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The removal of littered wasles should be started carly to stop turther dumping and
to cnhance the citizen’s awareness.  As an cssential control measure, the waste
collection rate should be increased as a first pridrily, while it should be realized
stepwise duc (o the severe financial conditions. Alihohgh a large amount of
investmient cost is necessary to adopt a sanitary landfill, it will be re'qui.red soon to
follow the DIGESA’s guideline.

The removal of Lemna should be continued at least until the year 2008 \Wv_h;:n‘thc
lake walcr quality is expected to be jmproved by the sewerage “systems
lmprovemcnt Bven if [ emna is SIgmllcamly reduced, it should be contmucd by

the citizen’s p".rllclpallon in order to keep on cnhancing (he cilizen’s awareness.

. .The sediment cover should be implemented when the measures against the

c'xtcrhal pollulion load does not produce the expected effects.  Replanting
“Totor'l” docs not requ:rc a special equipment or a large amount of investment,

. and $0 it can bc slartcd SOOn

Bcsxdcs thc struclural mcasurcs no-structural measures should bc slarlcd as carly

as posmblc in order to formulalc cnllzcn s awareness and undcrshndmg for the

: lntugralcd Plan Clll/cn s '1warcncss 'md undcrslfmdmg are indispensable to

13

o promotclhc structural measures. - o

. First ot all, thc cnwronmcnla] momlormg, should be practiced as lhc lop priority.

: It W]“ assurc lhc qmlliy of the Inlcgr'llcd Plan

QRGANIZATloN' Fo'n IMP‘LEM'EMTATION OF THE INTEGRATED FLAN

©Itis rccommcndcd lo assign thc followmg org'lmzal ions in ordcr to lmplcmcnt the -

Inlcgratcd Plan rallonally and cffccnvcly

Ove_i'alll Ma'n_ag'eh'lent qnd_ Cciorc_linaﬁon

Compclcnl orgam/ﬂllons INADE P'ELT

rDutlcs pollcylslrategy makmg, decision makmg, lund raising, and coordmatlon

ot componcnt prOJects '
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(2) Execution and Management of Component Projects |
1) Expansion of sewer system -
EMSAPUNO
2) improvement of wés_tewater treatment system'
EMSAPUNO
3) Sahitéw toilet -
- guidance for.i-nstallalion'ot‘pil ]élr_inc . Ministry ~ of  Health, Puno
o e : ' o L * Provincial Mu’nicip’ality -
- pit emptying:  EMSAPUNO R o
a) Urban Drainage L
| Puh(’) Pl_'O\'i.ncial Muhicipaii_ty R
5) Removal o'f‘ilulegaﬂlly dumped'w'é'stes RN
- ¢ execution: . the cilizen bfPuno_Cily' TR
- coo_rdinali-o'n.: Puno Pri_)ﬁinciﬁl M;.iﬁiéibaiily;‘Ml‘:lti:sé'cl_drial Coiﬁrﬁitt;‘e,
- NGOs (nongovernmental organizations)
~ 6) Increase of Collection Réte o
_ Puno Provincial .Mun.icipalily' '
- 7) Expanslon and Upgradif}g of Final Disposal site
- Puno Prbvinc_ial Muni:ci'palily .
8) Removal of Lemna
(until 2008)

- exccution: PELT, Puno Provincial Municipality

COXI-g



(from 2009)
- execulion : the citizen of Puno City

- coordination : Puno Provincial Municipality, Multiscctorial Committee,
NGOs

g) Boftom Sediment Cover . - -
~ PELT
10) Replanting of Reed (Totora)
PELT
11) Environmental Education and Campaign
Puno 'Prcr)vinci.al Municipalily, Multisectorial Conunitlcc, NGOs
" 12) Citizen's Participation
- Puno'Provin'cial' Munfcipalily, Multiscctorial Committee, NGOs
| 13) Institutional Strengthening
- exccution:  cach exceuling 6fgzinizalions
- coordination for éoﬁsolidatio.n/collaboréllic._m : Multisectorial COIl]ll.l_il.iCC
14) La'nd Use Mahagement
APun(.) Prpvincia] Municiba]ily
15) Livestock Farming Management
~ Puno Provincial Municipalily, Ministry of Agricullurc' :
* 16) Regulation of Effluents

| ,' Minisl‘ryjbe_caIth/D[GESA '



1.4

17) Environmental Monitoring

PELT, DIGESA, UNA

PROJECT COSTS

Annual costs for cach édmponcnt project until 2025_ arc sunm_mi‘iicd in Table _
X1.1.2 (s0l (8.)) and Table XI.1.3 (US dollar (USS$)). =+ All the costs are bascd on
the prices in the year 1998 and price escalation is not taken into account. (63

(general sales tax) is not included.
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1.5 EVALUATION OF THE INTEGRATED PLAN

M

@

;)

Technical Aspect

"It must be a greal challenge to‘lacklc the water quality improvcmélii in Puno

Interior Bay.  The important thing is to starl with acceptable one which is casy o

operate/maintain, cheap to invest, cffective in the environment improvement and

‘ Imrmlcsﬁ_ to the cfwi-rbhnjlcnt - The llicqsilrcé propbscd in the Integrated Plan meei
these rcquircmchls Thc Plan docs not proposc the advanccd leclmology it it is

" too ékpéhsivc The Plan does not proposc lhc lcchnology whlch improves only

Puno inlerlor B”ty s environment but aff lccls the whole Lakc TlllC'lC{l cither.

