era Provmce pub 13- o
05-94. - : e T 7
¢ Law No. 26338 Law on General Servrees of Samtahon pubhshed on 24 July 1994
¢ Decree Supreme No. 01-95- MTC as an addrtronal regulatlon of the Law No. 5
26306, recogmzes the ownershrp of the terrestrial conf‘ormantes of the Corredor o
Ribereno that dommates the Costa Verda belong to many Mumclpal Dlstncts pub -
200195, Lk - REE 4 |

* ‘\Armsterral Resolutron No 0284 96 AG approves the Regulatron of Orgamz.anon
and Funetrons of the Autonomous Authonty of the Cuenca Hrdrograﬂea Santa pub‘
04-04-96. o ' '
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o Law No. 26620, Law of Control and Surveitlance of the Activities on Marine,
' Fluvial and Lacustrine , pub. 09-06-96.

) Mmlstenal Resolution No.-397-96-PR, approves the new organization and the new
regu!atton on the Organization and Functions of the Project Special National
“Program of Drmkable Water and Sewer System (PRONAP) pub. 22-09-96.

¢ Law No. 26737, dlsposes that the Authomy of Waters are in charge of managmg

" the exploitation of materials those are _camed and deposited on the waters of their

~ rivers or canals, pub. 05-01 97" : |

¢ Dlrecteral Resolutlon 0127-97-DCG, dictates the deﬁmttons of dlfferent pollutants in

the seawater and the approaches to 1dent|fy these pollutants pub. 11- 06 97.

~In partlcular the Law on Generai Services of Sanitation (see attached Appendnx) is
: con51dered to be the most 1mportant law which stipulates the basic matters on sanitation
' ‘aspeet in Peru. Accordmg to this Law the following four types of samtahon services are

-+ defined as the basic semees those should be provided to the peop]es hvmg in the cmes

@

. ofin the res1dent|al areas (characterlzed as the “urban areas”) wnhm the Peru temtory

Potable Watef .
Samtary sewerage

Ramfall sewerage (dramage)

. Samtary excreta dtspesal

RelevantOrganizahons =

: | 1)' Genera.l

'Accordmg to the Law on General Services of Samtatlon the funetlons of the institution

o related to the samtatlon sector are classified into:

Q) The managemen! orgamsm whxch is responSIble for the admlmstranon and

~ financing of the semces

. (2) The regwlalmg orgamsms which def'me the reievant regulations

- (3) The confrollmg organisms, which control all relevant entities in aecordance to the

e 7_'respect1ve rules;

(4)' The ruling organtsms whlch are responstble for the control and the lmprovement '

- s of the samtanon sector in the nanonal level
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Also according to this Law, the Ministry of Presidency performs the ruling competence,
and is responsible of assuming ail functions in the central govern_ntent_ to improve the
sanitation services in all areas in the country (Art.8°)‘

The Munlcrpalttres are responsrble of provrdmg services and grant the cxplortatlon right
to the approprrate pubhc or prrvate or publ|c~pnvate loaner entmes '

Thc regulatmg and controllmg competency is belong to the National Supermtendence of
: Samtatlon Servrces (Art.9°). In order to not burden the State budget,” a- part of the
‘National Supermtendence s budget is to be ﬁnanced by the loaner entttles as strpulated _
by the Decree-Law N°25965 (Creation Law) s '

"2) At'the state level :

" For many years m the past tlte sanltary sector in Peru had been conshtuted separately of
“the urban sub- sector and the rural sub- sector “The riral sub sector had been laid under
 the’ responstbllrty of the Mrmstry of Health and the servtces of dnnkable water and
| _' sewer system at the urban centers were managed by the Sub bureau of Samtary Works
of the Ministry of I)evelopment and Publlc Works wnth the exceptron of the Lima
Metropolttan and at the small and dlspersed commumtles In 1969 the responsrbrfrty for
the urban sub- sector were passed to the then recently created Mmtstry of Housmg

-~ In 1991, the Law of Promotion of Private Investment came to affect to the sanitary- ; |
" sector, especially to the works relatmg to the contnbutron of servrces of drinkable water
and scwcrage sanltary dtsposal of wastes and publrc cleamng

“In 1992, by means of the Law- 25491 and 25738, the responsrbrhty on santtary sector

was transferred to the Mmlstry of the Presrclency through the Vrce—Mmlstry of
Infrastructure. The PRONAP (Natronal Program of Potable Water and Sewerage
System) was establlshed in thls year a$ an organ belong to the Vice Mmlstry of
Infrastructure : o ' C LIRS

o Also, in respect' to the requirernen'ts"of leaving the sanitary sector open to. the'prlvate '

investment, and in effort to normalize the regulations on institution, the Gen_eral Lawof

. Sanitary Services, and the General__Law'o_f the Superintendence of Sanitary Services are
promulgated in '19974 They are, next to the laws referred to th.e citizen participation

takmg the very important role in figuring out the mstrtutronal and orgamzattonal
framework of the present samtary sector in Peru, '
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Outlines of the organizations relevant to the management of water supply systems and
sewerage systems in Peru are preseated as follows. - Dol e

MINISTRY OF THE PRESIDENCY

The Ministry of the Presidency is the highest authorrty of the State that decides the
pohcres on the matters related to the sanitation services; such as, to formulate the policy
and to drctate the rules for the contrrbutron of these servrces 10 plan the strategrc

pollcres for the expansron of the natronal supply coverage to evaluate the pro;ects for

external fmanced mvestment to pursurt and to evaluate the programs of pubhc
investment, ‘eto. ‘That is to say, the Ministry of the Presrdency assumes all furrctrorrs of

_ the State to facrhtate the development of the sanitary sector

In cases of emergency the Mmrstry of the Presrdency coordmates wrth the Ministry of

Health for the effect control of water quality. In addrtron it approves the plans and

budgets of the FONAVI and coordinates the canalization of investment loans from the

_ Inter-amerrcan Development Bank (IDB) and of the World. Bank

PR S I P AR -,:‘": ""':‘i'— i

= The mstltutronal reformation developed in the sanrtary sector consrders the \rlnustry of -

the Presrdency as the headquarter of the organrzahon the National Supermtendence of

Servtces of Samtatron (SUNASS) as the regulator of the State and the General Law on

Servrces of Samtatlon as the major regulatron

SUNASS 1s the organlzatlon in charge of regulatmg the contnbutton of the servrces to

o supervrse the executron of the regulatrons and to promote the development of the

compames supplymg the sanrtary servrces Under this charge SUNASS 1ssues the

"eomplementary rules relevant to the tarrff system the makmg of contracts of
o contrrbutlon of servrces the sanctron of offenders the elaboratmg of the norms to
evaluate the pert‘ormance of the eompames m charge of supplymg the services. Its
o mission consrsts in ensurmg the contrrbutron of the samtary services under the best -
o condrttons of qualrty, for rmprovmg the peoples health and for the preservatron of
' natural envrronment ‘ ' ' ' '

- The SUNASS coordmates wrth ‘the Mmrstry of the Presrdency, through the Vrce-
- 'Mmrstry of Infrastructure to plan and make budget and regulatrons relevant to the
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service, operatron and management and the charges applied to the water supply systems :
and the sewerage systems in the whole country.

The SUNASS also acts as the mspector of the service of drmkable water and sewerage '
system, and it approves of disapproves the taniff that is proposed by the Scmccs
Provrdtng Fnterprlses (Fntrdades Prestadoras Servicios, EPS) '

There would be a an apparent competltton conﬂtct between the SUNAS'S and the Mmrstry
of Health regardmg to the control of water quahty In accordance wrth the authortty that
indicates the norms, the SUNASS controls the qualtty of the servrce provrded by the
EPS, while the Mrmstry of Health controls the quahty of water that consumed by the _
people and is the authonty who takes acts in the case of emergency '

In cooperatton with the FONAVI SUNASS glves the advise on the approval and the .
f'mancmg of the worl-ts of water supply, dramage and sewer system proposed by the -
EPS. ' ' '

(,oordmatlon doesn't exist between the SUNASS and the mumcrpahttes On the contrary, :

in some mumcrpahtres the exlstence of this htghest Tevel authonty on samtatton lS S

ignored. -
FONAVI

The Nat.ional Housing Fund (FONAVI) was created b):r:thel goVernntent" on Ju'ne 30, |

1979, with the purpose to satisfy the growing demand of the worl\ers housmg In recent

years, the use of this Fund had been ehanged Smce 1986 an tmportant part of the Fund
was used for sattsfymg the demands of the populauons services ltke electrtﬁcatton o
water and dramage besrdes the house connectlons In addttron the beneﬁt group was |
also expanded Initially, the Funds beneﬂcranes were only the specrﬁed workers who
had contnbuted some parts of their salarres to the Fund but thts restnctlon was removed _

today, and even people who are not worklng as formal employees of a regtstered o

cnterprrse can also obtain the advantages provrded by the Fund Smce then a part of the
Fund can be use to, fmance the samtary programs whtch arm to tmprove the hvmg '
condttton even in the commumttes where there are few workmg resrdents

In 1992, due to the eptdemtc of cholera the Law on General Budget of the Republtc had B

been modtﬁed to extend the percentage of the state budget dedtcated to samtary sectron
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from 15 to 25%. In the same year, FONAVI was transferred to be a part of the Ministry
of the Presrdeney, strengthening its activities on sanitary and electric field.

