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APPENDIX 1 LIST OF PERSONNEL C(_)NCERNED

' SERVICIO DE AGUA PGTABLE ¥ ALGANTARILLADO DE LIMA (SEDAEAL)
(LlMA WATER SUPPLY AND SEWFRAGE SERVICE)
St. Ernesto Amans Paz (President)

E_:Ing. Alejandro Vinces Araos (Vice President)

“Ing. Mario Bustamante Ramos (Advisor, Ex General Manager)
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__Ing. Fortunato Lari Jara (General Mﬂnager of Productlon)

| Iné Luls Salinas Hurtado (Pro;ect Manager) _
flng. Luis Quevedo Benavides (Ex-Project Manager)

' Ing. Juan Irikura’ Kawai (Sub ~Project Manager)

Ing. Placido Aguirre Alata (Manager Plants, W01ls & Network}
Srta. Hilda Abuid Nasal {Chief, Public Relations Office)
Srta. Ana Maria Loayza (Public Relations Offlce)
.Ing Nelly Nakamatsu Nakamatsu (Chief Water Quality Control Office)
Ing. Augusto Zacsrias cordova (Chief Main Sewer Division)
'j Ing. Ismael Silva Bobadilln (Ghief Cost and Badget Office)
Ing Augusto Tamak; Tamaki (Englneer, Construction)

: Ing. Eduardo Bauer Gonzales {Gounter-ﬁart Ceordlnator)
Ing. Julio Cesar’ de los Rios Zorrilla (CP STPlMaln ‘Sewer)
Ing. Andres. Garcia RlOS (CP Faczlities Desiganlanning)
ing. Winder Alarcon Saravia (CP Mech. IElec )

.Ing Josue cespedes Alarcon (CP, Topo. Survey)

. Srta. Maritza Guillen Delgado (cp, Fimance &. Economy)

. Ing. EllChi Tokai (Ex JIG& Expert) '

| MINTSTERTO DE VIVIENDA Y CONSTRUCCION

- (MINISTRY OF HOUSING AND CONSTRUGTION)
Arq. Antenor Orrego Spelucin (MiniSter) ___'
Sr. Luls Bedoya Velez (Ex-Minister)
Ing. Tomas Duffy Guirfa (Techn;cal Advxsor)
Ing. Julio Bricefio Plnto {CP, Sewerage system)

HINISTERIO DE BALUD (MINISTRY OF HEALTH) o . :
Ing. Edgar Castillo Matos (DITESA, anironmental Health Technical Dir.)
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MINISTERIC DE AGRICULTURA (MINISTRY OF AGRICULTURE)
Ing. Dlinio Gutierrez (Dlrector. Study on Drainage & Rehabil. of Land)
gy. Juan Arredondo (Agronomy Specialist)
Ing. Jorge Escurra (Specialist, Reuse & Drainége Project)

MINISTERTIO DE MARINA (MiNISTRY OF.MARINE)
sr. Cesar del Carmen de la Torre (Chief, Marine Meteorology Dept.,
Marine Hydrography & Navigation Dir.)

SERVIGIO NATTONAL DE ABASTECIMIENTO DE AGUA POTABLE Y ALCANTARILLADO (SENAPA)

(NATIONAL WATER SUPPLY AND SEWERAGE SERVICE)
Ing. Abelardo Grados Villajulca (Chief, Opexatlon & Maintenance)

INSTITOTO DEL MAR DEL PERU (IMARPE)
(PERUVIAN INSTITUTE OF THE SEA)
Ing. Octavio Morow A. {(Oceanographic Physics Dir.)

SERVICIO DE AGCUA POTABLE Y ALCANTARELLADO DPE TACNA (SEDATACNA}
Ing. Genaro Rojas Hernandez (Generxal Manager)

Ing. Arturo Dongo {Chief, Operation and Maintenence)

ELECTROLIMA _
Ing. Justo Estrado Leon (Special Suppl§ Sect., Special Budget Dept.)
Ing. Kenji Kato (Advisor, JICA Expert)

CENTRO PANAMERTICANC DE INGENIFRIA SANITARIA Y CIENCTAS DEL AMBIENTE (CEPIS)
{PAN AMERICAN CENTER FOR SANITARY ENGINEERING ARD ENVIRONMENTAL SCIENGES)
Ing. Albert Florez Muioz
Ing. Kazuhiko Ikeda

UNIVERSIDAD NACIONAL DE INGENEIRIA (UNI)
{Naticnal Unversity of Engineering)

Ing. Genaro Humala Aybar (Dean, Dept. of Civil Engineering)

EMBASSY OF JAPAN
Mr., Masaki Seo'(Ambassador)
Mr. Mitsunori Shirakawa (First”Secretafy)
Mr. Toyokazu Shimizu (First Secretaiy)



JICA PERU OFFICE
Mr. Takao Mizobuchi (Resident Representative)
Mr. Takao Omote (Resident Officer)

' ADVISORY COMMITTEE OF THE STUDY
Mr. Yasuo Hoshikuma {Chairman)
‘Mr. Masatoshi Okawa (Member)
Mr. Haruki Watanabe (Member)
Mr. Seigo Matsumoto (JICA)

STUDY TEAM |

Mr. Hiroshi Irie (Prdject-Manager | Sewerage system)
Mr. Shojl Kosabe (Sewer system) _
Mr. Takafumi Kiguchi (Treatment plant)
Mr. Yoshimitsu Yaojima (Facilities design)

 Mr. Hiroki Fujiwara (Equipment design)
Mr. Ryo Tsuji (Finance & Economy)

- Mr. Yosuke Ishigami (Topographic survey)
Ms. Akiko Mukade (Water qudlity & Sanitation)
Mf. Jun-ichi Aoki {Implementation pian / Cosﬁ'estimation)
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APPENDIX 3  Present Condition of Industrial Wastewater
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Present’ Tndustrial Wastewater: 0.323 m3/ sec
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APPENDIX 4. EXISTING QREATMENT PLANTS IN PERU
i Ai.lﬁ -Geﬁerai"

Relevant data on public sewage treatment plants in Peru are given in
TABLE A4 1, Among these plants, only San Juan STP and_Carapongo STP
(aerated 1agoon) whfch started operatidn only in 1988, -afe locétedfin
MetrOpolitah Lima. The plants are classified according to treatment method
and scale in TABLE A4-2. ' '

TABLE A4-2  CLASSIFICATION OF INFLOW AND TREATMENT METHOD
OF EXISTING SEWAGE TREATMENT PLANTS IN PERU

INFLOW (m3/day) - N
below ~ 5,000 10,000 Unknown Total -

 TREATMENT METHOD 5,000 10,000 50,000
" Imhoff tank ' - 1y sy b 6(2)
*Wasté sﬁaﬁilization- _ i
pond 5 2(1) 3(1) 13 26(2)
Aerated Lagoon 112 -4
Trlpkllng filter _ - = _ i 1 C2{L)
Total | 9 42)  7¢4) 18 38(6)

*1, Gombination'with"two'treatment methods in one plant.

'Acccrding to the classificétions givén in TABLE Ab-2 the.treatmeﬁt
method most commonly used in Peru is the waste St&blllZﬂtiOn ponds method
(especially facultative pond method), whlch constitutes 681 of the total.
This is followed by methods using Imhoff tank, aerated lagoon and trickling
_filter. Scales of treatment of many plants are not known, but most are

assumed to be small

_ In;most cases waste stabilization ponds and aerated lagoons are
selected because of their low costs of construction and maintenance, and
they do not require high-level treéatment techniques. Also they are easily

adapt&biq'to natural conditions of warm climate and little rainfall.
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San Juan and Carapongo treatment plants are deseribed in Section 4.4
while the outline and operational conditions of Tacna and Aregquipa treat-

ment plants are given in the ensuing pdragraphs.
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TABLE A4-1 EXISTING SEWAGE TREATMENT PLANT IN PERU

\,

Planned

Claasification

Choalen,Chaclacayo

Loocation irantuent Method .Outline
Flow(lps) of Sewsge
1vSan Juan, Lima 160 Domastle Sswage Prinsry and Secondary 21 Ponds, 2 Serles
50,000 parsons Facultative Ponds Total 20 ha.
2.Vontanilla, Lima - Domestic Sewage Primary and Socondary 8 Ponds, 2 Serles
- : Fncultative Ponds Total 6.5 ha.
3.Los Recaudadores - Domestic Sewage FPacultative Ponds 2,900 m2 x 1.2} ud
Lina ' C x 1 Pond' ~ '
4.Puente Piedra 105 Domestic Sewage Aerated Lagoon 4,500 2 x 2.1 mD
 Lima 40,000 parsons ' . . " x 2 Lagoons
5.Huaral,Lima 110 Domastic Sewaga Faeultative Ponds 16,000 w2 x 1.5 b
50,000 porsons . x 2 Ponds, 5 days
6.Carhuamayo,Junin - Domestic Sawage Facultative Ponds 10,000 n2 x 0.9 wD
' : ' ' o x 2 Ponds
1.Pto.Chicanma, - Domestic Sewage Pacultative Ponds 4 Ponds, 2 Sariss
La Libertad 6,000 pargons ' 1.2 m & 0.9 b
8.Chocopa, 55 Domestic Sewage Asrated Lagoon 1,236 m2 x 3.0 uD
La Libertad. ] 10,000 poracns x 2 Lagoone,1.55 day
9.Hoche, ' 12 Domestic Sewage  Facultative Pond 12,000 w2 x 1.1 aD
La Libertad : 5,000 persons : x 1 Posad, 12.7 days
10,Vicu, 5 Domeatic Sewage Facultatiys Ponds 4 Ponds, 2 Series
La Libertad ) 4,000 persons
11.1}1lino,Lanbayeque 11 Domastic Sawage Facultative Ponds 6,000 n2 x 1.1 mD
‘ 5,500 persons . ' 2 Ponds, 13.7 days
12.Jayanca, 27 Domastic Sewaga Facultatlve Ponds 12,000 m2 x 1.} oD
Lambayeque 6,000 parsons . x 1 Pond, 5.5 days
13, Honsefu, 45 Domestic Sewage Pacultative Ponds 11,000m2Zx1.5mxiPond
Lambayeque 18,000 peraons L 25,000m2x0.87mx1Pond
14, Pacora,Lanbayequa - -Domestic Sowage Facultative Pond ° 1 Pond :
15.8ana,lacbryaque 12 Domestie Sewaga  Freultative Pond 9,000 m2 x 1.1 @D
) 5,000 persons ) x 1 Pond, 9.5 days
16.Piura,Piura - Domestic Sewage ¥acultative Ponds 4 Ponds, Z Series
' ' _ Total 27,000 ha.
17.Tacna, Tasna 180 Domestic Sewage Aerated Lagoon + Aer.Lagoon x 2
: 76,000 parsons Facultative Ponds Fac.Pond x 2
18.,Ayacucho 60 - Imhoff tanks + F.P, -
19.1ca 270 - Facultative Ponds -
26.Nezca 20 - Facultative Ponds -
Zl.Hoquagua 30 - Faculrarive Ponds -
22.Lurin - - Iphoff Tank -
23.01mos - - Imhoff Tank -
24,8en Pedro de Lajas - - Iohoff Tank -
25.Chiquian - - Inhoff Tank -
26.Busnos Alres - - Facultative Ponds -
- . 27.Arequipsn 330 Dowestic and Iwhoff Tank + 1I.T. x 4 Basin
. . Industrial Parcolating Pilter P.F. x Z Basin
28.5ullana - - Facultative Ponds
2¢.Paita - - Facultative Ponds
30.Cajemarca - - Facultative Ponds -
31.Chicha - - Pacultative Ponds -
32.Chepen - - Facultative Pondg -
"33.Huants - - Parcolating Filters -
3. Juliace - . - ¥acultative Ponda -
35.Cavapongo 139 Domestic Sewage ~ Aerated Lagoon 94m x 94w x 2.5ch
69,000 Persons : ' x 4 Basin

Source 1 1.Reuse of Waste Watar at the San Juen Stabilization Ponds, CEPIS, 1984.
2.Lagunss do Esrtabilizacion en America Latina, CEPIS.
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A4.2  Tacna Sewage Treatment Plant
{1 outline

Tacna STP is located in the Tacna on the southern end of Peru. The
treatment plant began operation in 1975 as a facility for experiments on
sewage reuse. All treated water'is recycled as irrigation water for farm
lands and other areas of vegetation. nservicio de Agua Potable y Alcanta-
rillado de TACNA(SEDATACNA)" is in charge of operation and maintenance
work for this plant.