Thc Phn prov;dcs lhc concepunl dcs;gns of ncccssary f‘lClllllC§ 'md equipment,

the cost c%llmallon prlontlcs of lmplcmcntauon md ihc [‘ nancnl phn

Financial Asp'ect ,

' Thc grcal challengc rcqulrcs a large amount of mvcs{mcnl cven if l'C’lSOIl'lblC
* techniques are 1pplred to each componcnl projects. Howcvcr as d]SCUSSCd in the

‘ prewous chaplcrs the financial status of the local govcrnmcnl in Puno is too

serious 1o I‘C’llilc the Plan. - BEven if the local government of Puno succeed in
1ncrcasmg the revenue with a maximum ctlort, slrong lm’mcml supporl by the

stale govcrnmcnl will still be md:spens'lblc

Economic Aspect
The Plan was cvaluated as follows from the cConqmic'inm of view.
" _'i) Basic Condi_iiohs and As:sumptions"

In eshmalmg cconomlc, cosl and benefit ( revenue ), economic valucs arc
'convcrlcd or qu‘mlmcd applymg lhc Iollowmg condlllons and ‘lssumpnons mlo

'lhc llmncml cosis ot thc proposcd pIan cshma{cd in the prcvmus chaplcrs

Y Opporlum{y cosl of capll'll rcprescnls lhc pcrm1351blc economlc raie of

retum for devclopmenl plan In this casc s % of this opporlumly cosl of

' C"Ipltal will bc smhblc as a discount ratc for asscssing cconomic vmblllly

Xt-13



of the proposed plan because this environment plan is not profit oriented

onc and the S % is the infra bank rate in late A'ugusl in 1999,

In the economic analysis, all goods and services related to the costs and the *_

' bcncflts of the Plan have to bc CSflm’thd on the basis or rcal cconomlc

value. But many local portion (S/. 202 269 lhousand) of purchascd goods

and service will aftccl the Puno s cconomy 1ﬂmmlwcly (for instance, the

_solullon of uncmpjoymcnl ) Even so, the cconomlc valuc of these local

poruon is cslumtcd to be samc as the financial value. On thc othcr h'md

the 1mp0rted goods 'md scrvtccs is cstnmtcd bascd on mtcmallonal markel E

- prlcc.

| Thc cconomic llfc of the plan is taken as ulll]l 2025BY(f lscal year) 'lhc |
' bcneﬁts accrumg from lhc Phn arc assumed lo contmuc in propomon to'

lncrcasmg scrvice populallon durlng lhc economic tife of lhc p!an :

~2) Economic Costs _

' The constructmn and OIM (opcrallon 'md mamlcmncc) cosls of the proposcd

_Intcgratcd Plan arc summarmcd in lab[e XL1. 2 and Iable Xl I 3 in f" nancnal g

_ ricrms which is dcscnbcd bcforc -

'3) | Ecbno'rhicr Benefits

There w1|i be various bcnc[" Is accruing {rom this plan and somc of thcm w1l] bc

quanllflcd taking account of data avallablhly

Decrcasc'of cnvirdnmbnt—bomc discascs'

Rcduciion of future purification cost for water supply

- Opporlunily cxpense - -

lf lhlS plan C’]l‘l not starl the cnwronmenl of Puno w;l] becomc worse and worse .

As the rcsuit Lake T}[icaca will be dirty and ﬁshcry achvnlu,s wﬂl be damaged

E and the SIghtsccmg busmcss will be aiso dlmlmshcd The eftecls were csumatcd

' from currcnl busmess volume.
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a, Flshery aclivity

According to the 1998FY statistic rcporl by Puno fishery office, the
volumc in Puno provmcc was 586,127 Kg ( S/. 2,079 thousand ). Also
in Chucuito 638 ,028Kg ( S/. 2,271 thousand ) The hshcry will be
d!mmlshed umll ZOZSFY sicadily.

~ Although thcrc is no clear projection, it is assumed that the sales amount
.. of Puno and Chucuito will be zero by 2025FY if no measurcs are

implcmc'nléd (the caSc of “without project”).
b Sightseelng business 2

‘Accordmg fo lhe 1998FY stahshc rcporl by Puno tourlsm of[lcc the

_ number of snghlsccmg gucsts and average siay of thc guesl by cach

" -‘icatcgory of hotel werc rcportcd So it is possnblc (o cslimate the lohl

E ‘salcs amoum of hotcls whlch is the major mcome of lhc snghlseemg
_'f :busmess in Puno Thc amounl is at least S/ 9 317 629 (sec Chaptcr IT
o '_tor dcialled cpranallon) Allhough therc is no clear pro;ccllon it s
_' assumcd that the lotal sales amounl of S/ 9, 318 ihousand will be zero
until 2025bY if there is no mcasurc On the other hand, it is assumed
_-that the total sqlcs amount w1]l be sustained until 2025FY if the
o Intcgrated Phn is acccplcd and 1mplcmcnted To prevent the dccrcqsc
of the tounsm sales amount or to sustain the current sales amount is, SO

' to speak to produce the hlddcn sqles amount whlch should be an

: cconomu_: benefit of the Plan.
' '4) Economic evaluotion

" The paramclcrs the Prom and the thR (cconomlc 1ntcrml rate of return), were
csllmated as shown in Table XL14(1). The Intcgrated Plan was cvaluated in
~ terms of cconomlc CiilCICIIC)’ by using these p'lramclcrs The results of the

- cvaluatlon arc shown in the to]lowmg table. -

I Thc cost and revenuc of solld waslc managcmcnl of the proposed lntegralcd Plan

s based on casel ('l he cx1slmg wasle handlmg chargc (32 solcs/houschold/yr) is

not raiscd and enwronmcnl fce is not appllcd See Table VI.2.11).
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Table XI.1.4(1) Results of EIRR

- Total cost . S/. 282,604 thousand
Total revenue S/. 428,693 thousand
7 Profit - S/. 146,089 thousand -
- EIRR o 15.2%

The valuc of EIRR is highcf than 10% assumed as an 0'ppbfiunily cost in Peru and
- the cumulative profit 1s plus So it can bc said that the proposcd !nlcgralcd Phn

is viable lrom lhc cuonomxc point’ of view.

In ordcr lo amiyic the SCHS]IIV]I} of EIRR ot lhu proposcd Intcgr’tted Phn the -
~ amount of cost and revenue are changcd as thc lollowmg tablc The comblmllons
cncloscd by a black lluck line are conmdercd as feasible, bccqusc lhc ElRRs of
_.C"lCh combmallon cxcccd 10% assumcd '1s an opporlumty cost m Pcru For -
cxamplc even if cosl cxpands by 10% and revenue is samc (lhlS casc is that cost |

s 110% and revenue is 100%), the’ proposed !ntcgralcd Plan 1s stll] fmsxhlc '

- bccausc thc thR 01 lhlS C‘ISC is 10 3%
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lfxble X1 1 4(2) Sens:tmty aml)sie of I*IRR of the ploposcd Intcglated

B Plall (Uml %)
"Cost

80% 90"/% 100’.72 1 ll]’:‘é 120% { 130% 14_0‘."7: 150% 160‘5’; 170% 130% 190%

soz |1s2) 94| 56|27 |~ | —|—|—|—|—|—|—

w% 269 |152] 99| 64|36 | — | - ||~ |~ |~ 1|—

ol % | — a9 s2|t03] 70} ag)22| | — | — |~ |~
S m— 4
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*1 100% is the basic COﬂdlllOl‘l of the proposcd Inlcgratud Phn shown in lhc Table

XL14(1).