.The Commrssron of Formahzatlon of the Informal Property (COI‘OPRI) is the
competent entity to 1dentrfy and qualify the physrcal -legal sanitary facility at the
residential arcas regarding to the usban plan, and clarifying the facility's title and its
regtstered specrﬁcatlon, ete. ' - o

' MINISTRY OF HEALTH

The Mmrstry of Health whose competence reaches ‘the aspects of envrronmental
* sanitation, should formulate the policies and dictate the norms of sanitary water quality
- for human consumptron and of protectlon of the environment, as pointed out by the Law
' 26338 ' ' ' ‘ '

.' ~In accordance wrth the Law of Health 26842, the Mmlstry of Health is responsrble to

B watch over to the pubhc entities those are authonzed to have control on the samtary and

envrronmental aspects by virtue of the Law on Orgamzatron and Functrons

. _-Coordmatron doesn t exist between the Mmrstry of Health and the local governmcnts for
’ the control of the water for human consumptron delrvered by the lorry tanks

- MthSTRY OF AGRICULTURE

= The Ministry of Agrrculture grants permrts authorizations, lrcenses for use of the waters

~with agrrcultural and not agrrcultural purposes it controls supervises and improves the
use of waters served with 1rrrgatron purposes, and it authonzes the explortatron of the

- ;‘ groundwater In the realnty, however the mrmstry doesnt control well the watcr

resource since it doesnt have an inventory of wells and it doesnt transfer to the

munrcrpalrtres the tltle of e‘cplortlng these wells. - .

"i° SENAPA

In 1981 a state enterpnse called “the Natlonal Servrce of Supply of Drmkable Water

- and Sewer System (SBNAPA)” was establlshed as. an agency belong to the former | |
| 'Mmrstry of Housrng and Constructron (MVC) At the end of the 1980 decade a
: natrom‘vrde process of admmrstratrve decentralrzatron had been undertaken in Peru, and

- it led to a remarkably mstrtuttonal transformatro_n in the sanitary sector. In April of 1990,
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- the drganizational structure and the funétions "of the Ministry. of Housing . and
Construction were - modified in-order to transfer the. centralized enterprises to the
| provincial mumcrpahtres and district authoritics, (except the Servicios de Agua Potable -
y Alcantarrllado de Lima - SEDAPAL, and the operattve uhits of the SENAPA) and the
responsrbtltty of the santtary servrces was transferred to the urban and rural sectors

At the end of 1991 the reorgamzatton of the MVC began In the nnddle of ]992 the
MVC was merged to the Ministry of Communrcatrons and Transport, and the
SEDAPAL was transferred 1o the thstry of the Presrdency (MP); and the SENAPA
was nommated as an agency whose main functron is to support the enterpnses -

: Due to fact that an appropnate legal and mstrtutronal ‘system- had not been prepared in

- advance of the sanitary sector' s transformatron -and-the lack of an appropriate agency in -

"charge of supervrsrng the qualtty of the servrces provided by these enterpnses- it
appeared numerous problems caused by the enterprises' 1nstttuttonal and financial
“weakness,. In 1992 with the support of the IDB and the WB the Government of Peru
' 'undertook a process of estabhshmg the legal and mstttuttonal system for the samtary
sector T Dioderraad ooy

In the last years (1991 1994) the most tmportant change in the structute ‘of the State |
. was the transferrmg of the samtary sector from the Mrmstry of Ho'usmg to the thstry '
of Presidency. ' : : '

: PRONAP

The PRONAP (Br_decto Especral Programa Nacronal de Agua P_otable y Alcantarlllado
_"the Natronal Program of Potable Water and Sewerage System) is belong to the Vice- '
_mtmster of Infrastructure a sub organ of the Ministry ‘of Prestdency The PRONAP was .
“created in March 1992 and has the Jurrdtcal autonomy on techmeal and managerral :
aspects o ' '

The main dutles of the PRONAP is to execute a part of the PASSB (Progrmna de Apoyo |
al .Secror Saneamienro Basrco Program for Supportmg Basic Samtatron Sector, funded
_by the IDB) as well a$ to execute the PR()MAR (Proyecto Manejo de Aguas Resrduaies ‘
de Lmra Merropobrana era Metropohtan Wastewater Management Preject)

_: - To perform these duties, the PRO‘\IAP has been assrgned the followmg functrons
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a)

b)

®
b

Develop the activities for institutional consolidation and operative strengthening
oriented to the BPS (Service Supplying Enterprisc), and offer appropriate assistance

“to these EPS, as descrtbed in the PASSB Program.

Carry out the studles the advises, and the activities for strengtltemng the entitics at

“¢entral level as well as for developmg these entities” institutional capactty

Implement the works for rehabilitating the existing potable water supply systems and

| sewerage systems wlneh are presently under the management of the EPSs;
d)

I‘ormulate the programs for developmg the sanitation infrastructure, in order to
obtam the external ﬁnancral sources necessary for the second stage of the PASSB
Program ‘ ,

Manage the loan provrded by the IDB for the exeeutlon of‘ the ﬁrst stagc of the
PASSP Program; _

Drffuse the PASSB Program 3‘

Carry out the studles and works related to the executton of the PROMAR Prolect
Propose for loan, and manage the granted loan for the executton of the PROMAR

. Project;

)

Carry out the other studtes and works related to the basrc sanitation sector whrch are o

) entmsted by the govemment and dlffer to the pro;ects mentioned in the prevtous '

articles ks

, _Fr'gure 1].._5.9 shows the organrzatronstructure of the PRONAP. =
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Commitice of .

i Téchnjca] Coordinalionl
: 1ed
: : : ' :
Executive Diréctor }--1--1  ‘Technical Advisor :
‘-1  Juridical Advisor
[ _ — 1
Directorof ' | - Director of Planning
Administration : . - and Budget
Bt Rttty Rl I Hiniieieiuhieialeietl T ;".‘T'.-.'“-*--;'.'-_-f,'.-_,-r-f-j-'-:
Directorof | [ = Directorof Director of Director of |:if Directorof | | Directorof | !
Sector Operative and Pre-investment PASSB || PROMAR "FPROMAR E
Strengthening Institutional and Defining © Works - i3 - Studies C Works | ¢
Improvement Studies E - . : . E
i '
§ i
[N

Flgure ILS. 9 PRONAP’S Orgamzatwn Structure

A part of the PRONAP‘S operatlonal expendlture is ﬁnanced by the UNDP and others -

by the Ministry of Presidency. For carrying out the prOJects with low mterests the
PRONAP obtain finance derived from the State budget, as part of the regional subsidies.

3) At the regional level

" MUNICIPALITY

In accordance to the Law on General Services of Sanitation and the Law on
Organization of Municipalities, the Mumclpallties are responmble for contnbutmg the ) :

sanitation services to their residents. In conscquence all entities in charge of supplymg

* drinkable water and operating the sewer systems of the former SENAPA (the Natlonal :

Service of Supplying Drinkable Water and Sewgr System), are being on the process of

transferring to the Municipalities. The case of Lilil_é and Callao is an'exce'pti_on where =
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the relevant entrtres are not transferred to the concerned munrcrpahty, because they are
subordinated to the Mrmstry of Presidency.

I‘aktng this role the Munrcrpahttes are responsrb!e for contrtbutmg the sanitation

services. The Munlcrpahtres can grant the rrght of contributing service to the EPS

(Servrce Provrdrng Enterprise), approve the tariffs proposed by the EPS in conformrty to
the relevant norms issued by the SUNASS.

: _Regardmg to the water supply, the authorized Municipality should undertake the

: followmgs (1) supervrse the management of the wells and water reservoir o ensure. its

hyglemc condrtron (2) carry out the control and verification of the executlon of

techmca] norms for the cleanhness and dtsmfectron of the pubhc faucets and drstrrbuung
| lorry tanks for human consumption; (3) monrtor the water quahty to verify the
_effecttveness of the works of cleaning and drsrnfectton (4) supervise the qualrty of
| ,water produced and dtstrrbuted by the concessionaire or the private enterprises

'responsrble for the management of the water supply system It should, in consequence

_to check that the supply of the water is under appropnate methods conformrng with the
' drmkrng water norms defined by the World Health Orgamzatron (WHO) Before puttmg
in servrce the water supply system it should test the residual chlorme and should take
samples for the correspondmg bacterrologrca! analysrs Through the Direction of Health
of the Mumcrpal Secretary of Health and Social Welfare of Metropolitan Lima, or of the
organ that takes this rule in the mumctpahty it should mscrtbe in the Regtstratron of
Public Faucets that provide water for human consumptron

In Puno Provmce the rrght of supp]ymg prped water and treatlng wastewater is
_ transferred to the Enterprrse of Basic Sanitation Services of Munlcrpahty of Puno
B Provmce (EMSAPUNO)

N EMSAPUNO

o 1)Structure

'_The Enterprlse of Basrc Samtatton Servrces of Mumcrpahty of Puno Provmce
_ (EMSAPUNO) is an enterprtse established by mean of transferring the right of

o contributing service from the municipality to the EPS as strpulated by the D.S. No. 137 -

_ _90 -PCM. Before March 1991 it worked as a branch of the SENAPA under the name
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The EMSAPUNO's main funcuon is offering services of drmkable water and sewcr
_system to the residents in t‘ne urban areas of Puno Provmcc as the basic needs for the
presewatxon of the pubhc health.

lhe EMSAPU\IO s capatal is shared by 3 shareholders thc Mummpahly of Puno
" (79.07%), the Mumclpahty of Collao (14 76%) and the Mumcnpahty of Chucunto
(6. 16%)

The EMSIAPUNO-’S 'organizatiori strinéture is prcsentéd in the Figufe H, 5 10.

