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PREFACE

In response to a request from the Government of the Republic of Peru, the
Government of Japan decided to conduct a master plan and a feasibility study on The
Integrated Water Po]iulion_Conlro] for Puno Interior Bay of Lake Titicaca in the
Republic of Peru and enfrusted the study to the Japan International Cooperation Agency
(JICA). '

" JICA selected and dispdtched a'siudy team headed by Mr. Tsutomu Kurihara of -
Pacific Consultants International (PCI) to Peru, three times between Scplembcr 1998
“and January 2000. In addluon JICA set wp an advisory committee headed by Mr.
Hidenori Aya, Professor_ of Musashi Institute of Technology, between September 1998
~and January 2000, which examined the study from specialist and technical points of

view.

The iearﬁ he]d discussions"wilh the officials concerned of the Govemmenl of Peru
_ and conducted field surveys at the study area. Upon relurmng to Japan, ‘the team
R conducted further studies and prepared this fi nal report, '

' I hopc that thls report will contribute to the promollon of the prolect and to ihc ‘

_ enhancemenl of friendly rclauonshlp belween our (wo countnes

- Finally, I wish to express my sincere apprecmlmn to the ofllcmls concerned of the
Governmcnt 01 Peru for their close coopcratlon exlcnded to the Team.

“January, 2000

@k_«

| Klmlo Fupla

President
Japan International Cooperation Agency




THE STUDY ON THE INTEGRATED WATER POLLUTION CONTROL
“ ~ FOR _
PUNO INTERIOR BAY OF LAKE TITICACA
| "IN .
THE REPUBLIC OF PERU

January, 2000

Mr. Kimio Fujita
President ' _
Japan International Cooperation Agency

~ Dear Sir,

We are pleased to submit to you the final report entitled “The Study on The Integrated .
Water Pollution Control for Puno Interior Bay of Lake Titicaca in the Republic of Peru”.
This report has been prepared by the Study Team in accordance with the contracts
- signed on 16 September 1998 and 20 April 1999 between Japan International -

Cooperation Agency and Pacific Consultants International. ' T o

_ The report examines the existing conditions of Puno Interior Bay of Lake Tititcaca and -
_presents the results of master plan of the integrated water pollution control and
* feasibility study for priority project concluded in the master plan. -

The report consists of the Summary, Main Report, Supporting Report and Data Book. -
The Summary summarizes the results of all studies. The Main Report contains the
existing conditions, the master plan, the feasibility study, and conclusions and
~ recommendations. . The Supporting Report includes technical details of contents of the
Main Report.  In addition, Data Book has been prepared and is submitted herewith.

* All members of the Stﬁdy"l‘cam wish to c'xpressrg'ratéf'ul .zickn.owledgcmcnt to the
personnel of your Agency, Advisory Commillee, Ministry of Foreign Affairs, Ministry
- of Construction, Ministry of Health and Welfare, Environment Agency and Embassy of

~* Japan in Peru, and also fo officials and individuals of the Republic of Peru for their

~ assistance extended to the Study Team. * The Study Team sincerely hopes thal the
results of the study will contribute to the improvement of water pollution of Lake
Titicaca in the Republic of Peru and that friendly relations of both countries be
promoted furiher by this occasion. o R e R :

B Your's_fa_ithlful]y, . : )

Tsutomu Kurihara
Team Leader
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THE STUDY ON THE INTEGRATED WATER POLLUTION CONTROL
FOR
PUNO INTERIOR BAY OF LAKE TITICACA
IN
THE REPUBLIC OFF PERU

January, 2000

Mr. Kimio Fujita

President
Japan International Cooperation Agency

LETTER OF TRANSMITTAL

Dear Sir,

We are pleased to submit to you the final report entitled “The Study on The Integrated
Water Pollution Control for Puno Interior Bay of Lake Titicaca in the Republic of Peru”.
This report has been prepared by the Study Team in accordance with the contracts
signed on 16 September 1998 and 20 April 1999 between Japan International
Cooperation Agency and Pacific Consultants International.