10%.

Cowl “9{)%” means lh‘li thc cosl of lhc basw C()ndillt)]‘l is cul by
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()

Environmental Aspect

The Pian-wi‘ll csscntially- contribute to the environmental iniprovcﬁwm of Puno
Interior Bay. _Thc exient rol'lhé waler qliality improvement was evaluated by the
reduction ratcs of cxlem'ii pollution loads. According to Figure XI.1.1, Figure
XL1. 2 and I'nge XL1. 3 the foilowmgs effects are cxpected lhrough the

1mplcmcm'mon of the Pl'm

- BOD lmd will be rcduccd 1o thc hrgclcd levcl wlmh uscd 1o be inbefore
~ the 1970 8. Conscqucntly, the target of the plan '1g‘unst the organic
o pollullon in Puno lnlcrlor Bay wnll be achlevcd by the year 2008, and the

' f'\vorablc condluon will lasl for a long pcnod

. Nllrogcn load w1]l be rcduccd to thc l1rgclcd lcvc] by 2008. But the tolal
_load will i mc_reasc after that._ It will exceed the level of lhe 1970°s in 2025,
though it will be signiﬁgantly reduced fo half of the load in the case of

w:thout prolect”

. Phosphrous load \Vlll bc rcduccd to lhc l"trgul levcl by 2008 and the
favorable levcl will last. for a long pcnod as same as the BOD load. Its’
' effesl dcpends on the phosphorous n,ducm)n by lhc lweslock wastcwatcr

3 comrol as well as by the scwagc LOllllOl

- Howcver lhc Plan wﬂl produce not only pouuvc cﬂcc(s on the cnvnronmcnl but

' '_ also negauvc cflccls lhrough ihc phascs of planmng, comtruchon and opcmllon

Possible lmp'lcts and their mmgation measurcs are summanzcd in I able XI.1.0,

XLI 7 and XI IR 8 As sho\vn in the hb]c, all tmpacls will be mmor or temporary

L and ablc 1o be lmllgated within an acccphblc level.
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Pollution Load {BOD-kg/day)

Estimation of Discharged Pollution Load (BOD : without project)
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Figure XI.1.% Pr0_|ecllon of the Extemal Pollutlon Load Reductlon by the
Integrated Plan (BOD) R SR S
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" Pollution Load (T-N kg/day) ‘

Estimation of Discharged Pollution Load (T-N : without project)
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hgule XI l 2 PrOJectloll of the [‘xtemal Pollutlon Load Reductmn by the
" Integrated Plan (T-N) L ,
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Figuré XI13 Pl‘OjeChOll of the Extemal Pollullon Load Reductlon by the

Integrated Plan (l -P)

Xl1- 22




1030€ 4 [E1Ua WUCIIALT

311§ {esodsIp, x | us, I9IsueLl; saseAn
< TRUL; 31 JO voIsuRdxs: - [esodstp [ewyl - - 03 s1sEM U aSeRIOUY; - : _
i - swmni _ v Suod' TTR(IOR e . , - ue
. 2 x LA ocsmu.ﬂcuﬂou« P aowmuc,nouﬁ e ar AR C . 338y UORDI0D 4O I8BILOU] .ucoEomm W
| PUR S9IN0I JO [0RUOD) w I ‘amm]oA JyFen I osealow| © - ofyqnd pue dyren - o | S¥SEM PUCS
L e ” ou ! JUSWS[1ISA : o
‘poAoIduIl . W
50 [[1%6 ABIA OIS uﬁ.t,. o P eamsod ;  UOIPUOD DLIIISIE |- _
. — | - | ou _ TIO{] PUE BUNE] 21seM paduwn(g Al[eZal| 40 [eAOWIDY
B - _ ou _, US| S S
A _, ou | UOLIPUOD JNdYISIE ‘ S
u, - i ! -ou | BIO[I pU® BUNE] w - gleuiedp uBqaN
| - H ou W_ U259l _ R
|- . ou i UOMIPUOD ONIYRSIT o
i - ! ; ou _ BIOIJ PUE TUNEJ Ispi0 | Aegiueg
P o= | ou | WIWS}NI3S] o .
monuﬂoﬂMMQVchdsu_ | lousapeE] U gmwees)
s | x | o puefeg| . vopigep | OMIPUOD OBISIE
w21is © Aoy [fe ouy . tousmyoung! RO TOmEPEESP T T
) : . | |
b LAAM UBI9M
‘pURIOM [BIOLIIE 9} U mnﬁ zeudsy P Lo
reerdas 56 O3 ST BI0W0T | X ” orjuece(pe| . [erdymIe I0F (BUQS, - BIOY pure eune]
i L | Pom UODEPUNW  InOQE) RIOIOL JOSSO[| - e o
. pardope; - sSurpunoLms . S SLMM $0 JUBBACITW] mmﬂﬂﬂwm_w”w_om
9Q PIMOYS wWilsAs uSURRaL| m e aml e ruswdoraAsDl e e O A N T !
. 1edwos pooweape 10| XX i g ! ! vW. SIMIALIER DIUWIOUODD| Coo T | swelsAg sBelamag) o fBUIEIXT.
! L pue JIMM Juomisem wogoedun UL , : : _ B - :
‘padoaasp 2 PINOYS ABq! udes | AR o : . : S o
573 3O DI0US WIDYLIOU SYL' ‘ RO, I ”
: : : o= ! ou 7 T JUSWId[IASAL! .
- ! ! - ou - - UOTIIPUGCD S139ISoe
b= ou BIO[} PUE BUNE]|: LIDISAS 4oMIS
bo- _ ow St TUSWI[19521 40 uoisuedxy
UCIBN[BAZ JO Lo3oRAW . (S)esdy _ e JjuswRg AYARDY Jusuodwo) SNSRI
$aanseIY LONREININA _wo JUSIT | | pelodYY | " 3oeduw) [EUDUONALT "