='l he locahtles served by the EMSAPUNO are as descrlbed in Table H 5. 8

Table 11 5.8 Localltles Served by the EMSAPUNO in 1997_. L

Locaht) C TPuno lla\rc Jull - Desaguadcro Total '
‘Population . - | 98396 15907 6919 " - ‘4,821 126014
Piped Water Conneclion - DR TR DS I s o
- Number of connection. .. | - 14,681 221 1,093 - 9791 19474
|- Coverage (%) =~ C 7468 85, 53 78981 0 9400
Sewer Connégtion ¢ o) e e T IR IR IR B
- Numberof connection - . .. | . 11,066 . . 1781 i (A 5] 13,568
- Coverage ' 5629) . 5598] - si4| 0 NAL |

_ 'DlslancefromPunoCu} (km)‘ Rl 5501 08201 1530 0 o
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In December 1998, the EMSAPUNO has 90 workers, making administrative, -

commercial and operative works, what means a productivity of 130 connections for 1
worker.

Of the total of workers, 43% the labor personnel that you/they work directly in the
production process, treatment, distribution and maintenancé conforms. Distributed by -
area, they correspond 45% to the Managément of P_rdducﬁon 22% to the Geﬁeral Oftice
of Admin'i_stratioh and 33% to the remaining functional areas. (see Table I11.5. 9) :
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Table IL5.9a EMSAPUNO’s Personnel

Organ Personnel Number
1. Gengral Comnuttee of Shareholders 3
Total 3
2. Boardof Director - Director 5
3. Intemal Audit i 1
4. General Management Manager |
C Secretary 1
Chauffeur 1

R Porter |
5. Legal Consultantship - : |
6. System of Planning and Budget Chief 1
o o Secretary 1

~ | Specialist (Engincer £c0.) I
1. Pubhc Relationshlps and Instllullonal - 1

- Image

Journalist

Manager

8. Adnnmstralive—Financ1al Svstem - 1
: Secretary 1 .

8.1 Sub-System of Geneml Accounung and | Cpe. 1

: Costs Cpc. |

8.2 Sub-System of Financial Resovrces Cpce. 1

T Technician 1

Collector 1]

83 Sub-Syslem of Supphes And General Chief . 1

Services Technicians 4

: Awxiliary - 3
Porter 1

84 Sub Sys{em of Human Resources Manager 1

Technician 1

9 Commermal System Manager 1
| Secretary 1
9.1 Sub-System of Cadaster and Estimation | Cpec. - 1.
of Consumpllon Technicians 3
a ' Operator 1

9.2 Sub-Syslem of Billing and Chief ) 1

Commercialization Teclmlcmns ' 2
Economist - S

Social Worker 2

Inspector 1

S o Operator i

10. Operaiion Sys!em Manager 1
' ' Secretary 1.

10 1 Sub Syslem de Engineering and Chief (Inf. Civil) 1
Techmcal Cadaster - | Engineer Civil e

' 1

Technician
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Table IL5.9b EMSAPUNOs Personnel - (c()ntmues)

v
|

10.2 Sub-System of Operation -~ Chtel‘ (anmeer Chemreal}
' : L Techuician
Operators
Chauffeur _
B ' ' o Reservoir Guardian
10.3 Sub-System of Maintenance .| Chief
: : .. | Foreman
Gasfilter
Operator
Chauffeur SR
Mechanical Tochnrcran o
| Auxiliary
o - . Operalor
11. Local Administrationlave -~ . - | Administrator
‘ N : Co Auwxiliary
.Operator
: : Gasfitler
12. Local Administration Juli - - - ° j Administrator - -
o : : Operator

' ‘ _ ‘Gasﬁtter
13 Admnusttatton Local Desaguadero _Administralor .
- Tolal -

2) Fi'nancial Sit_uation
(a) Operatioh profit / loss

- Aceordmg to the f'mancnal report as of December 31 1998 and 1997 the_'_
' EMSAPUNO recorded S/, 1917 thousand net loss and SI.5 thousand net proﬁt
respectlvely But the revaluanon gain of inflation ratlo change S/ 718 thousand and St
. 517 thousand were recorded based upon the mﬂatlon accountmg prrncrple so if the -
revaluatton gain were not recorded based upon the GAAP in the world, the total
operation loss would be S/. 2, 635 thousand and 8/. 5 12 thousand respeetrvely '

_ (b) Two department

There was not a separated accountmg record for Agua Potable ( Water Supply )

department business and Aleantarrllado ( Sewerage ) department business . The
* administration expenses mcludmg salary expenses { for approxrrnately 100 statT )'
maintenance expenses and so on were not allocated to the two departments busmess
So it is difficult to determme whether the Alcantarrllado business is proﬁtable or not,

-8



(¢c) Loan / Interest expense

The ﬁnancrai mterest expense was S/. 1,205 thousand in 1998FfY EMSAPUNO
“borrows long a term loan from mainly FONAVI ( publtc fund for Peru citizen to his
own house ). The loan has not been paid back to FONAVI and the current balance as of
Decembcr 31 1998 was S/. 14, 230 thousand mcludmg accrued 1ntercst

In 1998 F/Y the interest expenses Sl 1,121 406 and loan prmcrpal $7. 981,976 should be
paid back to FONAVI according to the payment schedule. But no payment has yet been
made. In Ianuary of 1999, the leg;slatlon to permit 70% of EMSAPUNO *s debt about
US$ 4 M (51 826 ,219) to be capitalized and 30% to be cancelled was approved '
Moreover there are about US$13M debts by Puno crtrzens to FONAVI for 1nstallatron
'charges of water and sewage eqtupment These debts was also cancelled by the above
; leglslatlon The reform seems to be related to the possrbrhty of KW loan arrangement '
( Kfw, the ﬁnance source of Germany, wr!l have a contnbutton 20 mtl!rons DM for
EMSAPUNO S reparr work.) [

(d) Bil conection' :

I 1997 BIY repon . 14% of prodiiced Water was not billed and the tariff of
Alcantarrllado was about 45% of water tariff. If produced water were billed completely,
about s/SOO 000 addrttona] income would be recorded. '

| (e) Tanff

The tarlffs of EMSAPUNO are controlled by government The current tan[f was
‘ approved in 1997 and is as follows ;. '

' CategOry | Volume (m) ‘Minimum tariff

Domestic s $/.13.70
Commercial ..~ | o 30| C oo 4347
Industry o ' S 60| _t31.00_
|State 80 S 4800
.. I)Mlmmmntanl“t‘mclmiesIGV ST R Lo T

2) Source Presupuesto Mu.mcrpal 1999 Munici prahdad Provmcral de Puno -

Tarlff wril be revrsed for EMSAPUNO reconstructron
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PROFIT & 1.OSS STATEMENT as of December 31, 1998 . (unit: §/. 000) -

SALE | (1) Agua Potable S/. 3,223
o (2) Alcantarillade B ' e o 1,450
(3).0t.her. 7 o | ) | 393 .
| I B 4976
COST (1) Agua Potable 1,367 .
o - (@) Alcantarillado o132
(3)Other  ~ - U Le97 S
o T Gross.Ma-rg_in' o i o _ :.— - 1,780
EXPENSES | | o2em|
© | Operation foss b ‘_ 912
OTHER TNCOME|(1)Otherincome | -~ 3s4|
&EXPENSE_ | (Z)Financ_ial expense ' , 54'.1,205- ST
(3) Other expense ' . 373 .
Loss Before irlﬂartion g'ain. o g : 2,636
Inflation revaluated gam : | 718 |
NetLoss =~ . -~ | .. - SL_LQH

s Sale increase : o : S o
Sale amount has increased by 38% in 1998FY. The customers’ number of water

supply depanment has mereased from 19,474 in 1997FY to 20, 863 in 1998FY Also - -

the number of sewerage has increased from 13 568 to 14, 728

s Interest expense L
Long term debt from FONAVI was not pard back and accrual of mterest expense S/ _
1,121 thousand was recorded o "

. Inﬂatlon accoummg o ‘ :
- According to Peru accountmg standard the revaluatron gam of ﬁxed asset should be
recorded.

o PRONAP donation & man'a.genrerrth skill support <~ , PRI

- 120'



Donation S/. 15, 840 thousand was offered by PRONAP and the fixed asset was
acqutred Addrtlonally PRONAP gave management sklll support and the related
expense was defer red and amorttzed over 10 years.

. ‘May report in 1999FY
Salo flgure has mcreased 5% in 1999PY

Cash Flow Statements as of December 31 1998 and 1997 (umt S/, 000 )

Nature S 1 1998FY 1997FY
AOperatton ‘ N ' _ .
Net gam/(loss) S @ 917) - 7. . 5
~ Depreciation _' R 1 o oa4lo 409
Socral benefit pl’OViSlOl’l o | o 2 1o
Other o a0
_Change of Asset/Lrabtlrty o asel f (28)
£ | | Toae24)y| 839
B Investment . ) | S IR
Frxed asset acqutsttton o : , (3 ]Q]] | (1,098)
RERUREE | 3,100 O (1,09)
C Fmance _ ' -
‘ Increase of long term debt | S | 4914 _ 144
Other = o - 0 - 533
T P R 4914 671
Cash increased/(decreased) - _ aml| 117
Cash at beginnirrg of the year o 113 , 3
C_a_slt at ending of the year 1 - 5 | 420

Long term debt § mcrease S/ 4 914 thousand was absorbed by the acqurs1t10n of tixed
~asset and the offset of operation loss. ( Addttronally PRONAP donated S/. 15,840
| thousand for acqulSlllOll of ﬁxed asset. )
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4) Givil Organization -

| In the commumtles where any water supply system does not eXIst a water comnnttees
is generally organrzed by the resxdents in order to preserve the supply of water.