'(2) Facilities

The design flow is 15,600 m3/day and the treatment method is aerated

lagoon and facultative pond.

Flow diagram

-{Chlorination)
e >| Reuse

Inlet —> Grit L—>1 Aerated [—>| Facultative
Chamber Lagoon Pond

Detailed flow disgram 1s shown in FIGURE A4-1.

Facility

Aerated Lagoon: Embanked Rectangular Type
98m x 98m x Depth 4.5m x 2 basin
Detention Time 5.5 days
BOD Areal Loading 2,000 kg-BOD/ha.day

Aerator B units
Facultative Pond: Embanked Rectaﬁgular_Type

(no aerator) 98m x 98m x Depth 4.5m x 2 basin

Detention Time: 5.5 days
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M6 LAGUNA PRIMARIA No2 ZONA TALUD

M'6  CANAL MEZCLA EFLUENTES PRINARIOS
M'7  LAGUNA BECUNDARIA MNo3 DETRAS TALUD
M'&  LAGUNA SECUNDARIA He3 ZONA TALUD
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H'10  LAGUNA SECUNDARIA Ho4 ZONA TALUD
'l ENTRADA CAMARA CONTACTO

M2 CAMARA  DE CONTACTO

M3 $ALIDL CAMARA CONTACTO

' FIGURE Ah-1 FLOWDIAGRAM OF TACNA SEWAGE TREATMENT PLANT

SOURCE: Estudio de f-‘actibilidad del Proyascto de Ag'ua Potabls v Alcantarillads de
' la ciuded de Tacna, Vnldman 2 SENAPA.
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(3) Operation

The operational data of the Tacna STP for 1977 are given in TABLE Aé-
3. fThe flow was approximately 12,000 m3/day. At the inflow side, concen-
tration of BOD was 278 mg/l and coliform bacteria 2.3 X 107 . 3.8 x 107
MPN/100ml at the discharge side, these values Were'sémgll and 3.1 x 104 -
5.4 x 104 MPN/100ml, respectively. '

In April 1989, the average inflow was 17,300 m3/day, concentration
of BOD in the inflow 260 mg/l and that in the outflow 45mgfl, indicating a
removal rate of about 85Z. Judging from the areal BOD load, operation at

present is being carried out under -conditions of slight overload.

The removal rate of coliform bacteria is high'but that of pathogenic
bacteria is low. For this reason, construction of matutation'ponds has
been planned, taking into conslderation the reuse of the treated water on

agricultural lands and other areas of vegetation.
(4) Field Investigation on the Tacna Sewage Treatment Plant

Field investigation for operation and maintenance condition of sewage
treatment. plant and sewage reuse project was conducted in October 1989.

The result of survey is summarized below:

A _Outline of Tacna City

.

'Popﬁlafion _
Percent of population served by
public water supply system

Approx. 170,000 persons .

Approx. 70 7 (out of this
percentage, 30 ¥ is indirectly
supplied by tanker truck)

"

Percent of population served by

gewerage system : : Approx. 50 %
B. Operation and maintenance condition for Sewage Treatment Plant
1) Inflow ;

Planned sewage inflow : 180 1)s

Actusl total sewage flow 3 approx.ése 1/s ( Oct.1989 ) |
Actual inflow into Plant t  Approx.z00 l/s ( 0ct.1989 )
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TABLE A4-3  CHARACTERISTICS OF RAW SEWAGE AND TREATED QATEg‘INTACNA 5TP,

1977
Range (mg/l)
Parameter
Raw Sewage Treated.Sewage

Golor gray green
pH : 6.0 - 7.55 7.0 - 7.83
Electric Conductivity* = 940 - 2400 936 - 1970
Alkalinity 92 - 234 104 - 196
sulfates 325 - 530 315 - 678
Chloride - 99 - 138 88 - 130

' Sodium Chloride 163 - 219 145 - 215
-BODS - . 278 . 38
Total Nitrogen L 48 : , 18
Anmonium Nitrogen No Investigation 12
Ortophosfate No Investigation 13
Total Residue 1120 -~ 1390 910 - 1275

~ Disorved Residue 840 - 1140 ' 850 - 1175
Suspended Residue : 210 - 285 : . 60_— lo0
Sedimentable Residue** 2.8 « 9.5 0.23 - 0.46
Total Coliformi¥ 2,3 % 207 - 3,8 x 107 3.1 x 104 - 5.4 x 104
Fecal Coliformx*+ 4.3 x 106 - 1.7 x 107 2,7 x 103 - 1.4 x 103
Salmonella sp.*#®* 47 - 666 ' 6 - 58

Shigella sp. . ' ——— —

* : wmho/cm at 25°C
%% 3 ml/l
wik ; MNP/100 mi.
-=-- 1t Not Detected :
Source: Estudio de Factibilidad del Proyecto de Agua Potable Y Alcantaril-
- lado de 1la Ciudad de Tacna, Voldmen 2, SENAPA.

Diffefential flow of 80 l/s of raw sewage is diverted before it reaches the

Plant and is used for irrigation without treatment.
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2) Water Quality ;

Raw Sawage. Treated Water
BOD (mg/1) - 197 S
88 (mgfl) : 248 80
Total Residue (mg/l) : 1,255 1,093

fotal Coliforms (MPN/100 ml) : 1.0x107-2.6x107 2.4x105-5x105
Fecal Coliforms (MPN/100 ml) : 3.6x106.2,1x107 4.,1x105

Source : Direction Reglonal de Agriculture

3) Operational Condition ;

- Aerators are of the vertical floating type. Each. of the two
lagoons are equippéd with 4 sets (10HP) of serators. 'Aerators
have been running 24 hrs continuously and have been maintained

in good condition with no trouble since start of operation.

- As for treatment condition, Aerated Lagoon is overloaded and is
in anaserobic condition, which situation is observed to have

been brought about by the following causes;

i, The gludge was never removed since start of operation,
thus has presently accumulated to about half of the
depth. Actual detention time, therefore, has been re-
duced to 2.5 days which is not sufficient for treatment.
As 8 rule, pericdic removal of accumulated sludge in the

Lagoon should be carried out,

ii. Considering'the inlet load, aerators lack about 40 Z of

necessary capacity.

iii, Water depth { 4.5 m )'is 50 great that mixing.in the

Lagoon is not sufficient.
- SEDATACNA has prepared the plans for a new plant to be cdn}

structed at another site in order to treat the sctusl totai

sewage flow quantity.
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4) 70perati0n and Maintenance Cost: and Organization in Charge

- Power consumption per one month was about 20,000'kWH and power

charge was estimated at USS 6,000 per annum.

- 0f/M cost was defrayed by the tariff collections from water

supply and sewage charges of SEDATACNA.
C. Present Condition for: Agriculture Area of Sewage Reuse

1) Total Irrigation Area by Treated Water Reuse:
Approx. 252 ha, at present

2} Category. of Farm Products in the Irrigation Area:
Farm products are as follows:

' Starchy corn
Yellow corn
Chili
Squash
Alfalfa
Sweet potato

Potato

3) Irrigation Method:
Flooding'by ridge method.

Local water rate is about 0.8 l/s/ha.

4) Organization and Administraﬁion of the Area:

Agricultural Cooperation "Tupac Maru®, coneists of 52 families.
5) water Tarif from Farmer:
In principle water tarif should be collected from farmer, however, it

is not collected at present.

6) Marketing Area:
Mainly, the City of Tacna.
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A4-3  Chilpina Sewage Treatment Plant, Arequipa

(1) Outline

Chilpina STP is located in Arequipa, a city gouth of Peru which is
the second largest city in the country next to Lima. - The treatment plant
began operation in 1978. The inflow into the plent contains a high propor-
tion of industrial waste water mainly from food industfiés. As in the
Tacna STP treated water treated is retufned-po sgricultural lands. Opera-

tion and maintenance of this plant is undertaken by SEDAPAR (Araquipa).

{(2) Facilities

The treatment facilities consist of Imhoff tanks and trickling fil-

ters.

Flow diagram

Chlozliue

Inlet—>|Grit —»{ Imhoff > |Trickling {—> [Recirculation —> Sedimentation > Outlst
Chamber Tank Filter Tank Tank
Sludge (<
Drylng Bed

Detailed flow diagram 1s shown in FIGURE A4-2,

Facility

Imhoff Tank : 4 basins : .
Trickling Filter : 600 m2 x 1.8 mH x 2 basins
Sedimentation Tank : Circular Tank with clarifier

630 m3 x 1 basin, 300 m3 x 2 basins

{3) Operation

According to the records of April 1989, the average dally inflow was
28,330 m3/day. BOD concentration at the inflow side was 439.1'mgll -and
that of coliform bacteria was 4 x 106 MPN/100 ml. BOD concentration of the
treated water was 221.68 mgfl and coliform bacteria was 8 % 105 HPH}lOOml.
The removal rates of BOD and SS were approximately 50Z and 87%, respective-
ly. These data were obtained at average operational conditions. An aver-

Ad—10



~age of 0.5 ppm of chlorine is injected for disinfection.

There has been no machinery breakdowns since it operation but the
concentration of the inflow is high because of the influence of industrial

wastewater and the plant as a whole is thought to be operating under over-
load conditlon.
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TABLE Ad-4 QUALITY OF SEWAGE IN THE CANAL IN PARQUE ZONAL
No.26 (1989) :

- e o ot et g ot B s sk Mok i me WL ar M e o e S e
e e i vaonian il evibm i nivepurierainieiesp g TR SRS R SRR BRI

e iiviaieapu S MR

Time May 31 June 1
Item 14:16 10:25 13:15
NOS+NO2-N (mg/1) 1.6 0.3 0.15
NH4-N ¢ " ) 59.0 53.2 59.0
Organic-N { " ) -~ d6.4 S
Total - P ( " ) 14,0 _ 8.7 11.8
BOD { ") 542 405 213
COD (Mn) ¢ " ) 68 T4 : T2
Total Coliform 1.1x10E9 4.6x10E8 - 4,6x10E8
(MPN/100 ml) o
Fecal Coliform 2.4x10E8 2.4x10E8 2.4x10E8B
{(MPn/100ml)
" TABLE A5-5 QUALITY OF SEWAGE AT CARAPONGO STP
: (May 24, 1988)
Sample No. H 2 3 4 i 2 3 4
Sampling Date 24-%  24-5 24-5 24-5 24-5 24-F 24-5 Z4-%
Sampling Time 905 9122 G:40 9:45 14120 14125 14:40 14:45
pH 6.9 L.95% 7.3 7.8% 46£.95 7.0 7.2 .25
fitrites+Mitrates as B mg/l. 1.3 1.1 1.4 1.4 0,08 007 0.3 1.1
fmmonia as N omg/), 14,1 13,8 11,3 10.4 4.2 12,7 19.7 10.0
Organit Mitrpgen as N mg/l. 6.9 .o 2.8 A.6 Ni pa NA NAR
Total Fhosphorus as F omg/l. 2.7 3.1 3.1 2.9 4 2.8 3.0 2.9
Suepended Solids . nmg/l, - - -~ - g4 70 BR 16
Total Kesidue @G sl - - - - B4s6 b4h btb  0L6B
8ap . 6g/1. 2By 15 33 17 230 20 20 3
Lob kn mgfl. 37 36 i0 7 34 3% 9 &
TABLE A5-6 NUMBER OF TOTAL COLIFORM OF SEWAGE AT CARAFPONGO STP
T ' (May 24, 1889) .
Sapple 1 2 3 ) f 2 3 4
Bate {day-month) 2% 24-5 24-5% 245 24-% 24-5 2§—b 24~9
Time 9:03 ;2% g da F:45  14:20  14:25 14:40  14:43
Total Coliform ST f__—f ——————
(CFU/ 1 m1) 1.5x10ES 1x10E3 1x10E3 Ix10ED Sx10ES 9x10E3 Ix{0ER 1x10ED
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iABm3A5m7 . MLSS VALUES IN CARAPONGO STP (June 2, 19889)