&/}

(uSisaq u% wn?n,«_m : aseqd) JUSWSSISSY uo_wm_a_:m [BrsmuoAuy  9°['IX Jqqey

XI-23



. "PaSURY23q 10U [[IM P Aeg rououy) - R e | RUBUISERUBY
Aeg Jouayuy onnmwow x oanmmm wred oo WR0EL s cdeedor] . . jusuipag WOROg 40 4805)|. e
: . A m Aq ayel ap Suimorpeys - - L - AR RS
- o~ _ ou alsem
oy 29 [ SOIIIE]! m m . .
 {uod pue [puRgD noﬁmm?mi X “ samjroey od; nﬁmvn_ o pue o d Aoy :
PunoIR0 Yudap 1orem Y| o L. | [eUUeYD 2 SULMO][RYS < T JTQRC pUe Slzen
T Reg Joumuy oung S ~Regp. T .
m penqrgoid st Jawaeny| -~ | sous owng ou . o | SOTIANIOR OTWIOUODD
DPOUISW [BAOWIS] [ENPEID L Aeq adue[RG |
h X |- : . BIOJ pUR BUNE] - BULUST JO [BACUIDY
® 0} anp s5fueyd Jouw! | -Jousuy oung! - Teor3ooos Jo sfueyd _
TansAs suonnEen AHoEsl S . se1poq Jetem o - :
: pue JeAR] 2qesunadun X i oup y 3 - vonnyrod 1aem
103 SuBisep o | e 21eYRs] JO SBIEYOSIP| ST
| |
. i | IaAuoARy Ol " uoyesSoal R
. % i umensduag ol .
2ot pangegn Aosteds; i weansdaapgo.  pue Aydex3dodo; Jo| uoRIpuUOD AMIPSIE |
_ o ‘ |, EOIRUsTIOIEd! SFuRyD ‘S9jsEA PRInI] o
Tgey iood | = ou 10 U gunTy|
I9Ae] o|qeswxaduw. | TN INEILIO| . | : ’ . s
* % wesnsdn 9upyo; 91BYORS[ JO GOUER[YW | ISNEMPUNOCIZ| SIS [esodsig [euly JO opeiddn g uoisuedxy
Ioy udisop o , . i SR il
| ©aTe JUOWOIED : P : : o :
A0] st renusiod osm; m weRunow o b o
wep o U pouQEyuL X memgowed| o yenued SOTUAILOE DIWOUOCDD , uswageLe
P . d : : 13 30| oS0 pUE[ JO qoudvﬁwoﬂ e ISEM PIIOS
AJosIeds sl Bare o1 ! opwneEgap| < o
B A m ou % TS5
UORen[ens 40 L Joeduy | (spedy o | FUENTETE AHAROY [ 3ueuodiod S3INSESN
$9.NSBO UCREIIN ! yoedwyp . [EaURWUOsAUT J0JO0B S [E3URLLUOAIAUS

(€/2)

40 WANXT | - PIOBLY

- X1-24



0 -10dunt sAnsod
- yoedurr sAnedsu ou|. XX wedun aaneSou wress| (30edul JO JUAIXT)
X yedwr sauedsu sourw XXX ~wedu sanedsu zofew pusio]
~210] pUe mﬁﬁm - Aeg 10Uy o o _
[[e soure 10y Axesmnu 30i - O f ~ oung jo wed aanrsod Toyeal - BIO[] PUR BUDE]
eqey 2paoxd [m w100 O wessam s S S
i | i
$91N0J UORESIART! ke 10101 _ R _ :
AIeuIpio o Jeau| | g Jorere] woneSiaeyi Auproey _ .
: i I X | oungjoired AR o 21030 30 Funue|day
Sunuerd Joasu ‘seare;  umsom oy PO ¥ 03 UODONISQO) 21qnd pue suyyen .
MmofreYS 20 18 AJUo| ! b . . L S L . :
! ﬁ _ i
| - Aeg iouoyul; _Juowdo[oAsp: ,
‘Aressavou st syoafoadi | § 101293 H" . ! L v_ | IudwaFeuepy
: "X | oung 3o aioys; juoseiem pauue(d . SI1IANOE d1WOUODS _
211 Juowre WONBTIPIOOD) | , _ A . SR B - ST
AR ! | wesom oy, - 91} 03 9[9€ISQO U : SR B B
m ﬁ Apg IOLIRU] .
z00d ST UONIPUOD! oandFo Huwcﬁo - b o _
So1005 SunsHo oul X uoneSiaeu| SOYIUSQ Y3 wo yoedur! BIO[J pUz BUNE]
mn.om 1 RS H.E; . s 3uoepue :
| - ured woisom 3y n :
Uonen|BAs 4O | 3oedw] {s)ealy . IUDWB)3 APARDY | JUBLOAIOD SANSEIWN
SoUnsER UONESIM  JO IUIXT: - poloapyY 4030E 4 |BJUBLLUOIALSY

&/¢}

toeduy

[BIUSWILIOAAUT

X1-25



N0 BULYSIULY:

T 210qSaYe[]