The consultants and pnvate companies, in this case, can work as contractors relatcd to
projects whose aims are to improve the basic infrastructure in the regtonal communtty,
and are ﬁnanced by the FONAVI ' ' '

'Under such condttlon the owners of Iony tank or spouts can work as the supphers of
water for human consumption afler being regtstered to the concerned mumcrpahty and
having a Iegal authon?ed hcense ' '

- .-5) No'n-Gove'r'nrnen't 0rganizattons

~ As promoters for the development of human hfe condttmn the non- govemment
orgamzattons (NGO) advise and supervrse the execution of projects related to waler |
supply and dramage elaborate proposats on systems of cleansmg, develop arid promote ;
- the campatgns to promote pubhc health in coordmatton w1th the socral orgamzatlons }

| (those are in charge of offermg basic samtatton servrces) ' ' '
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@

5.4 MANAGEMENT OF SOLID WASTE

Relevant Laws and Regulations

" The main laws and regulations relevant to the management of solid waste in Peru arc the

followings:

* Law 13997 (09 -02- 6?.) Law of Rural Basic Sanitation. .
e Law No 697 (07- 11-91) Law of Promotton of Private Investment in the Sanitary
" Field." ' ' : ' : \
* Law No. 26338, Law on General Servrces of Sanitation, publtshed on 24 Juho :
1994. '

. Law No. 26828 Law on the Penalty on the Import of Dangerous or Toxto Waste

pub 30-06-97. _
¢ Law No 26842 Law of General Health pub 20-07-97.

X3 ’\/lmtstertal resolutron 535- 97 SA/DM, approves General Prmetples on Hyglene :
Standards pub 02-12 97..

_ The Law \lo 26338 “Law on General Servtees of Sanitatton promulgated on July 24,

1994 is the most unportant law relevant to samtatlon sector which mcludes the

management of water supply system and the management of soiid waste in the urban

areas The outline of thls Law is desorlbed in Appendtx attaohed to this report

Relevant Organizations L

| In 1992 by means of the Law 25491 and 25738 the responstblhty on samtary sector
. was transferred to the Mmlstry of the Presrdenoy through the Vtoe-Mmlstry of
' Infrastructure Also in respect to the requtrements of feaving the sanitary sector open o

B the pnvate mvestment and in effort to normahze the regulattons on institution, the

o General Law of Sanitary Semces and the General Law “of the Supermtendence of

. Samtary Servrces are promulgated They are, next to the laws referred to the citizen

o pamctpatron takmg the very important role in. ﬁgurtng out the 1nstrtuttonal and

' orgamzattonal frame of the present samtary sector in Peru U

o ,_=:The thstry of the Presrdeney is the hrghest authonty of the State that decides the' '

\ pohctes on the malters related to the samtatron services; such as, to formulate the policy
~and to dtctate the rules for the contrrbutmn of these services, to plan the strategic
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(3)

policies for the expansion of the national supply coverage, to evaluate the projects for
external financed investment, to pursuit and evaluate the programs of public investment,
cte.

The National Superintendence of Services of Sanitation (SUNASS) is the
organization in charge of regulating the contribution of the services, to supervisc the
exccution of the regulations and to promote the development of the companies
supplying the sanitary services. Under this charge, SUNASS issues the complementary
rules relevant to the tariff system, to the making of contracts of contribution of services,
to the sanction of offenders, to the elaborating of the norms to evaluate the pc'rformance
of the companies in charge of supply the services. -

Besides, the National Housmg Fund (FONAYI) also involves in the sector of
sanitation, by mean of using a part of its fund to finance the samtary programs in thc
local areas, which aim to improve the living condrtron in these commumtres

The'Ministry' of Health, whose competence reaches the aspccts of environmental
sanitation, is responsible to watch over the public entities thosc are authorized to have
control on the sanitary and environmental aspects, in accordance with the Law of Health
26842, | SR R

'Mun-ic'ipality of 'P'uno Pfdvince

According to the Law of Municipality Orgamzatron No.23853, the mumcrpalrty is the
sole agency being responsible of pubhc cleaning which mcludes thc collection,
transportalion, and disposal of solid wastes, swcepmg of streets and avenues. The
\'Iumcrpahty can grant the rrght of contnbutmg these servrces to the EPS approve the
tariffs proposed by the EPS in accordance to the relevant norms rssucd by the SUNASS

In the Puno Province Mumcrpalrly, the Division of Public Cleaning, a sub- organ of the
of the Directorate of Public Service (sce Figure 11.5.3), is in charge of performmg the -
public cleaning service. Figure I1.5. 11 shows the sub-organs of the Directorate of Public
Service which had been reorgamzed in January 1999, ancl Table 115.10 shows thc
personnel assigned in these organs. ' oo

The Division of Public Cleaning (DPC) is responsrble of techmcal and admmrstratwc
issues relating to the management of solid wastes. Its operational finance is derived
from the municipal revenues. :
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. Directorate of Public Service

Division of Commercialization

and Sanily

Division of Transpottation

Division of Civil Registration

Public Cleansing Team

Division of Public Cleaning o

Wasle Collection Vehicle Team

Division of Ecology,

Omament, Parks and Gardens

Division of Civil Security

Waste Final Disposal Site Team .

Figure I1.5.11  Sub-organs of the Division of Public Cleaning

Table 11.5.10 .~ Staff Members in the Community Service Directorate

(in September 1999)

Permanent

7 Division of Civil Registration

Temporary
Organs Total Staff Staff
Dlreclorale of Publi¢ Service H 2
Division of Commercialization and Sanity 17 4
Division of Transportation - - 10 1
6 0

" Division

:—Dmsmn of Ecology, Omamcnt Parks and

12 11 1
Gardens
Division of Cwnl Secunty 34 13 21
Total 181 73 - 103

Source: Puno Province Municipality, Directorate of Public Service, Sep. 1999.

Table 11.5, 11 presents .th_e staff members working at the Division of Public Cleaning in

1998, and their monthly remuneration.
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Table I1.5.11 Staff Members in the I_)mston of Publrc Cleanmg in

1998
: Permanent staff Contracted staff .. - . Total

Position ' .| Remuneration Remuneration | ¢mployees

' Quantity (SI per month) Qua,n_tllyj (S/. per month) | and workers
Driver 2 8715 a4 400 6
Driver Assistanl 81 8751 - 13} - 400{ 21
Guardman 2 o878y ol 400 3
Wheelbarrow worker .3 N . © 28
Road sweepér © - IR ] DS .7 ] Y . 1 B e A 27
Collector of papers ~ - I 875 T C400] 10
“Total e C2H) g Y 2 : 95

Source: Puno Province Mumcrpaltty, Dtrectorate of Publlc Serwce Sep 1999

In the samtary landf'tll there isa member of the sweepmg group workmg asa watchman _
- in rotary turns. ' '

Table H 5 12 descrrbes the edueatton level of the contracted employees workmg in the
Department of Publlc Cleanmg ' ' '

Table II 5 12 Educatlon Level of the Contracted Employees in the. ;
Dtvrsron of Pubhc Cleamng ' '

Educationlevel -~~~ -~ e Number of cmployees

Professinals- & T . R S DN B
Finished highschool = - - ' : I T
Elementary school =~ - L e R |
Total o P . R T Y I

Source: Staﬂ dwiston Mumctpallty ofPuno - o T

The remamed 73 hrred staﬁ' members have reached elementary educatton Seven of -

them are women I{owever tt IS unable to ollect mformatron on these htred staf‘f -

members age. -

And Iable II 5. 13 descrtbes these contracted staff members age ranks As showed bv'
 this Table a major part of these staff members (15 persons) are older than 45 year old
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' Table II 513 Contlacted Staff Membels Classified by Thelr Ages

R ~Age_ R Number ofemployees
35-45 years old e e e e T

45-65 years old S ' 11

Older than Seyearsold MU 4

B . ~ Total L ' ' 21

Source: Staff divisron- Mumcipality of Puno province .~

It is clear that the publrc cleanmg service is not efficient, due to the lack of necessary
_ equrpment fmancral resources and professronal and well tramed staff member T

' Regardmg to the ﬁnancral condrtron Table 1514 presents the budget account of the '
Directorate of Pubhc Service and the Drvrsron of Publrc Cleamng in the past 3 years

Table IL S 14 Budget Account of the Mumcrpal Serwce Drrectm ate
: (Umt 1000 IS)

Daeg D ount? oY fime a2 Tealid o
Year . 19967 LT 1997  lo9s
| Items | Bstimate | Execute lEstimate' Execute | Estimate | Execute
Revenue S - . B [ I IR E
CTotal | as712| 1,218] 20,501 18759 158921 -
. Public Cleanmg 35| . 3se|  4ea| o ze2] . 392| -
Expendlture [ e T R N
-Total L} 15,712 .-11,105‘ 20,591 | 18,832] 15802 = -
~ -Publié Cleaning |~ 325] - 464| - es6| . 392| -

| Source Mumcrpahdad Provmcral de Puno, Drrectron de Servrcios Mumclpales Nov -
' 1998 SR o

' As showed by the prevrous Table the mcome and expendrture relevant to the publlc E
: cleanmg servrce seem to be varred from year fo year. However, the rnforrnatron on the
3 f'mancral condrtlon of the Dwrsron of Publlc Cieamng are drfferent by thelr sources and _
therr accuracy are hardly veriﬁed ' '

__ 'Table II 5 15 shows the annual ranks of tarrf‘f charges determmed by the Puno Province
_ Municlpalrty as one ﬁnancral resource for performmg pubhc cleamng servrce m the :
| Mumcrpahty ) B
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The public cleaning tariff’ charges are determined according to the values of the
properiies (houses and business facilities) sited in the Municipality. These charges are
determined without any support technical criterion. The Division of Tax Collection and
Taxpayer Orrentauon is in charge of collecting these tariff charges. .

| :-'I__‘able II.S.lS Public Cleaning Tariff Ch_arges_ L

Tariff charges B Annual rank (S/)
Houses '_ . - ] 1e5~570
Commerce and central govemment R 275~l7 20
Restaurants and hotels ' | o _’ ‘ 275 27, 50 o
P:r'i\;ate'enterprises"--‘ e | ol 6460

Source: P'uno Province Municipality, Directorate of Gene’r'atio'n of Resources and Rents. .