The repori examines the existing conditions of Puno Interior Bay of Lake Tititcaca and
presents the results of master plan of the integrated water pollution control and
feasibility study for priorily project concluded in the master plan.

The report consists of the Summary, Main Report, Supporting Report and Data Book.
The Summary summarizes the results of all studies. The Main Report contains the
existing conditions, the master plan, the feasibility study, and conclusions and
recommendations.  The Supporting Report includes technical details of contents of the
Main Report.  In addition, Data Book has been prepared and is submitied herewith.

All members ol the Study Team wish to cxpress grateful acknowlcdgement to the
personnel of your Agency, Advisory Committee, Ministry of Foreign Alfairs, Ministry
of Construction, Ministry of Health and Welfare, Environment Agency and Embassy of
Japan in Peru, and also to officials and individuals of the Republic of Peru for their
assistance exlended to the Study Team. The Study Team sincerely hopes that the
results of the study will contribute to the improvement of water pollution of Lake
Titicaca in the Republic of Peru and that friendly rclations of both countries be
promoted [urther by this occasion.

Yours laithiully,
e

Tsutomu Kurihara
Team Leader
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ABSTRACT

X 'BACKGROUND

Puno Interior Bay is sufferrng from progresswe water pollutton 'md eutrophrcatton
caused by inflow of sewage and other wastes from Puno city. ~ As a typical feature,

.- beneficial large hydrophyte such as Totora (reed) has been decreasing while

- floating Lemna (duckweed) have developed in large quantlty and covers a wide

' : lake surface Lo

‘ Under these c1rcumstances this Siudy was eonducted by the Study Team of the

- Japan Internatroml Cooperahon Agency (JICA) in cooperation with the National
L Instrtute of Development (INADB) from September 1998 to J'muary 2000

- 1) Water Quahty of Puno tntenor Bay o e

- The Study area covers Puno Interior Bay (about 17 km’) and its surroundmg

calchment area (about 36 km’)

:INTEGRATED WATER POLLUTION CONTROL PLAN FOR PUNO .'
INTERIOR BAY : o . SR, -

FnAMEwomgoE THE’ INTEGRArEb WATER POLLUTION CONTROL PLAN

oo

Targets -

Recovery of the accephble water thty as il used to be in the 1970’

' 2) Scenery of Puno Interror Bay

- Reduction of Lemna distribution - .
Reductron of llttered solld wastes 10 an insrgniﬁcant level ,

: 3) Ecosystem ot Puno Interior Bay - |
R Rehabrhtatlon of Tolora’ belt fish, benthos and submerged macrophytes

' ’ B '—_ Conservatlon of hab1tats for wrld brrds * U

L | | 4) Publrc Heaith Condltlons of Puno tntenor Bay and Puno Cnty L "

e Short term iarget year the year 2008 . e

Reduclron of httered wastes in the watershed and the lake , :
No bacterral and parasrtc contammahon in thc watershed and the ]ake o

o,

Target Year :l'

- Mid-term largel year: - the yea'r_2015 PR L
Long term target year - the year 2028 '



2.2 STRUCTURAL MEASURES
(1) Wastewater Control

1) .Plan_hlng Conditions

Year| 1998 | 2008 | 2015 | " 2025

Population of Total | . 108457| 139,076 . 160,508 ‘| . - 185,004
| Puno City - | Sewerage served” 50, 107 (46%) 97,631 (70%) | 125,131 (78%) 157 253 (ss%)

Daily Ave. Wastewater Flow 112ys | 1286)s| 17001/3 : 22401/s

Pollution . BODs - " .”2,255 C 4393 <5658

7,076

Load [ TN f o ss1)occ o 1,074) 1383

. 1,730

(kg/day) TP RURENL < RN v7 3 IS 1/

| 2) Proposed Plan
B a, On-sltesystem S R BRI SN
-  Onesite facility : - VPltLamnc(07WX07L><15H 074m)

- E].Lempmﬂg : Small (vacuum) pit cmplymg machmc (50(] IJumt) )