/L

: ?o_ﬁu_:bmnou owﬁ_& JUITUSSISSY uowm_ﬁ_m ?Ew&_ﬁo..?nm ; b..ﬁﬂn uE«. L

g . duwt
, | ! , 108U SPIt .nki. d MM O FUUBACL ]
Joye yorq wIgar [ X i syt Juole vore) ISIQe SpAQPLImM, RIOPUBEUMEY| T U oo rooun oy
. , e .. 9Ul JO 9OUBQIMISID! e R I
sparg wedun Axerodwsy | - uonepuUnUUl| - - e o
A : mmqmvcﬁotnm_. T T
,, ! _ - SLIQaP| _
s rurn pUL. b ;! _ ,
weid UONONDSEOD [YONEd: | pUT JLAAL PU 21ei TORINBSUOD) | Basem
R : b Jo uonzIoueS]
] _, reurdsg . _
Lpeorurwidqiuol. . . [ Aupoung) - SJuspIooe. -~ Aupoe I uonRONPIY
MO ABm AR B YOXBA X | PUR JLMM PUR UORSIFUOD ‘DUM[OA! otand pue ow. . .M SwsysAg afesemag | peo uonnjiod
e 9oedun Arezoduwsy! - reuydsg Teau, SUJeN UL SSBAIXUT qne pue 94 o Lol feweXg)
SR — , — W — A
$31001 10 [onuos ‘wedwn; X , bG onsm SS10U UL ISTAIDUWI - VONRBIGIA 7 5100
Joutwt 1o Arexodiway W - o : ,
edun : Aegl 1Pt .
weew X m g _ b.vb&ﬂr Aenb Jorem
sourw Jo Arzodway S (o1 355 ) 4 ocnm puE §$ U asesIoul! :
. i Tjuswdmbs pue;
swp pue| | : ! |
o : P S2IOIYOA TOLIONASUOD!
saun01 30 jonuod qordun X m Ano oung, £q 68 150% 5| Ayrenb Ire p
zoumm 1o Amrodurs) o o 9 SIEX | : - WIISAS
: pUe 1SID Ul S5BIIOUL, 49MPG JO UOISURdXT
- e wRdwLL gy oﬁs.mh _ Riawass - romIpuoo dpepsIe]
Jourw 10 Arerodural H 2 oﬁ mo qos.mvﬁwon_ -nonp HowS
L SLIop
juswageuR pue; ,v
” X .o bﬂo oﬁsmm vcd 21SEM. UOTIOTLOSUOD |- 5eM
uepd UORONESUOY [NSIRD . i
: | m m JO uoneIdusl
! ,m UL
owm Ej | T SIUIPIOOE -
$3IN0I JO jonuoo ordur X bﬂo oung| vqm aoﬁumnoo ‘umjoA ..
! | . - onqnd pue ouyen
- oara 20 Arezoduwss! ! DIIJEIY UT DSEDIDUL
UOIRENBAT 40 P Joedwy L (S)ERdY ! . . pIYETETE] AJA0Y JUBLOAUIOD) S2INSEeaIN
S2.nsesy ORI 130 woxg! pajoagy | - joedul [EJURLILOJIAUT 10308 [EFURWUCIAUT

 XI-26



wawdInbs pue

 wn vﬁm , - , SA[OIYRA UOLINNSUOD
$9In01 JO joQuUod Yordwnt! X Ao oung! Y ; Anpenb are
N b m AQ sed 1sneyxs| _
Jounw 10 Areroduway] ” ,
: i m | PUE ISNp Ur 958210U1
soeduwy] X m A1y oun, | AIoU30S UONIPUO? SUSYISSE dBeueip uEqn
sounw 1o Arexodway W O ound, a1y jo uoneperSsp Hp e S
. . z SLIQapP| ..
Jrewefeuew pue
werd GonoNRSHOD MysED X \QU 05.& vﬁ 315eM UOLIONISTUOD 205BM
¢ uot T - 3O uonenus3d
_oum pue|. P UIPIIIT . . :
2P , SYSOPIITE). Aoy
$2IN0J JO JO[UOD Jo«ma:_ b S bMO oﬁ.& ﬁnn uoﬁomuoo SWN oA
- _ - orqnd pue ouyexn
oUW 10 Kreodusy| | i - OUJen Uy asesIoul| -
JIOM FEnURW - m | ou : 0] Adeliveg
_ - sZuIpunoLms
aonnsIed Oﬁ.NOmm . oo N 5 . } UCRONPaN| .
[[EWIS B ‘POXE [PLUSPISL . o8 | 9SI10U UY 9SEIIOUT|  UOHRBIQIA 29 9510U peo uonnjjog|
S w3y Xey S1 YS9y | . PEEAIMM - » g _ : mEuvxm
: : remdsy :
. : Ae IpL
womann_ X Aed Apram Arenb xa1em
somu 30 Aresoduwsy | JOLRIU] oung puUe S5 U1 35B9I0Ul :
T | wemdinbs pue
TOLONLISUOD 2@8, ! R
-[[BWIS B “Bare Euqo?mokw - “ onip SOIOTRA TOROMISTOO -+ Arpenb 1re
I e S ouT i : - Ag sed jsmeyxe; - B
T N . S
o oG ey 51 3 FH“ : 98 ISTP Ul SSBIOUY
. : | s3upunosms
S&Ew X _ o5 QR0 UOLIPUOY SHRISIE| dLMM 40 JUdWIACLdWL| SWolsAS o8eaomag
ourw 30 Amrodwal: - | PR JLMM oﬁ.ﬁoqoﬁ%m&ov mET ST T RIS
S R (R .
uoneneas 4 Poyoeaw] _ (s)esly EUETIETE] ALARDY Juauodwuo)) Sainseapy
S2INSESN co_pmm_u,_z 40 3uUsIX] ! pejoBYY Joedw) [BILBUIUCIIAUT 10308 [ElUsWUGIIAUT

/T

X127



"paqequr

L LR o .. esiou E.ommﬁoﬁ, . UOTEIQIA 2 95101
bumh% S1 B3I oﬁ. , A, und e Booomone ..uw, S
.POMQEH" . _ hD.}w.a .0.?3”_” Jo . bﬁﬁnﬂ.ﬁa ] \. . o .
. - ureamsdn 913 30 C o0 Rurenb aarem
Jourw 1o Aresodway; _ . puB §S Ul ow@ﬁoﬁ_ . S
' ! | BOTR JUSUIYOTED! _
ISR | R ~. juawdimbe _..Em . .
Y _ SOTITYSA TONONISTOD )
Comp - ! - omp o nont : Aurpenb e
R T . Aqsed sty S e R
. _ ﬁna ISTIP UL 9SLRIOUT . . SUg jesodsiq [eud jo speaddn p uoisuedxg
I UTEUmoT . : B
“pasIqRyUl | Pt o bocoom o :
PoRAEU | TR TWOLIPUOD SBIYISHE| |
Zom.a% $1 TR uﬁ i ..apIo uﬂ mo condﬁw&ov ERAA juswaBeuepy
%53 yoeq o _ S . : 31SEM PIOS
IBIQEY ..oog ou ; BIO[] PUE BUNE S T
! o _ nnpou _
[os mqﬁ?oa 10y 9sNad m | an1s wononnSU0D va« 915EMA TOTOTLOSUCD. . 918eM
_ _ i | b 30 uonRISULS .
geailer m_ ” awan_aﬁwaoa“ 3593& , Anioeg
paq nq.” A 20 e woussBuod oEEoL L %
~ Ajosreds st eore oyl | 2 Jo ot ur esearsu| - orqud pue oLyeR
| B | SPISIIIY 98q 10| e d _
NIOM UORDNLSUOD OU| _ m ou W 938y UORD3[I00 O BSELOU]
9IS [ESOGSIP (Bl ; |
iy : , ; SR oung| . 215EM JO UOHRISUST S1sEM _@35epA padwing Aleda)|| 4O [eAOUID
SunsIX> 5 03 JySULs, | Ao oung| Jo uomy | ¥ _93sBM PRdWn A|[e3dY|| JO | o
o pue: | - , - _
$2102 3O [OTUOD JorCuTT | Anpy ound! '9SIOU UI HSEAIDUL; - UONBIQIA 29 SSIOU
Joumu 10 Argsoduws: | _, ) o _
. i . Arg, . : UOIRONPIY
dur- | Ioueuy oung: 1p1 pEOT UORN[Od
. i E." P 3 ound b.w.n,hs - Arpenb Jstem adeurelp UBQIN} BUIIX
Jourur 30 Arexodway; . pue [dUURYD . PUE S Ul ISETAIOU R T e 3
| steuen e L
LUORENBAT A0 ! Joedw| ;  (S)ERdy | } FFEETER AMAIZOY Jusuodwon SOINSEIN
SS.4NSEI UOREINIAN 40 JUSIXT ! PIIIIHY | oedw) (BB WLOIAUT A030B 4 [BIUSWUCIIAUT