Table IL.5. 16 presents the i incomes from eotlectron of pubhc cleanmg tanﬁ‘ charges in
the Mumerpahty in the last ﬂve years. ;.- '

Table II s, 16 Pubhe Cleamng Tarrff Charges Collected m the Past

FrveYears '
‘.‘r’ear: R No.' of tartpayers L Colleeting (S/)
T T S N O B L I
1904 | 11308 S 163394
1995 | 11,197 w4
1996 _ TR S 355774
1997 | wiare | T 674

Source: Puno Province Municipality, Drrectorate of Generatron of Resources and Rents

The number of taxpayers is about 50% of the number of exrstmg propemes (23 500 .

propemes accordrng to 1993 Census) m the Mumcrpahty Thrs low rate of tarrff .

. collection may be caused by the passive coilectmg only the voluntarrly paymg
taxpayers are the subjects of the tariff eo]lectron -

As showed by the prevrous T able the average tarlff eharge pald by one taxpayer m 1997 :
~was S/. 32.00 (or Sl 2.70 per month) It is wonh to notice that thrs average rs
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considerably high compared with the tariff charge determined by the Municipality as
showed in Table 11.5.15. The reason is unknown and should be studied in future.

Table 11.5.16 presents the expenditures for public cleaning service in 1997. It is hard to
obtain such detailed information on this expenditure for the previous years.

Table IL5.17  Public Cleaning Expenditures in 1997

.Item e .Quantily Expenditure
-Repayment and complementary things o 243,405.78
N - Contributions 24,865.30
© |Goodsand services '_ | 60,860.00
ot : 49,920.00
Lol S 5,200.00
- Dump carrent - o © 46,440.00
: -Mamtenance 9,300.00
- Other temary services (hlred employees SNP) 87 350,000.'00
~ Total = u : | -729,131.(_);3%

‘ Source TYPSA-TUBSA GMLS.A Assocnallon

The expendltures descrlbed in the above-mentloned table were cstimated based on the
information obtamed prowded by INADUR in the same year and information provided

- by accountmg unit of the Mumo}pallty Data in both documents are different and

= '_doubtful The indirect expenses and depreclatlon were not included in these
' expendltures ' '

Yable 11.5. 1’7 shows the deﬁolt in the account for public cleamng service in the
) Mumclpahty '

Comene



Table IL5.18  ‘Deficit in the Account of Public Cleaning Service in 1997

Item - | . Amount (Sl.).
Income I n s R 77;361,9%7'4.
Expenditur'e- o | N RS o ‘-.7729,'131. o
Balance ¢ vr i RIS L 2367,157

Source ’l YPSA- T UBSA-GMi SA Assocwtlon

1t can be observed lhat only about 50% of total expendltures can bc recovered by the '
tariff charge collection, and the Mumclpahly has to make up the remamed 50% of thls
total expendlture by the Mumclpahty budget '
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- 'CHAPTER - |
ENVIRONMENTAL CONDITIONS OF PUNO INTERIOR BAY

. GENRAL .
'lhe orgamc pollutron and eutrophwatron in Puno Interror Bay has been
 deteriorating from the 1970‘3, and significantly deterioration of |ake became clear
_m 1980’s,  Espccially, the western shorehne is affected mainly by domestic and
_commercral wastewater, whrch is discharged from the urbamzed area of Puno.
: “This chapter deals wrth the pollutron of Puno Interior Bay. Based on results of

survey and data collectron the main features of Puno Interior Bay are summarized
~ befow. e

T heshapeof Puno lnterior-l}ay and ltsl ca.tchrnent area are mentloned beloty; , h
‘l) The sha;lé of F.’.un.o In.t:e_rior Bay s :
Puno Interior Ba)t'is'.characterizecl by shape as describecl.below.
- _Puno lnterlor Baf is ellrotre in form and 111easures 24 l:m from L. Estrves to

: IEspmar by 3.5 km from port to the mouth of channel (refer to Figtire
/AN

- The surface area of the lake is approxrmatcly 16 km

- The average depth of water in Puno Interior Bay is approxlmately 24 m,
~ and the maxnmum depth of water is from 5 m to 6m. The surface area of

. ' less than 2- -m depth account for 50 % in the entrre interior bay. (refer to
.Q:F:gmennz) | -

- s Two channels lmk Puno Interlor Bay and Puno Exterlor Bay

- The brgger one whrch measures approxrmately 50 meters wrde and 1,700
meters length opens lnto the extemal bay drrectly

' - l" he smaller one lmks to the extemal ba)' through the other (R:ver erly)

o channel

It 'c.an be _s.aid from the above that Puno Interior Bay 1s a closed' waler h_o_cly.'.
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2.1

(1)

' lhe basm of Puno Interior Bay has no permanent rivers, There are ]3 dramage R

2) The characteristic of catchment area: in Puno Interior Bay

The catehment arca of Puno Interior B'ay is epproxizrlately 40 km?, The distance
from the port to the boundary of the basin i is approximately 4,100 m, and the -
altitude of the boundary point is nearly 4200 m. The average slope from the top
to the lake is 9.5 %, and the slope in the urbanized arca is reduced wnth the

_ decreasmg dlslance to the lake.

" The longest dlstanee from the lake o the boundary of the basm is approx:rnately 6
- km, and the hrghest pomt in thrs catchmert area is approxrmately 4,500 m. - The

‘catchment” area of Puno lnterlor Bay 1s charaetenzed by bemg small and steép.
: (refer to Flgure 1. 3) ' L o _

channels in the urbanized arca of Puno City, of which 5 channels constantly

' dlseharge domesllc and eommereral wasteWatcr into Puno Intenor Bay

'PHYSICAL CONDlTiOINS' -

THE WATER BALANCE IN PUNO INTERIOR BAY =~

Estimation of run-off eoeff‘ cient

' Generally, the water balance of a lake can be expressed by

dQ= Qp+Qm+Qg Qout Qev th

dQ : water volume of vanatlon of water level ln ihe lake
Qp : water volume of prcc:pllatlon on the lake, _ . 7 :
Qin : water volume of mﬂows to lhe lake through river and dramage ehannel .
Qin= Pcatx R+qw s
_ where, .. _ :
Peat : water volume of prccrpltallon m the catehment area, _
R: Run off coefﬁcrent from precnpltatron B
-+ qw : wastewater volume from the basin, -
Qg: water volume of mﬂows to the lake through ground
Qout : oul[low from the lake,
Qev: Evaporauon from the lake surface
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Qint : water volume of intake from the take. o N
However, complcle data concerned with the actual water bahncc are not avall'ible
" to eslimate the water balance. Therefore, in this section, it is considered
'concernmg run-off coefficient of rainwater.” It assumes that estimation
condmons for run-off cocfﬁcwm are follows ‘ |

R=(Qp-Qev+ dQ )/ ( Qinall ) -
Where;

R, Qp, Qev, dQ are same as above mcntloned
Qmall Qmall = Qm + Qg -

' Assummg that;
Qout =00
qw = 0 0

- In above condmon, a run- off coefﬁment is estimated 0.54 as average in from 1969
" t0 1996. (refer Table 111.2.1 ) The estimated run-off coefficient means that inflow
~water volume and precrpllahon on lake water balance wnlh the evaporation and

vanatlon of water level of lake. On the other hand, it was reported that the mean

run-off coefﬁcwnt over alt ihe gauged catchments in Pery is 0252 w:th a

maximum of 0 383 in Coata catchment and minimum of 0.196 in the Zapatllla
catchmentv, Therefore the estlmated run-off coefﬁcwnt is larger than one in

- ‘olher' basirl of Titicaca Lake. It can be said that the outﬂow from Puno Intenor'

Bay is small volume in annual balance

" Source 1) “Lake Titicaca® C. Dejoux and A, llis

The specnﬁc catchment area, Wthh is estmlated by land eatchment area and
~ surface of lake, are shown as follo“s The specnﬁc catchment area of Puno
Interior Bay is sma_llcr than the whole arca of Titicaca Lake and Puno Exterior

Bay.
T Catchmentarea .| Surface of lake 'Spcciﬁc-calchment area
o Waterbody - Ay kmt | (B) kaf | (A/B)
, ,The;'\_vholef]“ilieaca lake | - 49010 _8490 o s e
Puno Exterior Bay - . - | . 4,650* - . 552 | ... . 842( 146 )
PunoInteriorBay . | - 40 - | - 16 - | . 250 043 )

note  *: Catchment aréa of Coata river
- Source :“Lake Titicaca”  C.Dejoux and Adltis
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(2) RELAT!ON BETWEEN PRECIPITATION AND WATER LEVEL OF I.AKE :