Sm_dge_dmpqaa] D Truck (loadmg capacxty 2 ton)
b. Off-site éystem ) '
Wastewater collection system R o
SML R ’I‘olal I.cngth 136234m
Phase 1 (1998 2008) ' Length 23 396 rn
Phase2(2009 2015) Lcngth 4683m L
~ Phase3 (2016—2(}25) - Lenglh 66 007m IR
| Rump_S.taugn BB ELPUERTO o
Submers:blc pump (S 25 t(s 8 6 m, 1 2 kW 1 scl (+1))

Wastewater treatment plant E L

' Pumpstation Submcmblc puimp (2001]5 86m BOkW Zsets (,,1)) e

. Aual.cd_lagm_n 3basms
 Sedimentation pond 3:baSins:

|




~ Primary fagoon 1 basin (existing facullative lagoon)
'Sg;gmd, ary lagoon 1 basin (cxisling facultative lagoon)
Outlet facility for the second facullative lagoons -

| QQng]n&Lg!_&_ﬂlanﬂ_ﬂQm[a) 34 basins (sub-surface flow type)

3) Pro]ect Cost

a On 5|te system (for small pit emplying machine and truck)
'I‘olal mves{ment cost: S/ 1, 248 000 Soles (nol mcludmg IGV)
g O[M LOS[ (nol mcludmg IGV)

' Year 2008 2015 2025
Cost (thousand S/./year) | 237 195 -] 1711

b. Otf-s-ité ."syst'em _
_f Tota] mvcstmcnt cost : S/ 91, 189 800 Soles (not mcludmg IGV)
OIM cost (not mcludlng IGV) ' '

: " Year 2003 2015 2025
Cost (thousand St /year) 757 1,109 1,447

- (2) éé!ld Waste M_a'nagenierit_

1) Planning Conditions -

* Year| - 1998 2008 2005 | . 2025

Quaniity of | Generated (tday) | _67.0 859 - | 1015 126.2

So]idWas{e Collecled (uday) 34.0 (51%) | 58.3 (63%) | 81.9 (81%) 1262(100%)

| 2) Proposed Plan '

o a. COIIectlon and Transport

- L0 Year| 2008 | 2025
Requued 12m COlT_lpaCIOI‘ 1 2
Number of Sohd 4m’ compaclor 7 | o1s
Wasle Colleclion 6.8 m® dump, 1} s
Vehlcle | Trieyde .- | s 5

' Manpower LT 153 204
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b Fmat D|sposal Site .

Al the sites, hcavy equlpment will be also reqmred

Project Cosi

- Toial investment cost S/. 89 232 800 So]es (nol mcludmg IGV)

O/M cost ¢ (not 1ncludmg IGV)

_ Accordmg to the technical gmdchnc 1ssucd by DIGLSA 10 S'imtary landﬁll '
sites having acrcage of 20,000 m2 - 37,000 m2 are to be construclcd slep\wse

- Yecar

' 2008 ;

2025

1,401

2,115

¥ Othé‘rk__M_easu're_s

Urban Dra'in'age System S

_é. Proposed Plan

Cos! (lhousmd S/. /jear) -

. enlfirgcment and hmng of cxnslmg channels

- conslructlon of check dams and drop slructures to contm] ﬂow veloc;ly and L |

sediment

- "conslructlon of addmonal dramage ways '

- separahon of dramage ways and samlary sewer syslem .

b, Pro;ectCost o e e T T
'Toial cost: . S/8,543,200 Soles (not including IGV)

In Lake Management

_ a Removal of Duckweed (Lemna)

‘ Reguhr rcmoval of I emna by a low-draﬂ barge harvcslmg cqunpmenl
(harvcslmg rate: 30~ 40 l/day) is proposed ST . S

" Bco;mgqsl

Tohl mveslmeni cosl Sl 378 000 So]cs (nol mcludmg IGV)
OIM cos{ b : S/ 36 80(} Soles/ycar (noi mcludmg IGV)




. b Cover of Bottom Sediment
-‘ “The areas for the Sediment cover js the wcslem parl of Puno Interior Bay where
* . the water deplh is smaller than 3.5 m and the equipment can be operaled.