_Pond No,t
Gample Depth MLSS Gample Depth HLSS Gample Depth MNLSS
Number {a)  tmg/1) Number {(m) (mg/l} Numbar (m) (mg/i)
101 0.5 22 111 0.5 40 122 0.3 74
102 .2 Gb 112 1.2 130 121 t.2 1,374
103 2.3 108 113 2.3 2,084 123 2.3 6,834
Pond No.2 Sedipentation Tank No.4
Sample Depth MLSS Sample Depth NLSS
Mumber tm}y {mg/l) Number = {(m) {agfl)
201 4.3 4 301 0.9 k14
202 b2 24 2 .2 108
203 2.3 bod 303 2.3 120

TABLE A5-8 ' WATER QUALITY AT CARAPONGO STP (June 8, 1989)

Ttem Point No. ¥ 1 2 3 4

NO3 + NO2-N (mg/l) 1.6 0.4 1.1 1.2
NH4-N ( " ) 19.3 12.86 10.9 10.6
Organic-N ( " ) 12.7 11.2 8.4 B.4
Total - P (" ). 3.8 3.2 1.2 1.0
Suspended 8Solid { " ) 2561 - 55 26 io
Total Residue ( " ) 8935 692 650 608

£ wm e e L e e A M o g M e S m S e b e e mm e e o o T ol S e e e e o e — e —

1 Raw Sewage

2. After Pond No. 3

3. Before Sedimentation
4 Treated Sewage



TABLE A5-9 ©  WATER QUALITY OF SAN JUAN STABILIZ&TION POND
(Upper Battery, April 12, 1989)

T S foeelrihrr ol reifrribnimriiires o siere uoai i otinar i
ottt ad et oot el urag el R R

Ttem Sampling Point Entrance w%%{ﬁ ““““““
——————————————————————————————————————— . 2 6
Temp ({ C) 24
E.C (uS/cm) Too 880
PpH 6.8 7.4
Cl- {mg/l) ‘ 56 1§§
504 (") 150 :
"NO3-N (" ) .1 0£6.
Ni4-N { " ) 22 e
Total~P ( " 1} 6.4
S3 (") 306 114
TR (" ) 830 4904
~BOD ( ") 263 100 *(34)
TOC (" ) 135 48
I0C (" 88 38 |
Total Coliform (MPN/100ml)} 1.1x10E8 4.6x10EH
Tecal Collform (MPN/100ml) 2.4x10B7 2,4x10E5

* Dissolved BOD

| TABLE A5-10 WATER QUALITY OF SAN JUAN STABILIZATION POND
AT EACH POND (June 7, 1080}

N T LN NN o L L oo L O N e L T N N e M e o s T —

ITEM | s
1 2 3 1 2 3

NO3+NO2-N (mg/l) 0.14 0.41 0.50 0.08 0.36 0.32
NH4-N ( ) 17.4 22.6 17.9 13.4 20.7 19.0
Organic-N ( " ) 12.8 10.7 10.1 - - -
Total - P (" 6.7 5.2 5.0. 4.6 4,2 5.1
S5 ( ) 206 31 23 88 29 22
TR ( } 826 748 731 802 744 727
BOD ( ") 300 80 120 230 120 120
COD (Mn) ¢ ) 55.0 14.6 11,7 T0.4 17.86 13.2
Total Coliform 8 7 8 7 B - &

{MPN/100ml) 2.4x10 1.1x10 2.4x10 4.3x10 4.3x10 2.4x10
Fecal Coliform 7 6 5 7 4] 4

(MPN/100ml} C2.4x10 2.4x%10 2.4x10 2.4x10 2. x10 2.4x%10

L L D L L D L I L L o o o T T I o i om0 = "= =t = =i m 01 wrm s i = sem o o ot w1 et ST e A Brm e bt T S m e R e o s e . v -

T T T T e e e e e T T R e N e T A M R A e B L A I IR IS TS
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TABLE AS-11  RESULTS OF PREVIOUS WATER QUALITY ANALYSIS
AT SAN JUAN STABILIZATION POND

R N R R S N N M N A TR TN ER G SR AR RS o RS RERADEEES TSR Y

___________________________________________________________________________________

Ettluent of Lower 4.20.87 4.0 (0,005 (4.0 (28,0 {10 66.0° 52,000.0 15,220.0
Battery B. 3.87 0.0 €0.005 17.0 105.0 <10 52.0 35,880.0 9,840.0
. B.10.87 10.0 €0.005 17.0 140.0 <10 110.9 40,285.0  2,030.0

Loser Sattery 111186 6.0 220 10 <0.005 & 300 32
Upper Battery 11,1785 7.1 205 (10 <0.005 12 300 3

Sampling Point  Date : l:iat_er Retr. pHt DO Total foli fe.Coli  Salsonella NHd+ €OR  BOD
: ' © Tesp Teap moil  NENS1OOal REN/10Dal NPN/LDOm! mefl ag/t mgfl

Eff.of Lower Batt, 11,11.B6 22.0 20,0 6.8 5.0x10ES  9,0%10E5 7.5k10 215 1.7

4,7 36.9
~go- 30,87 26,0 20 6.2 4.2 G.I0ED RMIOES  A.3x10 14,0 1960 3R.0
~fdo- ' CA. 10,87 19,0 175 6 8.4 LARM0ES  S.0c10B4 2030 27,0 H4L) 49,0

Eif.of Ypger Batt. 11.17.86 22,5 23.¢ 7.1 2.9 G.0uiDEé  3.0xi0EE  9.3x10  29.0 170.7 49,0
©o-do- 4.20.87 Z5.0 1.0 7.2 2.2 9.0xi066  G.0x10E6 1, (xICEF 28,5 180 9B.0
-de- 8. 3.7 1905 1.6 7.5 41 30rI0ES LLTeMQES Z.E10 29,5 HI0.0 St

A5--13



TABLE A5-12 ANALYSIS RESULTS FOR HEAVY METALS ON COLLECTOR SURCO AND OTHERS
( Qct.9 AND 18, 1989 ).

SURCO SEWER AND QTHERS R Ch | 1089
SAMPLE sumeo QEQENN£QKN:|"5’Q' sonce
@ SEMER  [@)SEHER  [.(D ! @ ©
PARMMETER DATE_ 9-10 9-10 18-10 g
TIME_IN HOUR 10:30 13:30 10:00° | 10:00 . |
oH. . 6,95 8.00 7.05 6.95 |
NITRITES + NITRATES as N mg/l.|  0.04 1.45 0.4 002 [
ABIONIA s N mg/tll L2007 30.2 %0 | w0 |
ORGANIC NITROGEN _ as N mg/l.|  16.8 26,3 o ND )
TOTAL PHOSPHORUS __as g/ 1. 7.8 9.1 9.0 10.2
ORTHOPHOSPHATE as B mg/l.] 3.6 0.9 a6 e8|
SUSPENDED SOLIDS mg/1. 268 278 ND ND2
TOTAL RESIOUE no/l.| 1072 1480 ND HD
BOD _ag/l. 233 169 378 B 334 i
con {Mn) ma/1. 50 28 120 163
MERCURY Hg  ug/l. h.3 0.3 0.9 - f.3
CADMIUM. - Cd. mgfl; 0.010 0.020 '0.005 0.008
dLEAD P, mg/l.|  0.02 ° 0.27 0.08 0.1z |
CHROMIUN tr.  mg/i. 0.00 0.00 0.00 0:00
TRON Fe. mg/l. 1.27 1.20 1,26 1,94
MANGANESE j Mo mg/i.f 006 | 008 |} 0.06 ;';{ 006}
COPPER Cy mg/l; | ¢.10 0.06 0.22 0.08
ilnc ’ In mg/l.} 0,53 0.40 | o032 0.4}
YOTAL COLIFORM  MPW/100 mi} a.3x10” | a.3x107 | 2.4x108 9.3x107
FECAL CCLIFORM MPN/1G0 ml 295107 | 2.3u10” | e.3x1d 4-3x'@7 .
| SURCO SEHER 1S NEAR TOWAS HARZAND AVENUE.... S S B

CLIRCUNVALACION  SEWER IS TAKED AT PANAMERICAN HIGN WAY
ST 11 (SURCO) 15 AT MEXICO STREET :
ST 12 {CIRCUNVALACIONY 1S NEAR MEXICO STRET

ND  :  NOT DETERMINED '

Ab--14



TABLE A5-13 COHPARISON OF HEAVY METALS IN COLLECTORS RAW SEWAGE AND STANDARD

Past Data ‘Analysis Result Water Quality
_ in Fietd Hork Standard
Parameter — ceeeeseeseese e e e -
' I Collector Collector Surco CLASS - TIi
SUrco and Cir.
Date Hov. 1984 Oct.& Nov.19888 -
Hercury Hg g/l - 6.3 - 1.3 10
Cadmium Cd ng/| 0.0%1 -~ 0:03 0. 005 - 0.02 .05
Lead Pb mg/| 0.15 - 0.3) 0.02. - 0.27 0.1
Chromium  Cr mg/| - 6. 00 1.0
Iron Fe ng/1 3.2 -6.25 1.2 - 1.44 1.0
Manganese Mn mg/l 0.05 - 0.12 0.06 - 0.08 0.5
Copper  Cu mg/i 6.1 - 6.55 0.06 - 0.22 0.5
Zinc - In mg/i 0.16 - 0.34 0.32 - 0.83 -2
Arsenic As mg/l 0.02 - 0. 04 - 0.2

Remark : = : Ley General de Aguas, Decreto Ley Ho.17752, Hov. 1983
Government of Peru.
Based upon the Standards of EPA, United States.
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. APPENDIX 6 - POPULATION PROJECTION BY THREE METHODS

" Based on the estimated pooulatioﬁ by'disﬁrict in each census year
shown in TABLE 4=5 in the Section 4,1 of Main Report. population in the
future can be projected by the following three methode:

(1) Logistic Curve Method

_l‘This curve shows the population chonge with respect'io time which is
: assomed to start from zero in the distanﬁipast; lnitially:iocreases slowly,
riseo'ébruptly at about:midpoint,=graduélly_deoreoses in growth rate as it
posées_the point of inflection; and:reacheé:saturation:point in . the distant

future.
Its formula is expressed as:
K

Bx .ﬁ' : {1) .
' 1+ e(a-bX)

wheres: Px: population in year x
x: time in years from the base year
e: natural logarithm base
T oétﬁfation“population

* a,b:constants

The population of 1961, 1971* and 1981 were used &s a base to calou—
late the saturated population (theoretical) through the logistical curve
formula. Populat;on in 1971* is calculated by interpolating the f;gures
from the 1961 and 1981 census, .

_ -TABLE'AGQZ shows'the_satufation populotioné_calculoted mathematical-
iy. 'Of'éhese values, saturation populaﬁions of'some distriots which do not
_have theoretical solution were calculated usmng estimated saturation popu-
latlon densities ba%ed on the past populatlon ‘densities or those compared

with other districts (TABLE AG 1). and areas measured from the map.

Uélng the séturatlonlﬁopulﬁtion and census figures. the future popu-

lation was calculated through the logistio curve method.

AG—1



TABLEs A6-3 and A6-4 show the calculated values and the parametérs

for calculatdion, respectively.