Fhe seasoml vanauon of water level in Puno lntcrlor Bay is in the range ot 0.5 m

'_ to 1.0 m, The seasonal variation ‘of precipitation, intake volume for water

supplics in Puno and cvaporation is shown P:gme]l!.Z.Z_and Figurelll 2.3.
There is no significant seasonal variation of intake volume and evaporation, while
the prec1p1ht10n is characterized by two distinct seasons. (refer to F :gure]l[ 2.1
and Tablelll.2.2)

As cv:dent from F tgureHl 2. I the water level in the lake is posntwely rclated to

' the precipitation, and a time lag between both pattems was found . Therefore, the

relationship between variation of water level and prec1pltat_lon is estimated as

shown in Figurelll 2.4.  There is a high correlation bettvecn both parameters,
~ and it can be said that the vanatlon of water level in Puno Intenor Bay is aﬁected
: by preclpttatlon of the previous two months Thns means that the water lcvel of

. the lake is affected by rwers W’l‘llCh have large catchmcnt arc as Coata Rwer

'_'The above menttoncd concemmg water balance of lakc it. came to the conclusmn

- _'that Puno Intenor Bay is cha:actenzed closed water bodles by lts shape and water

2.2

balance
WATER MOVEMENT IN THE LAKE
The factors concerning flow formation in the lake are as _below.
- Inflow
" - Variation of water level in the external bay
- Wind

- Variation of watei' temperature '

' l‘rom among the above factors 1t seems that the mﬂow and vanat:on of water

level are not eftectwe factors in lo producmg flow in the interior bay Thls id
because there is no river to produce flow in catchment area of Puno Interior Bay,

- and the variation of watcr level is small Thercfore, it seems that wmd is the

factor of conscqucnce in ﬂow formation of Puno Interlor Ba)r

- The features of the wmd in Puno Interior Bay fr0m July 1995 to Junc l996 are

summan?ed below. (refer to Frgwe 2.5, )
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Morning ( 7:00) ¢ the wind during the morning is gentle and-unstable in
its direction.  (percentage of calm day was 66 %)

- Daytime ( 13:00) -  the wind direction is stable. (:percentage of -wind -
from eastin 1995 was 75 %)

'Lvemng ( 19 00 ) : the wind chrection is unstable

The features of the wmd are ch'rracten?ed by the wind durmg tlre nuddle of the
day (13:00). It seems that the flow in Puno Interior Bay is caused by wmd (refer
to Frgure 112.6 ) '

Therefore JICA Study Team and PELT carrred out the water movement survey in
July 1999 The outlme of the survey is summanzed as follows '
- Surv‘ey method_ c o use of a buoy. (refer to Figure 1L2. 7y
- Confirmation of location : - utilization of GPS
‘ '_~ Target of the water layer layer at 1. S m depth

- Survey locatron ‘ S 3 pomts and central ehannel (refer to Fi igure
e HI 2 8) ' '

 The results of s survey are summarlzed as below

_ - At the 3 pomts in the Interror Puno Bay,‘ the water moveme_nt is not
. identified. o |

S The water movement ‘of the surface water in the ehannel was caused by the

o wmd, wlule 1t was fou_nd t_hat 1o water movement in the bottom water.

lIowever the slow-water movement from east to west in the lake i is assumed
bascd on the followmg ctrcumstanual evrdence

B - The feature of wmd is the emment east wmd durmg atternoon in all the

- year round.

- ‘The movement of the LEMNA

- Drstrrbutron of water quallty in the Iake
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31

CHEMICAL CONDITIONS

AVAILABLE DATA OF THE LAKE ( THE TRANSITION OF THE WATER QUALITY IN THE
LAKE ) : 3 -

The water quatity rccords in Puno Interror Bay are available from 1970 to 1996 as
summ'imed below '

| (1970)“

pH value was recorded from 7. 51t 8 6 i in 10 pomts of Puno Intenor Bay and .
~Chimu i in 1970. It seems that the little hrgh pH value was caused by the aetrvrty

of photosynthesrs o
(1993— 1996)”

The water qualrty in Puno Interror Bay and Chrmu dunng 1993 to 1997 is shown )
Figure HIL3.1, and the reglonal \anatlons on 12 June 1996 are shown in
Figurelll3.2. As evident from Figure I!I 3. 1 and I I3 2, the mam features of
‘water quahty condltrons are summanzed below . ' : ' ‘

- The over 9. O of pH value was above 9 0 in Puno Intenor Bay
- Supersaturalmg of drssolved oxygen was recorded in Puno Intenor Bay

- Seasoml varlatron of transparency was found

- NN value was observed rangmg from 0. 01 mg/l to 1. 57 mgjl and PO4- o

P value was ranged from 0018 to 041 with a wrde rang of seasonal

varlatlon

- Based on the concentration of \IH -N and PO4 P eutrophrc level of Puno S

 Interior Bay in the middle of 1990°s’ ranged from Meso eutrophlc to
. hyper—cutrophrc eondrtron (refer to F igure Hl 3. 3 ) '
Source 1) Po]lulloa in Lake Trtlcaca Peru ‘ SRRy -

T.G. Northcote P. Morales S, D. A Levy and M S Greavmen - |

) “Lake Tltlcaea" C De_|oux and A lltls : :

- It scems that waler envrronment of Puno Interlor Bay in l970’s was not <

deteriorated. However actual transrtron of water quahty is unknown because of
no contmuous observatron as momtormg Therefore related data of water
environment as srtuatron of Puno City and its toples shown n Frgure 1.3 4
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According to Figure 111.3.4, It assumes that the deterioration of water quality in
the interior Puno Bay became clear in 1980°s. It can be said the deterioration of

the lake was caused by the following factors.

- The rapid increase of population in Puno city

- Insufficiency of sewerage system

Additionally, The sewerage treatment plant was submerged from 1986 to 1992 |

- and the all of the wastewater in Puno Crty was discharged into the lake without

3.2

treatment Consequently it assumed that the further deterroratlon of Puno

' Interior Bay was brought

.EXISTING ENVIRONM.ENTAL CONDITION

‘VJICA Study Team and PFLT conducted three ﬁeld survey, namely, Lake water

. quahty survey, Lake sediment survey and Dramage channels / bspmar sewerage

M

treatment plant survey. The results of field survey are summanzed as follows

‘Existmg Water Qualrty in the Iake (Results of Lake Water Quallty Survey)

. The JICA Study Team and PELT conducted erght (8) lake waler quahty surveys '

at 12 pomts in the lake in the ramy season and dry season.

' Ihe surveys are conducted from December 1998 to February 1999 as the ramy

season and from July to September 1999 as dry season

E Ramyseason I ZDec. '98
o 21 Jan. 99
28an.’99
T ey
Dryseason =~ 8’99 7
L dAugey
' lSIAug. ’99 )
| .’ISep. 99

Thc weathcr in the pcrrod of survey in thc ramy scason is shown Frgme Hl 3 3.

'Ihe ramfall is observed almost- everyday and the rainfall is charaeterwed short -
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- time and high intensity, . While, it had no rain in the period of survey in the dry
season, ‘ | Lo

Based on the results of survey, the characteristic of water -quality condition in
Puno Interior Bay is obtained as described below. '
(The Contents of Sun’réy)
“The outline of waler qlralit)fvSEirvey in the lake is summarized below. -,
' 7: ‘The survey pomts are selected 12 pomts m the mterror and exterlor bay based on :

- the prevrous momtormg pr00ram which was camed out by PFLT from 1993 to
1997. (refer to Figure 1H.3.6)

_ “The sampling tirne is one time'a survey The watér’ samples for analysrs were ™"
_ _‘obtamed at the upper layer (20% of the depth) and the lower layer ( 80% of the .

_depth) in the lake The observed and analyzed water quahty parameters are -

shown in Tab!e Hl 3 I

| _ (The Results of Survey)

_ The results of lake water quallty survey are shown from Tabl‘e /I[ 3. Q{f) to Table
I 3. 2(8). Based on the results. of survey, it was found . that Puno lnterlor Bay

. could be classified into ﬁve water, bodies as deserlbed below ( refer to Figure

11!36) -

IWater bodyiﬂ: Heavy polluted water ‘body, which i affected mainly by
| directly discharged wastewater from the urbanized area of -
Puno. | - IR

i Ij\iater bodilﬂ Significantly polluted wate'r:‘hody, which is caused by treated
wastewater from the Espinar tr‘eatment plant. '

|SVater body-ﬂ: Sllghtly polluted water body, which has undergone a kmd of
' purrﬁcatton and dllutron '

[S’Vatcr bodi—li Clcan water body, which has no external pollution source
: ISVater bodi—ll. Clean water body, wlnch has the same. water quahty level as

Puno Exterior Bay.
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The reasons of the above mentioned water quality condition arc assumed as
below.