Possible covering material is silly sand whlch is distributed along the navigation
channc] of Puno Interior Bay :

.-_ Sedunenl Co_vcnng Arca ‘: L. . S 2,400,000 m?

" Z_-: Covering thickness: PR ' S 030m
- Covcring volume: C L homo o 720,000 m*
’l‘otal cost '- '_ SI 2 310 700 Soles (not mcludmg IGV)

o c. Heplant:ng of Reed (T otora)

AES Major prdcc'ssc's.'of: the rehabilitation.of TQi'(.)r'a arc a multiplication. of seedling
- Totora and a planting of multiplied Totora. - The secdhng Totora should be

e 3 plantcd along the wcstern shorc of Puno Intenor Bay ezt
Umt Totora bell e j lenglh = 200 m \wdlh = 40 m o
- -".. Number ofumt Pl 18 umls ': :
. i - Tota] Of plan_lmg ar_czi_: T _14.4 ha
‘fotal éo'st"' L : _'; S/ 158 300 Soles/year (not mcludmg IGV)

2 3 NON STRUCTURAL MEASURES . -

(1) Proposed Plan
}The fo]lowmg mcasurcs arc proposed
L 1) '1he msntutlonal consohdatlon plan
'_ ' 2) The pubhc educatlon program' '/'-“ _
S ,;"3) The enhghlenment campalgn (mstallahon 01‘ the Clerm Day)

Tia 4) The enl‘orcement of env:ronmenlal legula(ions



)

Project Cost

Total investment cost : §/.579, 600 Soles (not mcludmg IGV)

- .OﬁM cosl S/ 516 300 Soles/year (not meludmg IGV)

2.4

(1)

@)

2.5

e The sediment cover should be. unplememed when the measures agamst ihe external_ S

ENVIRONMENTAL MONITORING

Pmpdsed Plan

1) Monltorlng Program for Effluents

' Food and processmg mdustnes 4 workshops)
Slaughler house (1 facﬂlly) : ,
B bsplnar waslewater lrealmenl plant (1 fac:hty)

©2) Monnoring Program for Water Bodies

| a Physical andChemlcaI Condmons

. Lake water (7 main pomls 5 supplemenlary pomls)
Drainage channels (5 pomts) . .
I_ake sedlmenl (12 pomts) 7

b. Blo!oglcal Condltions PR o
" Lake waler (Plankton Benlhos and Macrophytes)

Pro]ect Cost

 Total investment cost : .~ 5/.246,000 Soles (not mcludmg IGV) e
OIM cosl SI 184 200 Soles/year (not 1nclud1ng IGV) ;

IMPLEMENTATION PROGRAM _ﬁ S

‘ Imp]emenlatlon program for lhe Integratcd Plan are summanzed m Table 1 R
~ Among the proposed componenls the sewerage syslems lmprovement the sohd SR
“ waste management and the cnvuonmemal momtoﬁng should be unplemented as vl
irst pnonly p]‘OjCClS in Puno : S : L

pol]uuon load does not produce the expected effccts T

Besides the slruclural measures 1o- slruclural measures shouId be slarted as early o
~as possible in order to formulate citizen’s awareness and understandmg forthe =
~ Integrated Plan.  Cilizen’s awareness and understandmg are. mdispensable to R
- promote the structural measures U S : S



3.1

- FEASIBILITY STUDY

SELECTION OF PROJECT

In the Integrated Water Pollution Contro! Plan for Puno Interior Bay, each measure

~ has been ranked considering its priority.