As a result of estimates made by this method, the following popu1a~

tion projections were obtained:

YEAR POPULATION

1989 5,896,600
1990 6,035,200
1995 6,673,600
2000 7,239,000

A6—2



‘TAmEIA&J POPULATTON DENSITY (as of July 30,1961,1972,1981)
{unit: pop /ha)

DI%TRIC _AREA (ha) 1961 1972 1981

LIMA 2,121 123.72 172.80 184,12
ANCON. - 28,883 0,14 0. 20 T o!lal
ATE. 9,822 8,24 6.44 14.13
BARRANCO 273 - 160.07 185,88 179,15

~ BRENA . 320 321.25 362, 60 369. 60
CARABAYLLO 35, 657 1,22 0.82 1.58

© CHACLACAYO 4,405 2.18 5.04 7.585
CHORRILLOS - 3,681 9.05 25 .58 40586
CIENEGUILLA 24,470 0.06 . . 0.11 0.20
COMAS ~ - 4821 21.08 38,91 64.46
EL AGUSTINO . 1,836 41.99 66.15 96.15
- INDEPENDENCIA 1,336 63.70 85, 20 108,47
- JESUS MARIA - T42% 203,76 204.68 205,94
LA MOLINA 4,169 050 71049 CT7 14
LA VICTORIA 909 £222.00 - 302.24 313.45
LINCE | 282 300 .71 30453 300, 21
LURIGANCHO-CHOSICA 24,867 1.36 2.18 2,78
LURIN - 33,251 g.19 0 .40 0.54
MAGDALENA DEL. MAR 318 180.50. 184.986 183.76
PUEBLO LIBRE 470 . 150.21 - 172.05 188.03
MIRAFLORES S 912 99. 89 113.20 119.36
'PACHACAMAC | 15,364 0.79 - 0.31 0.46
PUCUSANA - 3,027 0,59 0.97 1.43
PUENTE PIEDRA 6,267 137 313 5.70
PUNTA HERMOSA 293 1.02 3.21 3.63
PUNTA NEGRA - 278 144 2778 209
RIMAG . 1,215 122,30 14694 159,77

. SAN BARTOLO 15,134 0.07 0.10 020
SAN ‘BORJA 1,046 51.24 65.83 56,86
- SAN ISIDRO 1,007 38,73 65.086 72,20
S.J. DE LURIGANCHO = 14,034 1.68 - 8.44 19.45
§.J. DE MIRAFLORES =~ 2,351 27.22 47.14 7419
CSAN LUIS 356 24.16 70.43 149.74
SAN MARTIN DE PORRES 5,791 17.25 41,44 73.58
SAN MIGUEL 1,018 23.48 64 .40 102. 56
SANTA MARTA DEL MAR 756 0.13 0.06 0.13
SANTA ROSA ~ 1,982 0.05 0.11 0.26
SANTIAGO DE SURCO 3,493 13.34 19,99 42,11
SURQUILLO . 413 56.90 72.14 237.94
VILLA EL SALVADOR 3, 368 - . “42.33
V.M. DEL TRIUNFO . 7,149 13.286 26. 31 26.28
TOTAL (PROV. LIMA) 267 069 7.986 11.58 16,41
CALLAQ . 4,565 27.29 45.05 59.25
BELLAVISTA | 456 g7.15 9044 151.64
CARMEN DE LA LEGUA 212 86.32 127.25 186. 31
LA° PERLA 275 80..00 125,92 175.86
LA PUNTA. = 75  81.33 92.21 85.55
VENTANILLA 7,352 2,34 2.36 2.74
TOTAL (PRov CALLAO) 14,698 15.82 22 .64 30.90
TOTAL (METRO. LIMA) 281,787 8.37 12.15 17.16

NOTE: 1/ Total area of Provincia de Const1tuc1onal de Callao
: include the area of island (1,763 ha).



"uoI3nIos Hmﬂqﬂwuomsw ' 5B peqelnoled ST HSIJelse ue yiTa ﬂOdFMHSQDﬂ ﬂOquLstw ‘T

mw mhﬁ 81 6t mo 81
Dh.NwH VLLS 06°0¢€
C00T0RT - 00J0S . LT
007001 €0 001 S4°58
00052 go0g2 ©  98°6.L1
007082 . 007082 T£°981
00" 082 00’082 ¥97 197
187891 LZ7%8 CGZT8S
83 LLY 6% LE 8e° LY
00082 147001 81°s¥y
00 0¢Z 00527 BZ B4
00082 057 0%% $6°LCT
00002 00° 002 1127
00°0CT 86°% 9z2°q
00001 L0701 £1°0
£F°LET €% LET T 96 20%
17682 £L°002 9¢'EL
3¢ 002 eleRgelol] vL eyT
00 oCZ EQ OF1 BT %L
00002 00Q% G¥ 8T
86°EL 88'¢cl 0z 'el
00°00¢e 0G¢°002 897 8¢
00001 00°01 CE’o
eE LY 86 LT ~ LLTBGT
0067001 ¥O°G 80’2
‘007001 06°8 £8°€
$9'82% - 2L’S¥ S QLG
007001 65 ¥ €71
G0 00T 2001 8% 0
L7881 Li g2t 8¢ 811
2Z°182 82 162 £0-887
0c-ose 00°08Z 8L7egt
0O 00 00 0T ¥E0
00 Q0% 00701 BL'E
00508 0C~GOE T2 00¢g
LO°G1E LGTGTE S¥eig
o002 20 60T yIi'L
1067082 00 088 ¥6"602
$O 002 LB'BET L7801
00 goe 867 6ET g1 96
000032 207001 9% ‘¥e
00" 001 00°¢s 0270
. DL7S0T LBTES 85°0¥%
24°20T 8201 5674
00TO0T 00" 0% 95°'1
G2 1ig G ILE 08°68¢E
00" 0%%T 000382 ST BLT
gc-oozg £g°6¢ ET ¥T
00 007 0O 0T [€°0
807181 80" LBT AN 4"
Q.&iﬁmh<m Ay Hﬁmbh<mu 1861
Qm&HmﬂmzH_ | VENY IYI0L

{=y/- momvaHmeﬂ HOIIVINAGCd

9.2 66869 _ 008'EE0'TT TL9°G60'S 49.°182  (VRIT -OHLEN) Y01
S°1¥ 16'9 - 009°G66 - 00T'¥SY  969'¥T (O¥ITVO_"AO¥A) TVIOL
06 949°¢ . 008,89 111103  2GE'L ¥ILINYINTA
00T S - -00§‘% 8Ty9 Gl ©YIN0d ¥
00T S22 00889  29L/8Y 5iT ¥IEd V1

00T 212 000 ‘€S §6¥°6¢ 21z - VODET V1 3 NAWYD
00T '9§%,.  000‘¥II' - 8¥I'69 9S¥b, T YISTAYINIE
0S £BZ°Z # 00L'PBE  66V'0LZ SIS‘®. _ T Tov VD
2717 229'9S  00Z°GE0°0T T4L'T¥S'F 690°492 . (VWIT "ACNd) 7TVIOL
0y 098°Z . 000°STL  LL5'2ZC.  6¥I‘L QANATHL TA "% 4
0S . $8S°T  000'1g¥  6£0/492 89E‘¢ | uOAVATYS, T ¥I1IA
90T ET¥ 00S'c0T  692'86 - €I , OTTINYHENS
00T 'E£Bb‘c 009969  SOI'LYT  £67'S | QONNS TA QSVIINYS
S 86 008" 6 8IS = . 286'T YSOE VINVS
0T 9. 009 'L 101 g6. HVH TEG YIUYH VLS
00T ©ID'T x 008681 _ SO¥'POT  8T0°Y TENOIH NVS
0L PSO’F * 002 A6T'T 0T0/92v  I6L'S  SINMOd EQ RITEVA KYS
o0t 9ge 002 ¥L 90€'€¢  9g¢ §I0T NVS
0L 8¥$’I  002'62¢ . SZPIVLI  I4E!Z SEMOTAVEIN 30 £°5
0Z_ LO8‘'Z - 00F'19S  €vB'2LZ  ¥EQ'YI OHORYOI¥AT 2Q 0§
00T LOO'I * 00S'VL  .90L‘ZL  LOO'I OHGIST NS
00T 3v0‘T .~ 00260z  OCLZBS  §¥0'T.  YrHod NVS
0T £IS'T  O0E'IST  280/F  FEIIST © OTOLHVE HYE -
60T STZ‘T x 009°'2T2  €Z1'V6T §re'l OYHIY
5 ¥l 00% ‘1 288, 842 YUDEN VINOd
01 83 062 £90°1 £62 - VSOWHZH VINRd
02 £92'T % 00S/982  ¥E9/SE . L92.9 VHAAId EINEQD
g fey 30T *S1 8T8'¥ 126 VNYSN00d
0T 98671 008 ‘EST wma A ¥IE ST QYHYIVHOVYL
60T 216  * GOL‘¥II  6%e‘GoT 216 . SEMOTIVEIR
00T 0Ly % OOT/STIT  PLE‘88  OLF FEEIT OTTAN
00T §1¢ 005 6L LEy‘es . BlE 4YW TEd YNITIVASTH
01  SzE’E - 00§'zeg  yOl'®l  ISE'EL NINQT
0T  i8%¥‘z  00.L°9%8  2¥5'89 - L99°Ve VOISOB2-OHONVDIUGT
001 282 00098 093've 288 EONLT
Q0T 606 00v°‘3%¢  z26‘vez 606 VINOLOIA V1
06 g80‘Z  000'ATy  98L16Z  69I'F VNITON V1
00T <2¥% GOE‘80T  S25°L§  &2¥ VINVA SOSEC
0L g8, 000°L8T  BIE'¥PI  9EE'T VIDNHQNIIEANT
OL S82'T ' 000°LSZ  LES'9LT  SE£5°1 ONILSDSY 13
05 TIE’Z  002/29%  OLB'i6Z 129'F T avHoD
S vEz'l  00%‘2Zl  £8L‘¥ 0Ly 9T YTII0OINELD
05 IPE'T x 009°¥8T  ¥EZ/6FT 189S SOTTIHHOHD
0T - T¥y = GOE‘SY €YZ'CE  SOV‘V OAYI¥IOVED
OI  99S'C  008'SSE  B55/SS  L5§'SE OTTAYEVAVD
00T 02 = 008°8IT  T.Z‘8ir  02¢ T yNEHE
00T £i2, 00¢ ‘89 1068y £12 CONVINYE
02 ¥96°'T  008'C6¢  SVL‘8EY 228'B qLY
0l  888'% 008882 998’9 £88 32 NODNY
00T TIZ2T‘'Z x 0O08°‘SsE £I8‘Qs8e 1814 YHIG
% B NJLVEOLYS [9:1:34 ! 1§39
el S B S N ()
QBLIGVENI | i IIoL 1DI8LSIC
28 04 VIEY NOIZVINdOd ;

T NOLLYINAOd NOLLWMNLYS QRIVHILSE

(e £9.'T) SPURTST Jo wole oul SSPNIOWT OBIYEH ‘AOLd FO wSIE TEAch -1 :i23oM

-9V H1EVL

Ab—4



+yar10alo4d Y WOy PAjOnh 3T e} puR 041 ut EiED _,a;