v/e)

X1-28



[e] W 1oedur sAnssod r :
- ! 10BGWT SATIESU OU XX i J0udWl SANBSIU UTELISD| (3OBAWY 30 JUIXT)
X - 1oedw 2AQEZSU JoUWIW 00K - 30edwr aaneSou sofew)| - ‘puaBe
NIOM [1BOS-[{BWIS: - i ! ou ANTERD I57M
oM [[ROS-[lBWS, ~ | | ou BIO} PUE BUNE]
- *awno1] L _ : B
. GONRSIARU AIRUIDIO| red uonediARy Aqioey :
OU 5T 239 DIy ‘SEOTE| JOHIIU] OUN IO\ 5 o1 03 wononmsqo|  s1yqnd pure oix 84030 30 Bupueiday
T 255t 933Y | { yred wisisom o] 180Q 343 03 rohonnsq HaQnd pe Sygen S -
MO[TRBYS 2113 38 AJUO! “ L - _ o
“BOJE [RLUSPISAT’ “ : _ T
oul WO Jef WIOM: — | A oung! 9SI0U UT 9SBIIDUL| * UOLBIIA 29 9SIOU
11im jusmdinbe Y ; _ o _ S _
IS UOOS [{ir JOTEM e} _ , m
YL TRUIRE SULISACY 10| | Aeg umEnyod L _
L [BHATI SULIACD S0 m_ 1 Aurenb 1s1em :
posn pue p3ZpaIp 3q [ IOLIRUY OUNY|  JaiBas Y1 JO AUPIQIM) S _ Juawadeueiy’
WIUNPIS 98I20D A[PANEIY | ! ” , ; C eyeeyp
B3I [BIUSPISSY S WO, " dwdmbs woRdNGSUoD! S e
Ie] ‘9P| SR UO MIOM. . — A oung| Aq se3 1sneqxs| Arenb xre : _ _
I suswdinbs sy _ | pURISOP Ul 95BIISUI S , . BUWIPSG WOII0F 4O 43400
- TTuoneladd: Lo | UOWIDSS WOLOQ 51 10, L o , S
[Nyored Ing ‘vOMIpUod; . X ,.HoﬁwE oﬁm FOUBQINISIP JO UWIN[OD, . . BIOLY PUR BUNEY
1em1801099 Jo0d! Hsu[ oung, 191EM 213 JO AUpIquns | SRR
” I Aeg om0 _ _ S
| “ Cd -
uonerado: x moﬁmww%mmu _.§mn=_.ﬁo uotediary ! Aioey
- PUE Ydiem [nI0TR0! m oﬁ Su 2@.@5_ 1E0Q Y} O} UORONUSQO! " sriqnd pure syyen| .
8 mpagﬁsaysuﬁ_ T S o B
NIOM UOTONISUOd OUj - . =~ | : o ou MW . BUWST JO [eAOwYl . -
JUORBMBAT A0 _ wedwl . (S)ERdy | EEVETOETE] AJARDY Juauodiog saJnsespy
SHINSEOW UONBEGIN O WIIXT . PIISALY | oedwy [EILIWUCIAUY J4010B 4 {BIUSLILIOHAUS

(/%)

XI-29



SUIDISAS TVISMIS|

T ._owmcmm.i.:.wn.ﬁ.a‘

U0 109330 dawssod; © W | Mv>Emmoa_
| . (sutnep | AREL . reons g 03T SMOTY - _
mre-uado) uouenals| . | Jonaujoung ORI SMOL - oy renb sorem) S _
. ' . | I3TeMIISEAL JSI0LON! : :
1assrd S URL) JORY, | pue A0 oung! : : _ _3sjlo] Adejiueg
SIMUTW 103 SN Ao ou | s8pnys ud Jo [esodst osem| o
oue sZexozs Arezodwa) D ound PRISHEIOL P ,
95E3SIp| _ ! . . UOUIpUOd
SWIOQ-I1D1EM JO IFTIIIIP | o P A0 onnmm . damssod qresy oyqnd
N W | . . ﬁﬁOQ - . : .
Mals SRS S onip aSpnys woy Funerousd| 10PO SAISURRO
o _ | saurpumoxms:, - - - .
"BAJE [ERUSPISL| 9 . : _ U .,
repueptsay B 1oreroe wouy Sumeisuss  UOWEIQIA 29 HSIOU - UORONPIY
U} WOy oy 1 IS AY pue JIAM| - P T T “peoT uonniiod|
CRRERRCR | remdsy| | _ P ewenxy
(jemoTal 108 9sATEY)| _ Aeg SIISLARY JO 30O, _ 5
: I ox ‘golpommaq [z - - uonnprod Jajea
DOUBUSUIEWS [NISIRDI JOLIdUY ound; N N S
_ _ PUe[om [BISLILIE SIR _
| b Aeg d1AM JLMAM J0 judwsaoxduyf -
s3ueys 1SS € Aquo! X 101U OuTty " remdsy yo oyoad; - someser] o . 7 | SWalsAg e3euamag.
cl S | pue A0 oung, JensIA JO UCIRISY® .
. radueyo ou; ' dLMA Temdsg) - UOLIPUOD [e1B01002 _
24 I[im 2193 08 ‘puepom| - oijuaselpe| ..l UIIDILFE [ “BIO[] PUE BUNER]
[RIIeuU SI BRIR 9IS Uﬂ.H OB UOTEPUNUL PUER[ISM [RIDYILE 913 : S
_ SIMTETE J0} owsw .x S oun o3PS e
pue sFex0s Arerodws); 10 ound paLIp Jo Tesodsip _
SSBISIp| _ _ - UOmIpuod} WoIsAg
SWIOQ-101EM JO OSBIIOP| o _ -~ Ao oung| oamssod .- qmresy orqnd] Jemag 30 uoisuedxd
uonReNjeAg 40 | oeduy | (S)eady W o . _ FVETTETE] AAOY wRUOAWOD S3INSESI
SaUNSEIW UCIBENIN ro wexy| T poloeny | T yoedwy 7 [BIUBLILOAIALT JO3oR4 [EjuUBLLUOIIAUT