The location of the drschargcd pollutron load into the lake is concentrated the
westeri shore from thc Umversrty of Altrpulano (UNA) to the Lsprnar wastcw'ttcr
treatment plant '

o It _seerns t_hat he diﬂ'usi(_m o_f discharged \\'aStetvater in the western water bodies of
the interior bay is disturbed by the wind during the daytime. ' '

The characteristic of the water quality on each parameter is summarized as below. ’

WaterTemperature S :

The average temperature in the Interlor Pune Bay ranged from IOdegrees fo 16
degrees in January to September The water temperature in the western waler
~ bodies is hrgher than eastern water bodres It seems that the water temperature

- rising is caused due to the drseharged wastewater from puno urbanized arca. -The

. vertrcal dlstrrbuuop whlch measured at 20 % depth and 80 % depth was less than
3 degrees (refer to thure III 3 7 Prgure ]II 3 8 1 able IH 3 3 and Tab!e Hl 3. 4)

------

. The transparency in the mterror bay was rccerded from 0 2 m as the lowest to 2 7
' m as the hrghest wrth average of 1 3 m. T he mmrmtlm vahre was observed in the
_ westem water bodtes lhe transpareney in the exterler bay is strll good wrth

from 3.0 m to 7.7 m.. _ (refer to Figure 111.3.9 and Table 111.3.5)

s l“ he pH value was observed rangrng from 7 8 as the lowest to 9 S as the hrghest in
_ the mterror bay and from 8.0t0 9.5 in the extertor bay It seems that the Puno
Bay undergo actrv;ty of photosynthesrs (refer to thure H.’3 10 and Table

HI 3 6) ' L '

| Conductlvrty

. The conductwrty value was observed rangrng from 0.10 s/m to 0. 18 s/m in the
: :_mtenor bay and from 0 14 s/m to 0.16 s/m in the exterior bay The wide rang in
the Interror Puno Bay was caused by ramfall and wastewater



Dissoluble Oxygen

The DO value was observed ranging from 1.0 mg/l to the supersaturated condition

in tllc interior bay and from 2.0 mgll to 7 2 mg/l in the exterior bay. It seems
that the high value was cause by actmty of photosynthesns w;th the same trend of
pH. A minimum DO value was observed at the pomt of near the Espinar
Treatment Plant with 1.0 mg/l The second was found at the central point

(No 13) of the western water body wrth 1 2 mg/l (refer to Flgure HL3.11 and
Tab!e Hr37 -

Suspended Substance

The SS value was observed wrde rangmg from 0.6 mg/l to 110 mg/l wrth average |

of 27 mg/l Htgh values were found in the western water bodies in the interior

bay. This water bodies was affected mamly by dlscharged ralnwater from the '

urbam?ed arca in Puno elty (refer to Table HI 3 8)

Boo'

The average of each pomts were ranged 7 mg/l at No. 5 21 and 23 in the e'tstem

water bodies to 27 g/l at the point of near the Espmar Treatment Plant ngh C
values were found in the v»estem water bodtes namely, at the front of the Port the o

Esptnar wastewater Treatment and Unwersnty of Aluupurano 'lhrs water bodtes

: was affected matnly by dlseharged wastewater and ramwater from’ the urbamzed
area m Puno city and ireated waste\vater from the treatment plant (refer to Frgure '

111.3.12, and Table HI 3 9)

Total Nitrogen I Total Phosphorus

The average total mtrogen of 10 pomts in the Intertor Puno Bay were ranged 2 '
mg/l to 6 mgll 'lhe average total phosphorus of 10 pomts m the lnterlor Puno ST
Bay were ranged 0.2 mg/l o 1. 6 mgll The hlgher concentratlon of both

pardmeters was observed in the westem water bodles and near the Espmar
' Treatment Plant. (refer to Frgure IH 3.13 and 1.3 ] 4) '

The reg1onal dlstrlbuuon of pollutton trend in the mterlor bay was almosl the o
same as BOD. " Based on the concentration of total mtrogen and total phosphorus, _

the eutroplneatlon level is hyper-eutrophrc (>0 1 mg/l Total P)

10 -
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Total Coliform

The number of total coliform was obscrved wide ranging from N.D. to 1000 n/ml.
High value_s were found in the westem water bodies in the interior bay. This
water bodics was affected mainly by discharged wastewater and rainwater from
the urbanized area in Puno city and overflow from sewerage system.

LAKE SEDIMENT SURVEY

The JICA and PEL’I conductcd a lake sediment survey on I‘ebrmry and July 1999

- Sampling points a_rc__ selected 12 points as same as the water quality survey.
- Sediment sample is taken by core sampler, and divided into two or three parts
“according to its color for analyzed sample. The analyzed parameters are shown '

in Table 111.3.1.

Based on t_hé results of sﬁ__ry{ey, the feature of core sediment samplc_' and the
regional distribution of the sediment quality are shown Table 111.3.10(1) and (2).

 The sediment q'u'al'ity in:P.um')z Iﬁtcfio'f Bay 1s chafacten'zed by as below.

- Color of surface sedlment is b]ack exccpt No. 1, 2 pomt at Puno Exterior
R Bay and No. 5, 9 under the salhng route. It means that the sediment color |
is changed by ferrous sulﬁde (HQS) and this reaction is explained by the

’ followmg reachon formula '

Fe POy, + 38" > 3FeS+ 2PO4

- - Above formula shows a mcchamsm of phosphcrus release from sedlment
namely, Insoluble phosphorus as Ferrous Sulfide ch’mges to phosphorus-
~ion'in anaeroblc condmon

L :ORP lgmuon loss and sedlment color is showmg anaerobic condmon of
| :se‘dlment The reglonal distribution of above three parameters is showmg o
' the same tendency as the sediment in the western part of lake is anaerobic

- condition.  (refer to Figure IIL3 13) -

‘ The average contents of nutrients of the sediment in lhe Puno Interior bay
were 16.1 mg/ g-dry solid as total mlrogen and 1 4 mg/g-dry solid as total
phosphorus S ‘ :

_ :- The tota! contents af nﬁtr_ients in the sédimént are e_siimated. 13,389 tons of
nitrogen and 1,164 tons of phosphorus under the below condition.  These
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' _ Fsﬂmalion

amounts of nutricnts are equal with the discharged pollution Joad from :

~ Puno City from for 20 ycars to for 40 years. (refer to thc followmg
_ Assumpnon)

. It seems that lhe sedlment at the point of Lspmar (No 6) and western part -
( No. 10, 13, 14, 16, 17) is formed by external pollutlon load from -Puno -

_ _Clty While, in case of point 23, it can be Sald the sediment formed by
macrophytes accordmg field survey.

- Assumptlon e
“The average contems of sedlment ~ Total mtrogen =16. 1 mg/g-dry solld
; ' L o 'Total phosphorus = l 4 mg/g dry SOlld

" Moisture content o 76%

Specific gravjity'._ - _ 22 o
‘Subjectarea ¢ 825 har(lhe'westeﬁi part of Purio Interior

Bay:inside' the line which links Heotel -
|, Estives . with Espma_r " waslewater .

o o treatment plant)
 . Sedi“ient thickness © [ ..o -03 mthlckness
" Discharged Pollution Load =~ Tota!N 865 kg/day

Total P = 142 kg/day
(refer to Chapter II[ 4 Polluuon Loads)

Total volume ofsedlment _' . . 5_ i831 600 tons = 5 250 000 m2 x 0 3 m
| | | s x(10076)x22
- Total content o N 13 389 tons = 831 600 ton x 16,1 mg/g«DS

P l 164 tons = 831 600 tons‘( 1 4 mg/g -DS

Lquwalenl Dlscharged P. L 42 years = 13 389 tons / (865 kg{d X 365 d) | :

22 years = 1, 164 tons / (142 kg/d X 365 d. )

CM-12
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(3)

Discharge of Pollution Load to the lake ( Drainage Channel and 'Treat'ment
Plant Survey) o '

The pbllntion load, which is gelnerated in the city of Puno, is discharged into the
lake through drainage channels and the scwerage system. The JICA Study Team

_ and PELT conducted a ‘drainage channel survey at 5 pomts and the Espinar
' wastewater treatment plant in rainy and dry season. ‘ ' S

( Drainage Channel ) -
T he observed dtamage channels are as follows
- Ramy season_:_LIav;m, Jorge B_asadre, l*‘loral, Carahaya and Ricardo
Palma N S |

- Dry scason : Llavrm Floral Carabaya and RlC'irdO Palma

: The ﬁve (5) obser\'ed dramage channels were selected wrth the followmg pomts

- of view. (refer to Frgure fi13.16) .

Sy _constantly discharge_ : dornes_tic ‘and;commercial ‘wastewater. into- Puno
lnterrorBay ey e e e e

--a dramage chamlel has a large pornt source, namcly, slaughterhouse

- major dramage channel in the crty of Puno.

(Sewerage Treatment Plant)

 The observed treatmcnt plant is ESpmar Sewerage Treatment Plant (refer to
'thure 1113 16) - ' e

. : (Frequency of samplmg tlme and Analys|s parameters )

_ 'l he frcquency of samplmg trme is determmed as follows;

S Drarnage Channel . 3tm1es/day |
R Fsprnar treatment plant "in-ﬂiow“' 3hmes/day

o outﬂow ltrme/day

- The observed and analyzed water quahty parameters are shown in I ab!e IH 3.1
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“Survey Resuits

Drainagc Channel :

Based on the results of survey in the rainy scason and the nieteorologj{r data, the
“observed channcl flow in the rainy season was affected by rainwater. (refer to

Figure H13.5 and Table Hi3.11. (1)-(6)) ‘The estimated channel ﬂow in four

channels, namely, Llavini, Florat, Carabaya and Ricardo Palma, was as follows.