Emﬁ .a« m Wil

§§;%iii%ggi§§;%§:§§g§§§ém§§:§§8§?§§w§ oii
005Hi26 . BOT'EIS  00EYBYS  H0L'TC - 003'SSS  OOIPEGS  00S'.6S - Q0G'THS 0027585 00L'BIS  000°7I6  oostWIS  o0T'ssy TEefuEr nes'eee 4101
08L'E (T3 A | e A 1 A 4 000'zz  008'1z  e0L'1z 00S'TZ - ootflz 002tz D00'IT 00BMor Lu1teR we'el 00" 2% STIINGLHIA
0089 oce'e 0069 006°9 a8'e 008ty 00849 008' - 008'9 80B*9 008'¢ 968tY 9lp‘e 316'e our'e BINRd 97
00879 092'Z9 . Q0B'TS  00S19  00%GY  00Z'69 | 009'EC - 90685 . DOZ'ES  oDv':S  o0rf95-  008°EE  Z%s'er L9 a0l 5§34 1
oeg'er  000'Ey  00L'9e noster . 0D&'Ly ces'ly 001y 007'9r  0oz'sy  Co09'ck  oor'ce 00%'ey  gbk'se TN A T | §537 ¥ 30 KIKED
00158 00828 o0E*1E  008'08 D68 5L oae'aL  c0actiL 00*9L 09'sL 205' 0L 00y EL 000° 2L asttee e ARt Tk Y1SI1AYTISH
033°258  o0P'ebT  GOCMZME  00Z'MRE  00E'TID 000°BSE 009'HES  000°IRD  002'L28  GOTEED  000'e1L T O0S'RIT . ebbIGLZ §3.%§ Q47183
000 1999 GC1YBEC'T GOIVBSY' 009CE'Y 009'MG2'e G6S'02E'D 006°S00°9  00L'YEE'S 00L°Z8Lfs 0OZ'ERT'S 00Z'R1S'S 036'i82’T 002'26s'y 15L'10'T 009'sTi2
060'cBy  GOS'ESY  O6$'ESr C00L'iSh  008'iZe  00g'ser  Q0T'aBE  40R'TIS 00095 0af'est  o0a'ens  00f'WE eB'/Bl SI'HIT 4nd'es ¥ GUATHL T30 KA
066'55C  G0G'ESC  O0CUISE  00D'ZAL  0BSSED  0OSMHZS . 00A'SIT  0OBYZOT  00PTEZT - ODL'BLT  G600'f92 - (00'IS  £95°TH - - b HOOEATE 12 ¥TUA
003'0T  000°R0T  000°EGT © COB'ZOF 008291  00L'Z0T  g0s'zey  ooy'Zor  0r'zor  edelior  009%M0  QOT'I01  43T%8s  Zelel 00G'MD ~ pTInGENs
005'SIT  00Z'BDS  O09SET BO9'ZBT  OOLLZZ. 0G0VIVE ONG'OSZ  00Z'OT  00T'0RZ  00Z'0ZT © 00SM0TZT  0OL'IOT SOVl LTB'49 0% gy 08NS 30 ODYIIMYG
01' o06*1 - 0og't 002"y 009'1 20841 T nocts 202*1 001t 060" ¢ 095 8ig 9z 001 450Y Y1NE
001 061 o1 001 001 001 00T . o6l W 01 01 061 % 9% 00 ¥IH 3T WINR'YIS
cUZ'OL  0OZ'CET  GOIPSET  QO'IET  00L'tEr  cos'zEr  006°TSI 00B'0fT  00z'bZi  GO'BZI  QUE'9ZI  GOZ'SE1 S09'b0l  65G'SY 098*£2 TIRTIU B
CO9408  ODT'RAD  008'ZI9% GOLOFB  00£'(18  0O'SAL  005%6%.  0OC'veL  00L'8TL  00S'ZO  000'99% . GOC'sLR  0T0'SZM  GLeACl  00'66 53D 30 MIINA'S
00249 005's%  00L'eY  005'89 969'8%  e02'B9  Q0LMY  o0z'L9 005°9F - 0B'Ss  000'59  ooP'e  908MeE el 4098 SIRT N4
CODVTZT  BOSTI9T  OOSUTSZ  ODZYAST  O00MRDZ  00PPOST C 00L'SHT - 0OB'ONT  ODL'SET 00S'0ST  e0F'SZz 00951z S¥ell £SRMOMD 000t SHOTAUIN 35 *2'S
G08'EEs  00L'CID  O00'BIC  OOY'TIC . COO'ROS.  O008'Sey  OOF'9BY 00G'SZ¥  Q0L'S96  00L'eSF  Q0¥'9Ly  00s'0lb  Swe'TIT feRiee 00E'QE OHIRIBILAT 36 "C'8
oOb'RL  00FMRL O0'RL . oOv'eL [T T T i 1A oon.vh S 00Z'#L ATAS AN 1] G VAR /(1 6 J AR i TR A S o [ Ga0‘ee : awﬁum_ RS
oor'el o car'or o 00L'ey  c02'ed  000'47  009'BY  QOETER . 006NL9c O0SMT  00ZM9 00899 DOE'9Y  QuT'sS - T9BES - 009°0s BP0g VS
200'8 009*¢ a0z't . 0om'9 006'9 0019 008°S ccw [5 002'5 005" 4 00L's 004 190' Bigty o't 2101H9 Y5
Cob'I0Z  O0BLOZ  OBMLOZ GOI'SOZ  00Z'ONT  0OL'TOZ - G0Z'GOT - 004'M0T  0OITROZ  -00v'R0Z | 008°Z6T - 000°20C . SRIMEel . EIS'SLI . 409'gM WHTY
66 006 00 . 05 - 408 08 008 008 08 008 003 008 ri:id 89: 003 HHEIN BLKRd
coz'z.  oeetz - oeE'n oo’z 80’z G0'T  0M'T . 00s') 008't  008'1 ooctt a0ty 2905 - ovs - 008 BSOMYIH €404
06°80T  0OBYEOl  G0E'E5  006'CH  GOZ'EE  09R'Es  001'0R  o0rfsr  oosfts  ooetiy  0GL'LF - 000'0%  bE9'ST T 9IFAT 00%'R ¥40314 3LNINd
00*e 8L 003*L gL ¢ot's 008'9 o'y 0s'e - geg's 001ty 00s's 00L's sIgty 162 anstl FHHENI -
9% oby' & 007°5 000°4 ang's ooL'e os's 008 o6z'e 0003 008'L LT w®il mah ¥ portzl FUEIEHIN
002'€17  O0ZSCI1  OOT'END  G0OTIT  00B'ZI3  00L'ZED - 00S'ZIT - 0OE'ZIT  00I'ZID Qoe'EIT  00L*EID 00S'LIT - as@teal . BSE Maﬁ o'l LERRECEN
09007 001001 . GOR'Sh . 0GCMSh. - O0R'SH . 0082 00Z'L6 00996 000'95 - Q0¥CH  o0@'ve . O0T'we  wg'EE 0 weEleR TO09'NL 38A3T 0630
onz'es  G0L'sS  G09'8E - 009'sS QOs'ss T 005'eS5 0ok es  o0b'sC  gostst  ongtes - ooztes - 002'ss ov'es 918tas 00¢' 5 Hik 130 NI WS
269"8s o0y ey 008 9y 00z'zy Q0tfor  00¥'EC . .009'%R 006" 45 002488 009' 18 cottor 009° 82 $01'81 AT RN (A NIEn
G0L°5TT  0R'SIT  GOEUSTI  GOKOIT . G0LRL01  00AUROY.  GOZ'ZOD.  O0%'e o 00b'8e  oos'es  oar'Th 001'68  T¥SiEe. - 0Zi'fs 0065 Y315GHI-OKINYITENT
905°58 - P06°S3 - 005°SB - o0i'sE aot'ce - o0k'og  00¥'58 °°¢.ﬂm 00b'SE  004'CB . Q0B'CE  DOY'SS T 099'vE  BIB'SE 40B'iB 3N
00p°957  DOV'SEC O0Y'9BT.  00¥9B . 00C'GBT  DOS9E2  OOE'9B §§ 06098z, - 00Z'9ST. - 00Z'9BZ  001'9BT . ZZ6'WBT . SEL'viZ  008'iNZ 91801310 ¥
002°28 - - 00B'BLT  G0Z'ST  000°25) ‘ﬁow_mn_ 000° 221 - 0D¥'STY - 008! 'v01 . oDW've - O06'SE  GOTTOL . 0038y eBIfaT  TRITY9 omi'2 ¥NITGH 41
00e°88  0og*E oozt 00788 0oT' 98 00188 - 007°88 . 000°88  -000'BB  00sti8  O0A%MB  00B'L8 . SISMME T tested 00993 YI4EW SAS3L
goe'eal - 003PZel eerlnzn o0o'osl .aom 891 O0°(51  008'991  00Z'CYT - OOB'EYT | DGEFZST . .0DL'QRT T 001%63T  Bi'eET  ZB'SIT - 001'GH ¥IININSa30N]
oqmmmmﬂ BOT'IST  Coi'sZT O00'LZE O0B'eIC 00S%ZZZ 00002 00£Y(NT ﬁon.*ﬂm 003* 132 008°807  00Z'SOT  MEGSA GwetiIl L 0oT'uL ON1lEngY 73
aaw Ty 00T 003'CTY  00G'E0F  COB'BOY  00A%GST  O09MAE  00A°BBE  00A'ZBS  0OF'SIC  009'RML  0OL'Zer  0/8'M62  6TRYALT 00Y'L6 _buko3
o0s'8] ook 0051 -0eR'ZE  C0Than oyt geLiel 00103 008 one'a o oow'e - 0A'L gas'y 829'z one1 Y110938313
00p'061  0B'BT T OOI'6RT. oDl COMMBL  O0W'9BT . ODS'SED 0007981 _O0SYZET - oBoST: T G0RTRID . 008'9s1  wZedT . BEG‘ee 00f'EE CURRRTERE
poStEy - 00KSy.  O0N'Sy  00A'Z - 009'Zy  O0f'Z L 00a'TE. 00%'Ih.. L OOI'Ty . o0z'or  O0z'0y  009teE - oZ'se o oar'in . 009%s QAYOYT3HHD
00ME .005°SE -00BIS U GOCPES L 00L'SS. T 00Z'ER . Q09'Z8T 001'T8 . 00%'IT . 009N Q05’05 - 00005 . 955'SS . I8e'BT oos'ip DTIABEEES
005°810 - O0'BET - 00881 - 008%ATT  00B'EIT  008'GIT - 00L'BET  00c'STL  GOZ'BIY . doziErT - 004811 oos'mtt  12'STr . igefany  oe'id ¥HIEE
009436 . 0OPYES  emZ'yS 000  00B'ED . GOTPES.  0OF'EE . CO0TMES . O0e'Z6 - 00LMES  005'Z%  008'Z0  L04'BE  owi'DS S 00l'(h DIHGEUYE
LR TR - g T SRR T 1 gﬁﬁ.ﬁénogﬁ.gﬁﬂ 00S'S51 - 000%05T - - 00B'FE . 009'SHT - 00508 . o 9RL'EEL  682'%%  one'op BTt
ong'ar . 00L'LT  ooz'gr - o6I'SD BOS'ST 00a'vT Q0f'el  goe'ty . gogfgr oced'zr oog’sy o gom'i; gee'B Z4'S 000"y AT
009%958  GO5'SAS  O0S'REST  00F'OHT  QOS'9EC . 00Z'TEE  COT'SAD - 000°9af - - 00A'SSC  Q09'SES  GOK'SEC  002°CAT . £1G'GAL  105%99T  -00P°Z29C ¢rﬁd
3002 £44I 261 LbR1 9hhl Sebt phet SEAL Z6b1 108 Q587 5363 i8I 7 ST LT ¢ hum huua

(BA¥NO DIISINOT ‘VWIT NVIITOJOMLEN) NOILYINIOd QRIOELOHd m:m@.mdmﬂh

A6—5



CURVES

i
2

PARAMETERS OF LOGISTIC

TABLE AG-4

H
11
1t

ti . b

.:4?FB1460937305117396947694628251?93865752“

31 O OO I e T = D T et O s Dt D o O e O O O LY D N N i D o D e CO L ONImgt 1

B 00 ot Oyt et L e b0 S 0 ] SRy OO o NS = B O I T N D O Ty O 1
31 OO o0 D D00 Oy o=t O O30 = et Tt DO %O N 0 - O OO TN OO S T il

1 AT [ Dt 00 g Do 0 D R B0 o Oy v e S OO - QI - I O O O DR MO O QoSS |

1
il
1
£
H
i
i
H]
i
1
1
ti
)
13
i
iH]
IH
i
H
i1

H

i
Y

it
11 T ST I T o NGO WS 00 O et S0 00 S oy b v vy 300

|
O D~ oo

RS AN S B T TR o B iar PR D T Ly B G | S Al HE S Dl N Wy e o i~

31 . - {

e e !

i : i

i [

¥ ® !

i » ~ * H 1

i T 0 i

b |G e | o8 O B

it L+ o o 0 OO0

W w A =0 oo AR

3} o .3 © fom B 4=l

1 < oyl <<y O 44 O U o

2 < OTA < 7 ME M%A O MM m MM.
Y i . i
HE 1 OOl N“:Nu.i - O WNSC s a3 O5 ML Am R
B O HEREe D defle 1 O Hath O !
prd g O maAfar BESZE0 U ZafsS<Sainm F0  WREDeOCn e |
e U om0 WEEab 2 K O CaOE T 2 GE mmami] t
B 1 R v ) S v T N [ G B o LOLC&E < O D Bt < ()
Ul eI RO AL RO U e, P e L T L 2 Py A g D
) RNACRNAAE[MVCIIDBAH[NTTM TR i (0 L
D:MCEMMM%OEWLNEAAHRRMLRMLMNWIMMMJJMMMAMN%LM_
F R ir e e o L) pos s P — -
m_ruﬁnannuounu:unurufuanLTurururur;ruum PN CRAN TN d 45115 01 I 1014, Yé] unammnanvnv_

:10(010110000012000000000000OOllOlOlOUGZIO_

...............................