/1)

?o_a«._ﬁomo : omwn&. unm&wwammmw u_o«ma& ﬁa:oﬁdch;ﬂ : w.ﬁ.um aqel o

o X1-30



TULIDAOD-[10S ABPAIDAD! X

onip SI)SEM JO UOISIDASID!

SupIoA0D-[108 puE
. $]joM SULIOUUOW “LISISAS |

L
:
brnmm e o e s
1

sSurpunoins; sarsem

JOpO 2AISURJ30

UOLIRUILIRILROD [105]

X oys! 7 paa :
udunEan ALYITI] “WOR0Q; X ogm pu® 21 o vM S JO TR
-1 ..oxﬂ uSﬁEuQE_ [esocsIp U a,comumﬁﬁﬁnoom
“sfom: s :.Mul\:m.m.»'ﬁlo_ VU SN -
Sursonuow pue wWsAs! | : 130 SIIPOQ Jarem o | . .
U . = | wesnsdnagjol o X Aenb Ierem
IUSUIESI] SO WOROG| ” a1eyoER] JO 231BYSSIP T
BAIR EuEsuEu R :
aquesskeroiqemnedun: o TUUTUTIT e
20BLINS; _
. ) pmnvﬁ
2y 10 :oaun&Eou - oﬁﬁ . Aujenb are} , . .
: - 10 Smmk 1o co_m‘_oamﬁ_ BT
ncm oc:o>oo.:o@ - 3G [esodsi |euid Jo apesddn 9 uoisuedxy
R T mwm_sﬂw_wmww:m@ . :.}mmmm&oww_-. T : : : S
FULIOAOD-[10S \va?u - i sy pue 3_9 pue AydesSodoy mo_ . UCIIPUOY S133YISoT
Cvompaqequr Asieds | [esodsip jeuy. oBued SMSeM QB L
c::u>oo-_6m Aeplaand, = onIp . UIULIGA| Eo@ ﬁcm mE.a.h
L pkearBmues), T T T T T owm]oA _mmomw_.@r :
X j onip i 21SBM
_uononpas SWNOA: m _ 30 aseasout vaﬂ,
i B ST s 2 T
m::o>ou-1om >«vbo>u_ - W U SuiGusness m:o._owc«l _ Hp
- lesodsip reuyyi- yiesy augnd
om oox Ay oun, SIOIYSA UOLIBNIO0|, ) iqia 29 astoul
ORP 1o oundl * Aq estou ur aseasour "~ QA % 35100, :
T b oo S3[OIY3A UOTIO3]]03. U
omp Cx i Ampoungl . Aqsed pmsaﬁo_. - Auenb e BT
| L il pue jsnp ul aseaIUL R © o 93EY UORO3YI0] JO ITEIIDY|
EHN ﬂ.ﬂ mu,pﬂ.o.h.,w - i“\; TSRS A S T T s ! o et : . S
mu , P SIUSPIOOE PUR cosmomnou,_ : - Aupoel
30 [0NU03 ‘AIessa0au| X 1y oundl, : : ; _
| _ : suwm[oA oyyeR W sseatour; - ofignd pue suyyen|

31 ‘osearoul 3yIys ©!

PIEOQUDIS "UdIEM JE[NGA| X

i AUD oc_..& SuICWnp JO UOINIAAII

21SEM

s1sep padwng Aj[eda)]| 4O [BAOWDY

: ._ ..,pcmewm.cmE |
SISEM PlOS

UQI3BN|EAT A m Joedu
SINSESN UORBIINN 110 3ueIxy

RO e

10BdU] |

| pojosyy |

BECECEE
[EIUDLILIOAIALT

Aoy JUBUOAUWOD)

SOUNSEIP

A0IVES [ERURUIUCIIAUT

(£/2)

CXI-3



o) { wedwr sanssod S
- | oedun 2anedau ou xx | 10BdWI JALESIN UTELDD| (3oedu] JO JUSIXT)
X oedwn sanedau Jourw XXX i 1oedwr sanedau Jolew - pus8e
_ 2I0YSY 210307, BUINROLX: . _
onrp E TR - oL 10pO SAISURLO| o
; ! WIASIM 9 B WL pa1euarsd’ : : _ _
(Bunissarey .a?wou_ e SNy _ _ -+ ea030 40 Buiue|dey
‘210107, PESP mo.ﬂ?oﬁobm hoEoEH. OE.M JO 29IM0S B 0} pAWITy. Aenb 1o1em R _ A
OOURUSIUIBWY JRNS, : - 8q [[Im BIOI0T, Sumoy! ST
UONONGSUOS §1 uonelado; _ | j - USRS WOR0g JO J8A0D
[BAOLISI JO AZP SUIES 3] | SI0YSARL: BT maﬁokﬁ " 10p0 SAISTOIIO
uo BUWY SYL JoISURR I ursysam o T WO paleuaIad : y .
. . 3s0duwod| S : : JuwsBeueiy
203 2SN ‘WAL JO 950dSIp. “ v._oﬁovﬁ.“m mB_,mmaa =V g MO
PUB VINIT 10 ¥N[1 JO| i R, W 215eM : :
; ws1SaM 29Ul SB BUWT JOJ0[ B :
puejuLe] [BIusuILedxs| m _ )
- 21 oz Jggsuen! ; BUWIST 4O [BAOWIIY
| Keg Jousy; P :
_ noﬁﬁomom ound MMMMMMMM woneSiavul - Rioes
puE yoyem [NJoIed; o wmoﬁ.nﬁm 3804 942 01 UOLVISQO | srqnd pue ouyen
| 1ed wOIOM IR o o o _
uonenieAs Ao | 3oBCW| | (syes.y WG AUARDY Juauoduwon saJlnseay
$24nSEAN UCRESHI - 40 JUSIXT ! [EIUSWLOIIAUT A030E 4 |BIUBUILOIIAUT