R

2
39,

4™

'lrhprdvcﬁ_lcm'ﬂjpgradin'g of Sewerage Systems

Improvement/Upgrading of Solid Waste Management - -
Improvement of Urban Drainage Systems :
In-lake Mcasures (cover of the boltom sednment removal of Lemna

:' rchablhlallon of 'I‘otora)

Wllh rcgard to sewerage nelwork the feamblhly siudy has been alrcady completed .
and the Geriman Government will offer a financial assistance for the project as it is
- feasible. As a result, the improvement / upgrading of solid waste management by
o the year 2_008 has been _sei_eclcd for the feasibility study. o

DESIGNENG :

Waste Coilection

:_1) Proposed Plan

o :" a. Necessary numbers of collectlon veh!cles |

~2025-100% - ¢

2002 | 2003 2004 | 2005 2006 | 2007 | 2008

| 1203 Compactor - 1) ) 1] o1 1] 1 1
Ditto(Existing) B 1 1 1 1 - - -
& | 4m3 Compactor i 1 2 21 .2 4 4] S
§ Dillc(Existing) 2 2| 2] 2| 2 2] 2
6.8m'Dump Truck SRS R U 1 1 1
5t Dump Truck 2] <2 2| 2| 1| 1 1
Tol@si) - | 8 ~of 9| of ~9l 9| 10

Supplement Capacity(id)y | 22.6| 28.0| 280| 334 38| 388| 442

| Existing Capacity(d) | 34.4| 344 344| 172] 172 172| 172

Total Capacity(yd) .. | 57.0| 624 62.4| 50.6| 560 560| 61.4

| Collection Quantity(/d) | 42.51 | 44.84 | 47.24 | 49.88 52.61 | 55.41| 5833

Direct carried waste(td) - | 1.59| 1.62] 1.64| 167} 1.69| 1.72| 1.74



(2) Final Disposal Site

‘The following table shd_ws the required capacity for waste in total.

" Waste

Generation S | Volume i o A
: - | Wastes | Wasles of | Covering | Necessary | Volume
(Incl.  Direc. | Hauled | Hauled Wastes | Soil | Volume = | Accumulated
carriedin) - | N I RS A B ' S
t/day tday | t/yr m/yr mfyr | - mifyr n’
1998 | -~ 68.41| 3549 12,954| 18,5061 = 4,626 ~ 23,131 - 23,131
2008 - 8763 60.07 21,926 31,3221 7,829 ~ 39,152| - 236,252

| 3) Necessary Equlpment to be installed

.'_.Bulldozcr, Backhoc Dump 'I‘ruck Truck Scale Generator are rcquucd ior '
- _Samlary I,andﬁll ' - : : -

3.3 lMPLEMENTATION PLAN

In order lo conslruct a samlary landﬁll one year is necessary as a prcparallon ST

ycar Thcrefore lhe conslrucllon work wﬂl start in 2001

| .__3.4 _PRQJecrgosT " '

Coﬁslruclionceél_'._' S g 9113 OOOSolcs
Equipment . oo 3,738,000 Soles -
Operation and Mamtenancc Cosl L 19,682, 000 Soles -
GRA]\DTOI‘AL ST R "22533000301.:3

R : (not mc]udmg IGV)
135 PRoJECT EVALUATidN
Implcmenhuon of the prolect w1ll h'ivc the socml effccts such as an:

improvement of sam!ary LOIIdlllOllS and an m1provemenl of lounsm
- dcvclopmcul polenl]al ' - SR '

- -..'HRR would e‘icced 7 % ll rcvenue wﬂl be SIgmf canlly mcreased by an mcreasc ——

- of the waste hand]mg chargc or by an establishment of new funds such as

~ environment fee, or if the state govemmcnt Wl” allocalc SubSldleS or low- e

L mlerest funds to Puno Provmcml Mumc1pallly



a.1

CONCLUSiON_S AND RECOMMENDAT:ON_S

EVALUATION OF THE INTEGRATED PLAN

~ The wholc plan rcqmrcs a ]argc amount of investment cven if reasonable lcchmqucs
- are '1pp]1ed to each component projects, - However, the financial status ¢f the local

government in Puno js loo serious to realize the Plan. Even. |f the local

* government of Puno succeed in increasing the revenue with a maxmium effort,.