3 " . . . L. . ._
it~ — L ——, A ) B |

t
g B0 O !

|

]

1 Bot~Oi-ng !
P OOl Oy |

ﬁ924088_

i Beeeorio !

;ODOOUOH

:0482513384288?14230{988?51103333824303693_.

D e T DO T i I OR R B O QO o I oo TR0 = o D e I~ 23 vy S ey T (O S e mf e UL |
H O WSO RO OO OGO oo AN IO TN I M CO My 1+ (O N OO W |
;5286685878360428568508872275672897080973?_

W o D L B0 et T CD O CD g iEN] 00 980 D I R O DS i O T - N S 00 |

th5818?000830559?93207224603648056331580442,”

:2310320030001&3m1&102&1&101402100L0¢32000_
: R . s

-3

11 ¢
1 . i
h$ ¥ ¥ X * EE % ¥* ¥ ** i
’ h

1

ﬂ

_

:00000000000000000000000000000000000000000
HOOOOOCOOOOODOCOOODOCoLOCoQOLoOooRORoloool
w8883853642003040 551761594532542229698300
[ O I T T T T T T o T T ]
:682585542277676662984356212194191?9798315

.,000012_.

10,217,000

TOTAL (PROV. LIMA)

| =i ooy}
| Mgy i 1
_112099,

b ot e e

g
0
0
0
0

t
I
[
1
|
|
i

Q
Y
8
D
6

!!!!!!

T o

CALLAO

BELLAVISTA

CARMEN DE LA LEGUA
LA PERLA

LA PUNTA
VENTANTLLA

[T 5N

uoon a
oo o

oo S

4 H o -
i 7 o] =
notwm o= - o
3 ot O e o
[ —t omey 2
Ik e 00 O
H-ngo 3 e
o Hed O~ -l g0
| iERaw TEVSR
t T Qrapd g “32 K 43
HOHRSE M ¥ R
e ¥ Wy
W Mtwowm 0O gk
11t A0 paNgg O
Hoong gl O
gl Qg
[H | P ' NaBr
TR TG M G = N
U Hagsedyo MNom@m S
H o Het2 O S@ N+

olloHz20d ok d

OUDH N m

@il g00 o g~
A At QG Oy |

wy e a5 Oy o 43

O e D230 e P27 Ogg S o

SNl WM RO Rg
H ol @O+ —gil o 2y
el 4y ZJO0QU®n
U 1 il = upERlypoo
0o 0o O3 moo
oo o~ Ag oo

~ieU S m

Ol a3 @ O™ mrmen snrmea

< N o

PRI NS RINCR Y 0] fal

W 1T et Sy -

L N gl oMg

O LU0 E O

G TPt e

LRI~ R I R R ets N

O HE- 318D Oy

o5 g i

QLlsEn . .

— e ot N

oo

N S I T AN

<l @

B HE= i 3

DHON o

I HZ

A6-—-6



(2) Exponential Curve Method

'This method can be'applied to calculate future population under

various increase or decrease conditions.

It is expressed by the formula:

Px = Po + A % xa (2}

where: Px: population in x years from the base year
Po: population'in the base year
x: time in years'from'the bage year

A,aiconstants

Using the population data shown in TABLE 4-5 as a base, calculate the
parameters through the exponential curve formula. The results are shown in
TABLE A6-5 while the parameters'are in TABLE A6-6.

As a result of estimates made by this method, the following popula-

tion_projecﬁibné were obtained:

YEAR © POPULATION
1989 6,592,800
1990 6,858,600
1995 . 8,360,200

2000 10,206,400
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TABLE A6-6

PARAMETERS OF EXPONENTTIAL CURVE

DISTRICT 1961 A a
LIMA 262,400 45280 847 0.3471?0
ANCON 4,000 32.,628352 1.670580

- ATE 80,900 2892.1633 1.000018
BARRANCO 43,700 23702.887 0.505818)
BRENA 102,800 TQ65.5489 0.261618

" CARABAYLLO 43,500 602.94855 0,94995975
CHACLACAYOQO 9,600 1007.3812 1.05341¢0
CHORRILLOS 33, 300 4562,.7516 1.0808086
CIENEGUILLA 1,300 27.770930 1.6512848
COMAS © 897,400 2331.8088 1.486774
EL AGUSTINO 77,100 1738.5631 1.350743
INDEPENDENCIA 85,100 1515.7768 1.226871
JESUS MARIA 86, 600 12.365775 1.440336
‘LA MOLINA 2,100 1.8739111 3.187423
LA VICTORIA 201,800 43171.204 0.218680
LINCE 1/ _ 84,800 £,98584140
LURIGANCHO-CHOSICA 33,500 1965.3712  0.861657
LURIN 6,400 804.31318 0.893837

" MAGDALENA DEL MAR h7,400 4939.4980 0.5210562)
PUEBLO LIBRE 70,600 1134.5689 0.9184868
MIRAFLORES 91,100 2634 .5940 0.636961

- PACHACAMAC 1/ 12,100 1.0473357
PUCUSANA 1,800 47.6156585H2 1.324704
PUENTE PIEDRA - 8,600 £98.08951 - 1.5053686
PUNTA HERMOSA 300 316.20273 0.294043
PUNTA NEGRA 400 6198.7237 1.177706)
RIMAC - 148, 600 5574 ,3873 0.701009
SAN BARTOLO 1,000 2.0123562 2.314809
SAN BORJA 53,600 - BO8905.79 1.6568266)
SAN ISIDRO 39,000 10123.339 0.401515
$.J. DE LURIGANCHO 23,300 345.03173 2.1897844
S.J. DE MIRAWLORES 84,000 -1501.0489 1.434768
SAN LUIS - ‘ - - 8,800 3Q00.27528 1.670097
SAN MARTIN DE PORRES 99,800 4723.85286 1.4135648
SAN MIGUEL 23,800 2965.68464 1.101978
SANTA MARIA DEL MAR 1/ 100 1 0.600000
SANTA ROSA 100 - 1.0267008 2.005897
SANTIAGO DE SURCO 46, 600 65.0504568  2.451041
SURQUILLG - 23,500 0.3071037 4.140132
ViLLA EL ALVADOR 2/ 142 567 9508.8619 1.170502
V.M. DEL TRIUNFQ 2/ 187,878 11487.242 1.121766

" CALLAO 124,600 7660.3688 0.983684
BELLAVISTA 44,300 1242 .2177 - 1.000049
CARMEN DE LA LEGUA 18,300 241.,22373 1.494105
‘LA PERLA 22,000 659.30518 1.2312449
LA PUNTA 6,100 36661. 865 1.586841)
VENTANILLA 17,200 0.0006362 H.101677
Note: Formula used for projection is as follows:

Pi = P1961 + A * ( x ~ a)

(1/ Pi = P1981 * A "~ x)

where  ;
Pi ;. population in the year i.
P19681; population in 1961 (2/ 1881).
X ; number of years after the basic year.

"X = {calender year) - 1961
constants

A,a ;
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(3) Geometrical Method

This method caleulates the future population assuming that the rate

of increase or decrease as obtained from past data remains constant.

It is expressed by the formula:

Px = Po % (1L 4+ )X (3)

where: Px: the population x years from the base year
Po: the population in the base year

r: average annual rate of increase

The rate is calculated from the populétion data fdf_lé?Z and 1981
shown in TABLE 4.5, ' '

Formula (3) i1s used to calculate the future population using the

‘calculated increase in rate. TABLE A6-7 shows the calculated values.

As a result of estimates made by this method, the foliowing poﬁulé-

tion projections were obtained:

YEAR POPULATION
1989 6,858,600
1990 7,200,400
1995 9,371,100
2000 12,655,700
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TABLE A?ml © RESULTS OF SEWAGE ?LG’MEP«SURE??E?H iSURCE!. QU.YFF;LL)
. . : g : : unit @ ru.alsec,

HERGURING fay 30~ June-i , 1999 . Dctober 19-20, 1939
'“ﬁ'_:_ e e 8 b b ke et ......_....‘..-' _____ e e e A e o
hhoeoam  SURCO CIRCUM, BJSUR TOTAL B RATE SUACO CIRCU%. B.SUR TOTAL 0 RATE
10 5 00 3,148 1,358 0,284 6i38% 1,189 8,395 1,562 0.28%  L.24E 1,258
10+ 15 4,790 1,358 0,280 4,428 1197 EAITOLGTB C0.28F 0 6IBL 1,248
s 30 CRT2E LASE 076 A SH. LE02 - AME LA BaEB6 - AAM L7
11 45 4929 1345 0,295 0 ASAY LT §.432 14620 0285 b.1B0 1,243
1oy 60 £,855 11,382 0;305 - 6,542 L2UB - 4H3 1457 0.78Y  &IEF L4
P50 482713 03 B4 1,208 4422 14800 0,296 6159 1.3
PR 5,754 126%: 028 8317 4478 §,477 1,380+ 0,288 145 1,23
§ 185 AL 1,265 0280 Bc450 120 3% LITT 0 6002 119
12:00 0 ABY LB GTI 64T 120 ATHOLIE0 0.283 599 L7
12 157 763 LR 66 6331 LT £:358 1365 0,278 4001 (209
12 030 ABRT L2 0T 4,387 1,189 0.331 1,360 0,282 5973 L.203
2:85 0 ABEY L2760.TT . AGEST 1133 43600 1,363 00,280 .93 1201
1300 4809 LIS 0NZBD 6 4D 1,180 §,203 1,331 0,278 5,9i2 1191 .
13 1E 0 ABIE 12510275 6344 L1810 A9 321 0,280 5.549  L.198
13 I 4763 L2460 02T L 62BL LL1HW 4300 1,303 0,282 5925 1193
3045 0 4,781 L27E L3R 8327 14T 5305 1,789 0,277 5869 L.182
fead”  gsel L21F 2B 6,149 1143 6,322 1774 0,275 SEM LSS
14y 15 4,625 5219 00268 0 AL0B 137 A3 L9902 ST LB3
TR T4.763 1732 0260 A 745 1,142 §.258 1,330 0,263 5850 1,178
14145 &,6B0 1,277 0,756 . S.I83  LHET 0 LZBT LL278 0,262 5B63 1LULE
157000 MTTL227 02530 A67 LB L312 17SA 0262 533 LT
LI 4,598 1,286 0.243 0 8473 145D 6,376 1,256 0,267 STVE 1164
154 30 AGABY 1 AR BITT LIS 4,276 1.734 0,280 770 1,147
5145 5,689 L2T1 0250 6,217 1,156 . 6707 1,207 0280 . 5729 i1
1600 $708 - LL3F 0,250 B233 LM §,730 1,189 0,730 G473 1143
16 115 ETY L2040 8 6041 1134 .74 LUVTC 0.E1 - WATT 1143
16 ¢ %0 £,397 4,214 0,242 5053 117 8,207 LA6S LAY SR 1%
16: 45 4597 L9 033 00 1 LT LT 0297 B3 1,138
17+ 00 .507. L2097 0228 5034 4,173 £437 L2 0,299 0 S.GR0 1120
172150 . A4S CATA 00228 . &,01% 0 BEF0 L.485 1187 8,240 0 BAH L3O
171 30 855 LATR R8T 016 LN §457. 1989 £,233 RS¥ L%
A7 4 5,579 1,02 0,207 5988 1.1 . 4076 11890 0.233 0 5.4968 1307
18 1 00 §53OL0T 0,209 5983 1166 L0466 1UB7 0,218 SETL LI
BRI 5,487 1.75% 0,305 . 5.951  1.109 JTh LABD 0,710 S.5EE LT
N E R '§,432- 1,757 0,200 5,891 1097 4703 LUH9 0.7 ESI L1
181 43 40813 017800195 5078 LOTE T &193 L1322 SUM3 109
19 500 4,357 1474 0086 709 1,083 6078 1149 D210 S434 104
19315 A350 1129 76 S0hA 1,056 L0976 11870210 5.3 LA9A
CA9 30 A37F 1139 00078 - N.eBe 1,088 £,030 L4370 0,199 5386 1.0BE
19085 AITOLIIEIR193 5683 10058 012 1,097 0186 5,290 1.063
200007 4038k 1187 0BT 5699 1.04t 3938 10108 0.476 5,738 LL0%S
01 1F 0 A2307 11890 0,162 5541 1,081 3877 LOSTO007F SIS0 L037
20030 AT LT 06 5576 1,038 - 716 LA0Y 05T 4987 Lo
201 457 6,253 1,134 8.155  5.546  1.937 1609 1004 0153 4867 0.580
CREE00 R 1130 6450 553 103D 3.687 1,087 (0,157 4,928 0.9%7
2345 4,285 41390142 5,566 1036 1645 1,089 iiA4 ALBTE - 0,982
P30 4,285 1,147 00180 50567 1036 TLEG0 1097 0.147 0 A8M 0973
P 1137 0