Date '-Channel Flow -

Rainy season: 26Jan.’99 . 11,400 m/day .
CUEeb9 2100 m/day
| 15Feb.’99 13, 100 m¥day
Dry Season: llAug 99 1,800 m’/day' o

The channel ﬂow in the ramy season and the dry season sngnlﬁcantly dnffer
However the channel flow on 1 February in the ramy season was not srgmﬁcantly
aﬂccted in companson wrth abovc two surveys m the ramy seagon,

While, average water quaht}r of dramage channei in the dry Season 1 was hlghcr
 than ramy season, e\ccept suspended solid. (refer to T able 3.1 2)

~ According to thc calculatlon of dlscharged pollutlon load though the channels 1t
is found as below - : . . :

- Accordmg to the eshmahon of shate of dlscharged pollutlon load from

- channels, the largest channel in the ramy season is Llavml, and the next :
channels are Floral and Carabaya Whlle in the dry scason, Rlcardo Palma o '

and ?7? are major channels (refer to Table 111.3.13 (I ) and (2))

- It seems that a pollutron load run- off in the above channels is characterlzed
by a large amount of accumulated pollutlon load in the channel bed or
- overflow from sewerage system ; ' ' '

- The discharged pollutlon load mto the iakc through major channels in the _- : |

rainy and dry season is as follows Itis noted that suspended substance
was mcreased cxtrcmely and Nutnen(s were tended to mcrease
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Rainy scason

- Dry scason - Ratio of rainy
- , / dry scason
 Flow(wday) 8,881 1,692 52
SS (kg/day) 7,562 209 36.2
BOD (kg/day) 212 281 0.8
T-N (kg/day) 996 71.5 14
T-P (kg/day) EX: : 1.6

5T .
| (refer to Table 111.3.19)

' Espinar Sewerage Treatment Plant :

Based on the results of survey, average inflow of the treatment plant in the rainy
' season is 28 000 m’lday The inflow is too large compared with the intake
_volume for water supply in Chime, which is approxlmately 13,000 m"‘lday _It
:seems that the mﬂow in the treatment plant contams a la:ge amount of ramwater ‘

' 'Whﬂe, the average inflow in the dry season is approxlmately 13,000 m’/day

T reated wastewater quahty in the trealment plant is as follows. It seems that no
: ,__'d;fference of treated waler qualtty between the ramy season and the dry scason is
found: (refer to Table ]]I 3 15) S ' '

A Ralny season " Dry season ?
ss 33 . 194

~ BOD | 152 183
CNHAN 234 45
CTN 37060 36.61
1 PO4-P S eI 02
P . 358 35l

_ 1} merage (l‘mm 17 Feb. to l9 Feb 1999)
- 2) Results ofsune) on 22 July I999 ' '_ _

o 3) InorgameNltrogcn ;
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3.3

(1)

Dlscharged potlution load into the lake :

Accordmg to the results of treatment plant and channel snrvey, rt was found that a

shear of dlschargcd pollution load is as follows '

unit : kg/day
| Treatment Plant DrainageC_hannels "Total ©
BOD, | 3,924(94%) 246 (6 %) 4,170
Rainy : | - " . ory A -
Season fnorg.-N 1,0.16(90. %) no(]g %) 1126
' TP 983 (91%) 10.2 (9 %) 108.5
| “BOD, | 1,514(83%) 3701% | 1831 -
Dry . . - - 0 - o .
~ Season : T N e -393 (73 A) e Ell07(27 -AA’) Ny _t-l.l.:;
' TP ‘29._0(_62‘%) | 180(38%) ¢ 410

[

As evrdent from the above it was found that a share of drscharged pollutron load
from the Espmar wastewater treatment is more than 90 % in the rainy scason. In
the dry season, a share of dlschargcd pollutlon is from 60 % to 80 per cent in the
dry season ' :

o f I A T R PR A ERES IS T T R L VA N SR

' It seems that the treatment plant is a major: external polluuon source in. Puano

Interlor Bay, and the pollutlon load in the ramy season-is approxtmately three
(refer to Tarble 1.3, I 6. )

trmes on the amount in the dry season
EVALUAT:ON OF Paessnr CONDITIONS
Regional Drstnbution of Exrstmg Water Quallty in the Interior Puno Bay

The reglonal dlstrtbutron of water quallty in Puno Interlor Bay is characterrzcd by

" as f0110\vs

- The out!et of the wastewater namely, dramage channels from Puno Crty
'_ and Esprnar treatment plant is concentrated in the western shore of the
lake. '

- The diffusion of the wastewater is prevcntmg by thc east’ wmd durmg the
daytrme '

Consequently, the water body n the westem part of the Interlor Puno Bay is

 significantly deterlorated
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(2) Eutrophic Level

B'tsed on the results of water qu’thty survey, it found that the nutrient
_concenlratlon is high. - Judgtng from the conccntratton of nutrrent it assumed
that the eutrophlc level of the interior Puno Bay is reached hyper eutrophtc (>0 1
mg/l as total Phosphorus) (refer to If igure III 3.1 7)

o uni_t:mg/l '

| Median | Maximum | Minimum
CRaimy | TN | t2 7 7as 016
‘Season | TP 03 | ui2 | 014
Dy | TN | 307 | 893 | 125 .-
Season T—P_ S 039 | a6 | 0.06

'In general n1trogen or phosphorus llsts asa lnmtmg nutrient in the lake Based
_ﬁ 'ron the balance of the existed. whole polluuon foad in the lake, ratio of nitrogen /

: phosphorus is approxrmfitely 5. Based on the emsted pollutlon load, it can be

" said that mtmgen 1s assumed as the ltmltmg nutrlents in the lntenor Puno bay

- Exrsted Pollutlon Load in the Lake - o Rauo of

o TN(ton) CTPon) o NPT
" ° Rainyseasoni " : 441 | 16 s8
. Dryseason = - 1133 7 o asg 44

Average - N - >
. ' o (refer to Table HL3.17y

k The other srde it. is assumed that mtrogen and phosphorus participate with

lmutmg nutrient in view the relatronshrp with total nitrogen and total phosphorus

- of water quahty in the lal-:e (reter to ﬁrgure IH 3. 18)

@

'Exte'r_n'al Polluti_o_n Sources

T CAs above mention, the. deterioration of the Inferior Puno Bay is caused by -
drscharged wastewaler through dramage channels and the treatcd wastewater from

. /Espmar sewerage treatment plant, . Based on the results of survey, the shear of |
o _dlseharged pollutton load from treatment Plant and five (5) dramage channels is

- calculated as below
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(4)

3.4

(1)

.- ounit: % -

BOD, | TN TP |

Rainy TreatmentPlant |~ © 94 | = 90:._ 9
Season® | Drainage Channels 6 | 10 9
‘Dry | Treatment Plant 83 B 62
Season*™* | Drainage Channels 17 . 2 38

Nole * : The observed channels are Llavini, forge Basadre, Floral, Carabaya, and Ricardo Palma.
o “‘ : The observed channels are Llavlm F loral, Carabaya Rlcardo Palma and Chanu chanu.

As evrdent from the above it assumed the treatment plant i rs a major pollu110n

source m the water envrromnent of the mterror Puno Bay
Existing COnditiOn of Lake Sedlment

Bascd on Table IH 3. IO and F rgure ]H 3 15 as the results of survey, the polluted

~ sediment, namely, hlgh organre content and anaerobxe condrtron is located in
' 'water body-A and B as the elassrﬁed water quahty bodres ‘ '

: The average contents of nutnents in the sedrment in the Puno Interlor bay were

16.1 mg/ g~dry solid as total mtrogen and 1 4 mglg-dry solld as lotal phosphorus

The tota] contents of nutrrents are estmlated 13 389 tons of mtrogen and 1 164 o

tons of phosphorus.  These amounts of nutnents are equal wrth the dlscharged

_ pollution load from Puno City from for 20 years to for 40 years.

IDENTIFICATION OF PROBLEMS

- The existing water environment pr’oblems in Puno Interior Bay are identified as
- below. These problems are identified by the field survey"and'i_ntervlew of

residents.

Occurrence of odor

It is presume that the’ occurrence of odor from the lake is eased from the anaerobre

- lake sediment, but JICA- member in this survey does not confirm this problem

* The sedlment in the west part of the interior- bay was observed hsgh value in

- ignition loss and blaek color which is ‘shown ‘anaerobic condmon “It can be

reasoned the requrred condrtlons for occurrence of odor problem are satlsﬁed as' B
below.
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- A source of occurrence
According to the sediment survey , the anacrobic sediment was observed.

- A source of pollution load for formation of sediment
Puno urbanwed area and I‘spmar lreatment plant

- Anaeroblc almosphere

The west part of Puno Interior Bay is polluted water body and Iess water
movement -

- A carrier
The direction of wind during daytime is from east to west, namely, from
- lake to Puno City.
- A affected subject
The port and residence area is near the lake.

(2) Obstruction of ship navigation (activity) by Lemna

~ Lemna covers a part of surface of Puno Interior Bay. Lemna come near the west
' _shore of the lake by the wind dunng daytime.  The density of Lemna will be

reaches 10 to 15 cm thick dependmg on the direction and the force of the wind.
Consequently, the obstructxon of the small Shlp activity is occurred by the thlck

-~ and heavy of Lemna

The harvest_ of Lemna as countermeasure for above mention was conducted by the
Multi-Sector Committee for the Environmental Improvement of Puno Interior Bay

in 1998. . The harvest of Lemne is efficacious against obstruction of ship activity

o “and also parti(_;ipa_ttes with i_mpr_ovc'm-ent of below:

@

- Removal of nutrient in the lake
- . Protection for formation of sediment by Lemna

R .-'_ , Impfoycnlcnt of the view which is dcp'rcciate_d by Lemna and Solid waste.

Depreciation of tourism resources

- _ _An afﬂuent in ecosystem in the Tmcaca Lake is important as the tourism industry

in this area.’ However, the extslmg ccosystem in the lake will be depreciated by
the water pollutlon Aclualized deprccnatlon are madc upa list as bclow
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Occurrence of odor from the lake

Deterioration of water qualil'y :

Extraordinary ﬂoatmg Lemna 7 _

Eutrophication (water color wrl! be change green by the photosynthesrs)

Deprecratron of natural envrronmem (weakemng “'Iotora as the view
characteristic of the Titicaca Lake)
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