- strong ﬁmncnl support by the slalc govemmcnt w1]l stt]l bc mdnspcnsablc

T herc wnll bc varlous beneﬁts 1ccru1ng from lh;s plan. If this plan can. not shrl )

: the env1ronmenl of Puno will become worsc and worse. As the rcsull Lake

~ Titicaca will be dlr(y and fishery aclivities will be damaged and the sightseeing

business wﬂl be also diminished. The effects were estimated from current business

_ volume. The value of BIRR is 15%; higher than the opporlumly cosl (thc cosl is -

assumed as 10% in Peru), and the cumulative proﬁts is plus.  So it can be'said llnl

: lhc proposcd Inlegrated P]an is VJable from the economic poml of VICW o

S ._:'The Plan wﬂl esscmlally comrlbute 10 lhc cnwronmcnla] unprovemcnt of Puno'

Interior Bay. ‘Organic po]lullon load will be reduced to thc targeted level which

- used to be infbefore the 1970’s,  Consequently, the target-of the plan against the-
- organic poliution in Puno Interior Bay will be achicved by the year 2008, and the
. favorable condition will last for a long perlod A]though the Plan _wﬂl also’

' produce ncgahvc eﬁec{s lhrough the phascs of plannmg, construction and

-~ operation, it s cvalualed that all jimpacts are mmor or lemporary and ablc o bc i

gy mmgatcd wﬁhm an acccplablc ievel AR

a2

_Rgcor;dmé'u'o_ATloNS_ .

: Puno Interior. Bay is a part of Lake Titioéca ~ Not only lh;: peoplé' (ﬁho iivé there

: fbut also the Peruvian nallon and foreign tourists have enjoyed the ‘outstanding

“environnient of the lake. Therefore they have to relurn the profits, in ‘other word,

o - provide the labor or the funds rcqu1rcd for the environmental improvement of the

“lake,  The economic benefit will surpass the total costs of the Plan. It means lhat '

L “the Plan is worthy to implement. * However it is too hard for the local govcrnmcnls .
olor rcmdenls 1o bear all cosls when their financial dlfﬁcultles are takcn into account.

f The slate govcmment s financial assistance such as subsidies or Jow-interest funds

- are: indispensable to réalize the Plan. . Furthermore, it is rccommcnded lo establish =
_the: system to ralsc lhe funds w:de]y from the users or pollulers of Ihe l1kc' '

T envnronment
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CHAPTER -1
JINTRODUCTION

BACKGROUND OF THE STUDY

The City of Puno is expected to experience a substantial growth of population in
the futurc duc to newly emerging communitics in the outskirts of the cily in
addition to population influx. However, improvement and cxpansion of urban
infrastructure has fallen behind the rate of such population growth and most of the
sewage is directly discharged into Puno Interior Bay without treatment. ~Besides,
- there are other problems, such as inflow of solid wastes into the interior b'iy durmg
rainfall becausc of insufficient waste collecllon syslcm ' PN

The Bay is suftering from progressive waler pollullon and cutrophication caused by
inflow of sewage and other wastes from Puno city. - Beneficial large hydrophyte
~ such as Totora (a kind of reed) has been decreasing while Lemna (duckweed) has
- developed in large quantity and covers a wide lake surface. In order to overcome
~ the lake water environmental problems, both the state and the local governments
are wrestlmg with counlcrmeasures agamsl po]lutlon of the Bay, but could not yet _
1mplemcnl any specﬁc measures. - :

. In view of lhc background descnbed above, the Government of Peru requested the

Government of Japan in Seplember, 1995, for technical cooperation for the

conduct of the Study on the Integrated Water Poltution Control of Puno Interior

Bay of Lake Titicaca. In response to this request, the Government of Japan

dispatched a Preparatory Study Team in July, 1996, which held meetings with the

- Government of Peru and other authorities concerned and re'lched an agrecmem on
the Scope of Work (SNJ) conccmed to this’ sludy :

Accordmg to the S[W this Study was conductcd by l.hc. Study Team of the Japan
International Cooperation Agency (JICA) in cooperation with the National Inslllulc '
. ot Devc!opment (lNADb) from Scptcmbcr 1998 to January 2000.