3. 4,139 LR Y 1662 1,077 00146 48R3 9,583
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TABLE A7-1 {Cont'd)

5.899 0,56}

22y 0 L8 1037 BIIT O GAsh 1,017 3689 1072 138
FERTIRT: AHEOLUZ LI 535 699 1,600 1062 0,136 L6807 0.968
22 ¢ 3 4,103 1i44 0428 5.5 0,995 349 1056 0:122 .70 0.9
2245 LO03 LOBY 0025 S.EE 09T TEI2 LA 004 A6 6935
W 1,967 1087 0020 5.7 0,93 3G L7 013 AET0 898
213 5,97 0,923 ftle  R9IF 0.9 L5 1017 0135 4813 4929
eI 1,95 6,940 0,107 4976 2,926 3433 095 0124 4522 0.9H
731 4S 1A% LO3A 0,108 4992 0.929 346 093 015 4470 0.990
0103 LB L0307 4,991 0929 3,295 008 0.10¢ 4279 0,882
g s LATL L0273 A8 0.8% 5,199 0.919 0,103 4220 0856
¢ 5707 LOS0 0109 4.BES 8,962 3696 0.921 9,093 4010 0.823
0 LAEC 0,885 0,107 4,837 0.B4 2,990 Q.94 0.093 4003  0.80%
: 5320 0688 0405 4292 879 2,894 0,950 0,085  3.95  0.791
; 5,09 0,906 0,100 A103 0.764 2877 ¢.938 0,085 385 4775
s 3,065 0900 0098 405D 0.7 2,671 0.955 0,086 3.7 0.4
: LAfL 091 0095 AGE 0748 2,638 0.978 0.030 - 3.496  0.744
2500 LW G911 0091 4022 0,749 2566 0,985 0.080 .63t 0.73
2tS 289 0,908 0,088 3890 0.7 2508 0,987 0.079  3.586  6.722
713 2,527 0.997 0057 3.8 07U 2500 5000 0,076 39 8.7
2 LIV M 0LO0BE 3792 D766 2486 0,997 9078 3,361 0717
100 2,769 0911 D088 RS 0,701 2445 0,955 0.077 3478 0,700
3115 2,835 0.916 0,082 .83 0.713 2534 0.39% 9,078  3.30b .70
3 i3 2,860 0,920 0.083  3.B4E  0.716 2,438 0.B41 0.078 3,357 G.4%b
3143 2,577 G.914 0,085 3.830 . 0.71% 2391 0.B46 0,087 3326 B.660
100 2,795 0.916 G088 3795 0706 2367 6,806 B.0BS 3258 0,684
T 2827 0.839 0,090 3786 6.699 2391 0.B41 0.082 3314 0,867
40w 2,650 0.B39 0,088 LTI 0.703 2313 0.848 0079 1280 9682
445 2,860 0,884 0,089  3.830 0713 2,383 0.843 0.076  3.302 0,665
5 s 0 2,976 0.837 .09 3.9 0.7% 2,367 0.875 0079 3321 0.489
§: 15 2.877 0.887 0,088 3857 G747 2815 G877 0.078 3370 6,678
5 %0 2860 Q.687 0081 3.83  G.7I5 2462 0.872 0.077 LAl 6.e87
5 ¢ 25 2,67 0,923 0,694 2901 0,778 2478 0.904 0,083 3,863 0.698
&3 00 7.919 6923 0017 3930 TR 2,52 0911 0.087  3.31% 8708
RRE 2,994 0.94f 0,098 4.079  0.750 2.5 0,990 0.085  3.586  0.722
b1 30 3470 0941 0,094 4,058 0.755 2502 1605 0,083 3550 6733
PN Li6d 1,005 6.095 0264 6,794 2728 L.097 0.087  3.912  0.748
70w LT 4097 0,099 0498 0837 7,868 1432 0086 4,063 08B
TS BAS0 1097 0,007 4649 0,843 3,09 G190 0.109 4390 0,886
1:3 LI 1LZ5h G470 50720 0.9 LIM LSS L2 &L6B2 0,943
7145 L4 LI 0,133 5421 1O 3662 1316 0063 541 103
g1 0 §.85 127t 0,158 5718 1,064 BT LIS OGBS S 10
§: 12 6,413 1MS 0076 5935 LIS 4120 LA 023 5760 L.160
8: 3 1,528 1353 0,092 6,068 1,130 5,249 L.A74 0240 5.9 LIN
£ 1 45 5,579 1,387 0.222 6,187 1182 4,749 562 0275 A.085 1,226
§ 100 5,637 1,456 0.268 6,537 1,207 756 158 0,280 6.HIB 1,732
9118 $,50 1387 0.287  &.55T L2 4,276 1,583 0.288 A 147 1.23
130 4652 1389 6,293 630 1,178 §.331 5.408 0.289 &.377 1.5
WY .75 1,392 0.290 426 .19 §.422 1687 0,590 6326 1274
16 5 00 5745 1,358 0,280 4,386 1,169 4,395 1,562 0.289  6.206 1,758
MAXIRUM Gmax 4,929 1450 0.305  6.569 1,223 §477 1,682 0.7% 6328 L7
AVERRGE Oave 4058 1434 0.178 537 U 3435 LAST Rl 4963 1
RINWUW Gain  2.769 0,839 0,082  3.756  0.699 2,33 0.080 0.076 3,240 0,652

tpeation of Weasuring Peint, and Heasuring Date and Tize
t. Swrep ¢ Colector Berco, Diameter 1.58% meters :
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TABLE A7-1 (Cont'd)

Av, Jf Mexien 279, Susequiilo
tat; from 1000, Hay 31 1o 1QsCQ, Jume §, 19R9
Znd 1 froz BudS, Joiober 19 to 8:30, Gelober 20, 1989
2, Dircun. ¢ felector Qirrunvalacion, Diameter 1.3} meters
v, duiio Calerg 180, Surquille
Ist ¢ from 10330, May 3 to 103390, June 1, 1989
Zad 1 from Bi44, Cclober 1Y to §:30, Octoher 20, 1989
3, B. Gur @ Celector Salegeics del Sur, Diameler 0.73 meters
ay, Daniel Poriscarrero 284, Suwwquillo
Ist ¢ froa 1030, Hay 3 te 00230, June 1, 1989
2nd ¢ from G:4%; Oclober 19 te 8130, Uctober 22, 1989
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TABLE 2\?"2 RESULTS 0F SENAGE FLOW HENSUREMENT .
unif & cwom/sec,

e 8 AR L e i AR S v 2m B B kA Y S 3 AR 0 e R i 1 R o ks o Ll 20 T S g Rt 4 2 s o R e e e e

KEASUR NG latake Point No.t intake Point Ne.?2 © Iatake Foint No.3
TIRE Tircunvelacion Villa Naria - : - Burco
bile~01 10/24-25 870607 10/24-25 610607 10/24-25

hh ¢ a FLi  AATE  FLOW RATE FLOW  RATE  FLOW - RATE . FLBY  RAfE  FLOW RATE
U 0.4885 L33 0.5373 L 0.1367 1,13 0.0684 1,40 3.1817 T 3. 1074120
SR 0.3068 1,30 0.5873 129 013719 Lis 00070 LT 32663 LB 3,098 L3O
iy 30 04194 L1 0.5870 .28 0.1356 142 00720 1.49 33488 1.2 3.0?1? 120