K]

TP

oedw]

COX1-32



RECOMMENDATIONS

The Study has proposcd the Integrated Water Pollution Control Plan which
should be realized by the ycar 2025 in order 10 recover the iccépfablc
environmental conditions in Puno Interior Bay as it used to be in the 1970%s.
Although each componcnl project must be acccphble from technical, fi nancial,
socio- cconomlcql, or environmental viewpoints, the Plan as a whole still requires
a large amount of investment, all possible efforts and much time.” The Plan

“nceds involvement of all partics concerned; the slate government, local

governmeits, private scctors, citizens and tourists.

Puno Inlenor Bay isa parl of Lake Titicaca Wthh is not only the properly of the

' pcoplc who ]wc there but also the propcrly of the Peruvian nallon and forc:gn
* tourists. . They hwc cnjoycd the outstanding cnwronmcnt of the lake.

'_Thcrcforc they have o return the proms in other word, provide the labor or ‘the

- funds rcqu;;cd for the environmental improvement of the lake. = As discussed in

the economic cvaluation, the cconomic benefit will surpass the total costs of the

Phn It means that the Plan is" wo-r'thy to implement. However it is too hard

- for the local governments or residents to bear all costs whcn their fmancnl

' ‘d1l_nculucs arc taken into account.” The stale govcrnmcnl s lmancnl assistance

- such as subsidies or low-interest funds are indispensable to realize the Plan.

Furlhcrmorc ll is rccommcnded to cst'lbllsh the syslcm to raise the funds widely

) 4 from Ihc uscrs or pollu!crs of the lake cnwronmcn{

A spccnl fund for cnv:ronmcntal lmprovement in Lake imcaca (provrsmnally

* called “S'wc Lake Tmc.aca Fund®) should be eslablished in Ordcr fo ensurc the
7 finances ncccssary for componcnl [)rO_]CClS Subsidics, low-interest loans or

.'_cnwronmcnla] fee shouid be poolcd managcd and cl’lcalwcly ut]lucd by this

lund

Thc cnwronmen[‘il momlormt, wnll nol producc a dll’CCl clicet, but it should be

urgcntly pncllccd as lhe hlghcs{ pnor]ty it will prowdc a lot of information to

v xdcnllfy the problems, to sclcci an appropmlc mmsurcs 1gamst the problcms or

" to check: thc cxpcclcd effects or the adverse eﬂccts The reason why the

o 'prcvmus momlormg was gwcn up mus{ have been a budbchry cutback. In

~ order to _kecp on momtormg with the limited budgets, relevant orgam_zalmns such
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as PELT, DIGESA or UNA should collaborate with others sharing a laboratory

cquipment, technique and manpower.

_ Although it will fake a time to improve the lake cnvironment, the relevant
: orgﬂ11i7ations should persevere in their efforts, [ should not be adoptcd
absolutely to spread the problems of Puno Inlcnor Bay over the Exterior Bay or

“main part of Lake Titicaca. Dilution by the walcr ot the Extcrior Bay or
| diversion of effluents into. the Exlcrlor Bay should not bc -1d0pted It is
_ rccommcndcd that the waler pollution of ihe Coata river should also be conlrollcd

-~ at the same time in orde to protect the l__lecnqr Bay.

_”'Wit.h fcgard to .thc W'\-slcwalcr 'lréatmcni syslcni the Slﬁdy'c'oufd ndt ncécssarily
:_ sclected the bcst alternative from the wcwpomt of the cnwronmcntal
improvement in Puno Interior Bay ~The financial difficulties which are l"lcmg
:thc locat govcmmcnlal organizations, -madc a imancral advantagc for the most
important cnlenon to sclect the system.  Therefore it is recominended 1o reuse
the lrc1tcd wastewater for 1rr:gallon ot allorestatlon in thc surroundmg area in

N ordcr to reduce ihc nulncnts more.  If the fi mncnl condmon can afford furthcr

E investment m fulurc, an advanccd and lntensnve waslcwater treatment systcm'
~such as. A]iernallvc 1 or a dnvcrsmn of thc treated waslcwatcr to the ouisxdc of
“the basm should be reconsndercd '

Reuse of nulrlcnt rich waslcs should bc cncoumocd in “order lo minimize the
out_ﬂow of pollution loads mto the lake. Removed Lemna can be ulllvcd as a
compost for agricullurc" Dung of hvcslock and sludgc of waslcwatcr trcatmcnl _
~plant or pit !atrme can be used as a manurc for agncullurc or afforestatlon'

T rcalcd wastewaler can bc also uscd for 1mgatlon of aﬂorestallon

The mlerml loadmg conlro] MCasures such as the sedlmcnt cover should be taken
: whcn any possnblc measurcs aga]nst the exlernal lmdmg do not producc the
- expec,tcd effect on the lake watcr quahly Bccausc the costs of the mc1surcs are
~ high, the pro_;ccls should be lmplcmcnted clteclwcly Nutrients loadmg lrom-

the boftom sediment should be cxammcd by sufficient momlormg dala in order to

predlcl lhc cffecl of lhc mcqsurcs more prcmscly It is rccommcndcd that a - '

- nutrients rclease lcsl should be mciudcd in the cnwronmcntal momlormg program

when the laboratory s capacily progrcsses wc]l
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- Puno Cily has gained experiences of the environmental cdu.calion/campaign and
the citizen’s participation organized by the public sectors or NGOs.  The non-
structural measures will favorably be accepted in Puno City. It is expected to
develop and utilize such experiences to implement the proposed non-structural

mcasurcs.
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