. ¢ OBJECTIVES OF THE STUDY

o The objecllvcs of thls sludy are as follows

1) To formuhte a Maslcr Plan of mlcgraled water quallly 1mprovcmcnl of
Puno Interlor Bay ' : :

2) To conduct a feasﬁnhly study (F/S) on prlonly projcct(s) 1dent1ﬁed from the
, Mastcr Plan.

b '3) ’T‘?’ transfer technblogy'io cbun'tcr]ﬁart persoi_mci in lhc_édursc of thé S{udy.'_ -



3. STUDY AREA

This study will cover Puno lnterior Bay (1l)out 17 km®) and its surrounding
catchment arca (about 36 km?).  The study arca is as shown in Figure 1.

4. STUDY ORGANIZ_ATION
) | ovgr‘au study orgén’izgth’n

: Thé Of.rciall Sludy 0tgmii2ali0n is shown below:

PUNO Provincial Mummpaluy, Steering |- : JICA - P Advisory
Regional Deparlments of State ~ {Committee| - o L] | Commillcc
Government, ' ' '

Umvcrsnly, NGOs olhcrs

: Counter'p'art-'l‘eam - Study‘Pedm-
(INADE, PELT) N '

. <PeruvianSide> -} < Japanese Side >

(2) Members of the Study Team

Thc mcmbers ot lhc Sludy Tc*tm arc as tollows

Assignment ] IR Nﬁmc ]

" Team Leader - R Tl s o SN Tsutomu Kunhara

* Hydrology/Water Quqhty N PR R rMasahiro Kawachi

- Naturai Environment 'md Ecology EPR T "Marcus .R. Chambcrs .

© Wastewater and Stormwater Management Planmng - " Koji Yoshina )
Solid Waste Managcmenl P]anmng e e T .. Akio I_(uramochi o

" Urb'm Planning : S ' " R Hiro'shi Matsuo
bacnhly Dessgn and Cosl L‘shmatlon (waslewatcr) o e -_Toru Yagi |
Facnhty and Equrpmcnt Des;gn and Cost Esnmauon (sohd wasle) Ryousuke Okamura '
Facility Design and Cost Estimation (boltom sed;menl) ‘ :  Hikaru Maki |
Organization and Insmullon e _ B _'-Yasuhlra Mmaml
Economic and Financial Evaluallon S L I ' - Takio Oshno -
Study Administration : . Yosuke Abe



{3) Members of the Advisory Committee

‘The members of the Advisory Committee arc as follows:

Assignment L Name

~ Chairman/ - Hidenori Aya
Environmental Sanitation Professor,
' ' Dcparlmcnt of CMI Engmcermg, F'iculty of anmecrmg,

Musashl Institute of chhnology
Waste Water Treatment ~ Mamoru Swwva
: Plannfng . - Rescarcher, - |
- A 'Advénced Wzistc Water Treatment Division,
- Pubhc Works Research lnstitute, meslry of Conslructlon

Solid Waste Management Takahide 'I‘atsunarl
' ' ' ' Semor Researchcr
Japan Wastc Research Foundahon

. Lake water Quality Conlfol KlyOShl Nomura
~ Planning =  Chief,
' | . . The Water Environment DlVISl()n :
| Shlga Prcfeclural Institute of Pubhc chlth and .
5 anronment Sc1encc |

(4) Members of the Counterpart Team S
| Malmnaﬂnsmmfm_clapmmLUNADE)
o Albert YAMAMOTO MIYAKAWA (Chlel)
- Maximo HA'ITA SAKODA / $uan Carlos SEV[LLA GILDEMEISTER
' (General \/[anagcr) A
- Fspcran/a SANO (Counselor of Chxcl) ,
. Plinio GUleRREZ DEL POZO (Mamgcr of Slud;cs) o
Crlslma MASUDA MATSUURA (Chief of chhmcal [‘imllcial and
e o L Intcrnationa] Coopcranon Olllcc)
" Ariel BERMEJO LIRA / Julién BARRA \ CATACORA (E\ceculwe Dlreclor)
e Hugo RODRIGUEZ BENAVIDES (Dlrector of Agncullun, and Flshcry Dcvclopment)

Héctor SAL]NAS PRANCO (Direc{or of Studies)
: Juan José OCOLA SALAZAR (Coordmator)

_- I-3



(5) ‘Members of the Steering Committee
Ministry of Health .
Eloy Enrfquez Encinas (Regional Director of Puno)
I ll . I ’ I‘ E{ I [. | . .
José Luis Choque Mamani (Regional Director of Puno)
Dane M'lrkovmowc (Cf\pt'un ot Punc Port)
hﬁuqndymmugtihmupkmo_ﬂuug_ﬂmt})
Fernando Ciceda Diaz (Pr_csndcnl ofUNA) -
] {ini :[I ansport, Housi 'l Construétic f:I llI.:jf:; . '
. Angel Achaia Nifiez (Regional Director)
Arturo Blondet Gago (chidr}ali D'ir‘ecllo'r)_ Lo

: Juana Garcm Pineda (chlonal Dircctor)

. EalmnaLEmgmnmLMumum.Asmm(BB.QuAA)

Rlcwrdo Orhegoso Carrasco (Dlrector)

BmﬁmummnMgmuﬂllluhLy_ofﬂum_(EMSAﬂlMl)
- Rogelio Florcs Franco (Gcncral Manager) .
. Gustavo Ibarra Imala (Regloml Dlrcctor)
I&n&lmﬂj‘&uﬂm QLRQgJQmJAJmmstlanCIAR_PDNQ)
Ramén Scrruto Colquc (Exccullvc Prcsxdcnl) B
_CQuLLaLQﬂmJQLLhc_BammLRunD_(CuBJJR)
o Fchx F!orcs Mam‘%m (Prcmdcn{) |
].LQIQ!,;{ and EnymnanMulegclmmlLQmmum _ i
_ Grcgorlo Tlcom Gomcz (Pres;dent Mayor ot Mumclpahly of Puno Prownce)
Plinio Guncrrc/ dc] P0/0 (Mamgcr of Slud:cs)

Arlel Bcrmcjo Lxra / Julign BARRA CATACORA (Executwe Dlrcctor)



5. CONTENTS OF THE REPORT
| The Study repérls prepared are as follows:

| : Main Report (Eniglié.h)
.M‘a.i'nl Repdrt (Spanish)

' Slipj)oftilig Report (Engli;sh)
_'.Strnﬁlr'mary Report .(En.giish)

: VSummary Reporl (Spamsh)

' Data Book (Enghsh)

The main rcport prescms the summ'mzed results of lhe whole study It consists of
11 chapters. . The existing basic data concerning the study area are shown in

- Chapter 1. The exising physical, chemical and biological conditions of Puno

* Interior Bay are shown in Chapter III.  The framework of the Integrated Water _

"~ Pollution Control Plan for Puno Interior Bay is shown in Chapter 1V, as basic
~ . policies and targets of the plan.  As components of the Integrated Water Pollution
" Control Plan for Puno Interior Bay, structural measures, non-struclural measures
. and environmental momtormg are discussed in Chapter V, Chapter VI, Chapter
- VI, and Chapter IX. Chapter V shows the exisling sewerage system and the

. master plan for its development, as a component of the integrated plan. Chapter

- VI shows the existing solid waste managemenl and the master plan for ils
development. Chdpte; VII shows the other structural measures including urban

~ drainage 1mpr0vement or in-lake management such as internal load reduction or

i replantmg Totora. Chapter VIII shows the non-structural measures which
 encourage or support the structural measures.  Chapfer IX shows the master plan
. for the environmental monitoring which detects the water pollution problems and
checks the effects of the measures.  Chapter X shows the feasibility study on the

~ solid waste management project selecled from the master plan.  Chapter XI shows

. conclusions and recommendations lo encourage the implementation of the -

: Intcorated Waler Po]lutlon Conlrol Plan for Puno lnterior Bay '

The supportmg report descnbcs in de{arl the same Lontenls presenled in the main
reporl : - :

- The Spanish versions of reports are prepared as reference.

1-5 ¢
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