i1
{1
1.3
10 1 4% 04755 L 0.5373 L% 01312 1,08 0.0670 1,37 33063 L0 31024 1,20
il 08476 .93 0.3156 1.20 0.432% 1,09 0.0725 1.49 3.0973 117 3.101& 1,50
il 118 0.5690 1,56 0.5270 1.24 0.1842 0,94 0,059 1.7 3,0973 1,12 2.9848 1,15
11 0.2843 0.47  0,5116 1.20 0.0983 0,81 0,0817 1,26 32027 115 2,9381 114
1oy s 0.3438% 0.96° 06,5531 1.30 01152 0,95 0.0591 1.2 3.3027 1,45 30439 1.8
12 1 0 0. 4787 118 ©.9270 1.08 G183 0,96 £.0554 1.13 3073 LiE 1S L
2115 0,4381 1,26 . 5116 1,20 01183 0,97 0.0630 1.29 5.2443 1,17 3.0919 L2
121 3 0.484% £.33 - 0,553 1.3C 0.1081-0,87  0.0542 1.1! 2.1765 115 3.0439 118
12145 0.876h 1,31 0,537 1,32 2.1091 0.5¢  0.0404 1.74 3,2702 1,18 3.038% K17
131 00 0.4523 1,26 0.5270 5,2 G.1215 1,00 0.0534 $.13 34460 1,19 29888 L.15
i3 2 18 04380 120 0,553 1,30 - £.0983 .81 0.091B LG4 3.2753 L.18  2.9902 L.1b
1330 0.9965 1,33 0,553 1,30 0.1031 0.35 - 0.0440 0.94 30660 1,14 3.0385 1.7
R 05167 1,42 D.5270 1,28 0.1077 0,84 0,0405 0.83 32883417 30704 149
14 : 90 04381 1,70 0.5490 1,34 0.1075 0,88  0.0427 0,87 30660 1,18 3.0813 119
141 1% D.4E03 14T 65650 1.3 0.0933 0,81 0,0415 9,85 31555 1,14 - 3.0063 1.16
141 30 0,3745 103 0.5637 1,32 0,1002 0,82 9.0405 9,83 U39 11T 30063 L1k
141 45 0,3804 0,93 0.5371 1.2 0,1012 9,83 0.0482 0.99 3.0449 1,13 0071 117
15 1 &b 6,.4381 1,20 0,5321 (.25 0.1031 GBS - 0,0344 0.70 3.2027 1,15 2.9B846 .15
15 : 15 4,5067 1.4 D533 L2 0.1041 0.8 0.0374 0.77 31555 1,14 3.0083 L6
513 P.§756 1.3 G516 130 0.9983 0.8 9,033% §.68 3031 13 LON9 LN
153 45 0.4766 131 0.4815 1,13 0.1012 0,87 6.0354 0.72 2.9794 1.67  3.0337 1.7
14 ;3 o $.4572 1,25 0.481% t. 43 0.1002 0,82 0.0344- 0,78 30339 1,00 2,9577 L.14
1h 1 15 0.6380 L.20 0.5270 1.2 10,1091 0,90 0.0316 0. 44 30705 1,11 2.946% 1.18
61 I 6.4766 1,31 9,5270 1,28 b1142 0,95 0,034 0,74 7.8817 1,064 29977 1.4
16 1 &5 0.4915 135 0.506% 119 G110 0,91 G.034% 0.74 29720 190 2.9523 L.14
17 ¢ 00 0.4787 1,16 0.5118 .20 0, 1071 6,90 -0,035% 0,72 2,936 1,06 2.9577 114
£ 15 0,397 1,07 - 0.5270 .74 D401 0,87 0.027 §.55 36796 1,10 25980 12
17 2 3 0.4381 1,20 0.5270 1,74 0. 105) 2,84 B.0316 0.64 LU 112 27446 1,06
171 45 0.8468 1,28 0,5116 1,20 0,003 9,85 0,0471 0,94 30760 1,11 27398 1.06
18 : 00 0,438 1,20 5,516 1,20 £.108§ D.B9  9.0404 1,24 3.6385 1,10 2,7339 1.04
18y 15 0.4287 1,18 9.4523 1,06 0,132 0,93 0.0591 L2 31,0332 1.0 27115 1.05
JERPT 08012 1,10 0.4572 .07 0. 1041 0,86 0,052 11 7.9955 1,08 2.6949 1.04
£ ¢ 45 D3804 0093 0,474 102 0.1421 6,92 0.0596 1.04 30063 1,98 7,739 LOb
19+ 90 0.3767 101 D.4BIS 113 D.1208 0,99 G.0562 1.1} 27721 1,00 2.8899 .10
19115 0.3749 1,03 06,4334 1,07 0.1081 0.8 0.0579 1,19 27721 1,00 E.82)5 109
495 3 ¢.37689 1.4 0.8321 1,03 G013 0,92 0.0546 1,14 2.8434 102 2.73% 1.04
19 1 45 0.3833 1,05 0.4334 1,07 0.1421 0,92, 0.0542 L4 7.8634 .02 Z.6894 (.04
2005 00 0.3927 4,57 04334 1.2 0,1132:0.93  0.0417 .26 7.0380 1,02 2.7004 1.04
215 0.361% 0,99 6,438 §,03 0,1063 0,98 G.0857 135 7.8980 1,00 2.6873 .03
26 30 0.2404 ©,93 90,4573 1,08 5.1204 0,99 00630 1,29 2.8920 104  2.4841 0.9
201 45 $.3001 0,87 0.4334 1,02 01735 1,02 0.0697 1.43 28106 1,01 2.3008-0.%7
21 : 00 0,269 0,74 0,5468 1,10 01228 4,00 D.0879 1,37 2,7996 L0159 0.97
24 1 18 G.2270 6,67 0.419% (,98 01183 6,37 6.0670 437

2.0728 4,00 2,495 0.9
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TABLE A7-2 (Cont'd)

2t 30 ©0.2103 0,57 004057 .95 0,409 0,90 0.0697 143 LT L0 2,034 0.98
2 43 0.2622 .72 03877 0.91 0 1E52°0.83  0.0870 1,37 27115 0,98 2.5119 0.97
22100 0.2808 0.77 0,414 0,98 01121 0,92 0.0817 1,24 2.7060 0,98 I.4841 0.9

o
&

13 0,2622 0,72 0.3922 0,92 0. 1128 0,92 0,036 1.14 2.7608 1,00 2.5175 0.97
22130 0.2808 0,77  0.3922 0,97 . %1132 093 00579 119 2,780 L00 2.3283 0,90
243 0. 2006 0.55 90,3743 0,88 0,114 0,92 0.0518 1.06 27066 0,98 .2120 0.85
23 00 0.i501 0,41  D,3789 .89 01100 0,91 0.044% .92 2,710 0,98 3287 .86

43 7 06,1929 0,42 0.3373 0.84 0,118 0,91 . 0.0374 077 2,720 Lot 2.29532 0.89

RS

PAREIR] 0.178% 0,49 0.3615 0.83 0.1121 0,92 0.034% 0.7 C2.7115 0,98 2,273 0.88

23 5 43 0. 2006 0.55  0.3197 0.75 0.1091 0,90 0.0325 0.84 2,6063 0.94  2.4083 0.93
§ 1 00 0.3 076 0,319 0.75 0,101 0,91 G.0307 0,63 25063 0,96 2,4230 (.94
913 0.2950 070 0,2733 0.54 06,1091 0,90 0.0344 0,70 2,5952 0,93 2,289 0.8
¢ 30 0.2443 0,67  0.2923 0.48 0.1081 0,89  0.0525 0,44 2.5397 0,91 21512 0,83
U &1 0.2478 0,68 £.2923 0.48 01111 0,91 0.0307 0,63 2.4563 0.8 2.1347 0.8%
100 C0.2550 0,70 0,340% 0.80 G132 0,93 0.028% .59 2.4063 .87 2.1954 0.BS
15 0, 1943 0,53 0.3488 0.82 0.114% 0,94 0,025 0.92 J2.3285.0,8 2,217 0.86
{130 L2006 0,55 0,344 0,81 0.0963 0.91  0.¢280 0.57 2.32685 0,84 2.1789 .04
143 0.1881 0.51  0.2522 .41 0.1002 0.82 ©0.0230 D.47 2,3452 9.84  2,2120 0,83
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TABLE A7-2 (Cont'd)

“ocatioa af Keasurisg Point, and Hpasering Date and Tiam
Lo Diversion Pt, Mol Colector Circunvalacion, Diaseter 1.3 meters
Farque Fundaderes, v, 3, de Aliaga, Santisge de Sureo
Ist @ frez 10045, Jupe & to 10:30, June 7, 989
Ind v from 9345, Uotober 28 Yo §:30, October 75, 1989
2, diversion P, ¥o.Z ! Gund fuise Vills Haria del Tviyn fo
st @ fv. Pachacuter 828, Diasatar 1.7 reters
fres L1015, June & to 113900, June 7, [9B9
fad ¢ Ave Pachacutec/Jese Carlos Mariatequi, Dia. 0,437 meters
fren 9130, Dotober 24 to 9115, Qctober 25, 199%
Iv Mversion Pt Me.d s Colector Surce, Diaseter 1.2 neters
fv, Nueva Tomas Marsano/Jorge Chavez COA 18 :
fst + from 11008, June & to $0:9%, June 7, 1989
iBatz at 9130, 9:47 and #0118 are interpolated.)
ng ¢ frow 9315, Dctober 24 to $:00, Octeber 95, 1989
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TABLE A7-3 RESWL.TS OF FLOW MEASUREMENT

CUADRD RESUXEN AXORD DE COLECYORES

EXI5CR 1h CHIRA

FEBRERD/MARTG 1908 . : .
' : CHECTOAESS CIRCUNYALATION-BALNEARICS DEL SHR-SURCY

L7 conoatecton BALNEARTOS DEL SUR grnce
B @ opron, 9oaax. Bosing Popros. Prse. Dadn, o P pioss Boeax.  #rin
3/e, gife, 27’5, g3/s, pr3/s. - el/s. iz, alfs, edis,
The 25 0097 LATT TR 00tAr e £.0%] X0 L3 IIT
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Sqt 7| 1AL 1aBl 073 0I5 QP27 GOTH| LA 48 2.3
CSww 18] L0209 L9 0p3A| 0.150 0082 005 L3EE AGH 2.3
Mo 29| 103 L7 OEMD ST M A4I%) LB L 200
Tae V] 004 1502 08941 0209 OIA GO} 3597 4388 2.8
wed T| LFIE f.48¢ 0,884} 023 0,351 0085 3B LW2 L8
i o ¢ —— A A EA Y AEE A en s fm bk ik e it Al e i e G 8 e L e o e v it e e A
BRSTT TRONEDIC :
CIOMHVALATIEH 1,100 ad7s,
PALNEARIOS DEL 51 - 8,102 m3’s.
SURED 3.4%0 /s,
ZpcTe CPANEREQ ERISRR LA CHIRD 8,772 nifs,
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o v o e o 3 e R R I T B0 7 o i b ol o Bk o TP o k= o T e O g AL SR L R e
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FIGURE A7~1

VARYATION OF SEWAGE INFLOW AT SAN JUAN STABILIZATION POND
JUNE, 1989
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APPENDIX 8  STUDY ON PER CAPITA SEWAGE QUANTITY

_ The average per cépita sewage-discharge is estimated based on the
araa classification by use, and the projected population for the targaet

- year. The following data were considered for this calculation:

(1)._Per-capita sewage discharge based on design standard.

{(2) Per capita'éewage'discharge based on supplied volume of
drinking watex. ' | | _ |

(3) Per capita sewage discharge based on flow measurement results.

{1}  Per capita seﬁage discharge based on Design Standard
JThe sewage -dischargs is' set st 90% of the”&verage consumption of

supplied drinking water admlnistered by SEDAPAL according to the design
standard of SEDA?AL whloh is shown Ln TABLE A8-1.

.:TABLE A8¥1 :Per Capita éewage Discharge_ﬁased on Design Standard

-CATEGORY OF SUPPLIED PERCENTAGE BASIC SEWAGE

WATER CONSUM-  WATER VOLUME/ - OF WATER DISCHARGE/
PTION TYPE  CAPITA/DAY ~ DISCHARGE ~  CAPITA/DAY
- (iped) : : " {lped)’
Djs.H. 30 90 z 270
D/{s.L. - . .- 250 80 T 225 -

I.D., 150 90 ¢ 135

Note: The volume of supplied water.and the rate of sewage
diécbarge_is based on the Design Standard of SEDAPAL.
(2). Per'capité sewége'discharge based on Voiuma_of Supplied Water

Per capita sewage discharge can be determined from the actual volume

"6£ supp;ied drinking water. According to statistics of the Project Depart-

ment ‘of SEDA?AL, the actual volume of supplied water during the period from
_J&h@g?y'tﬁﬁDecembér of 1988 is as shown in TABLE A8-2.
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TABLE A8-2 Volume of Actusl Supplied Water

(m3/year) - (m3/year)

645,440,000 346,777,000 " 53.73%

Source: Project Dept, SEDAPAL, 1988.

Given the amount of supplied water, the percentage of sold drinking
water, and the percentage of discharge to the sewer system (90Z of consumed

drinking water), the per capita sewage discharge is deternmined as shown in

- TABLE A8-3.

TABLE A8-3 Per Capita Sewage Discharge Based on Supplied Volume

CATEGORY SUPPLIED  SOLD PERCENTAGE  SEWAGE

OF WATER WATER/ PERCENTAGE OF SEWAGE  DISCHARGE/

CONSUMPTION  CAPITA/DAY DISCHARGE = CAPITA/DAY
{ipcd) . . {ipcd)

D/S.H. 300 53.73 2 90 145

D/S.L. 250 53.73 90 ' 120

1.D. © 150 53.73 : 90 72

(3) Per Capita Sewage Discharge Based on Flow Measurement Results

Per capita sewage discharge based on flow measurement results will be
calculated taking into account the following points in determining the

actual discharge volume of domestic sewage.

a) Analysis of measured flow

b) Manasgement of water of unknown origin

a) Analysis of measured flow

To calculate per capita sewage discharge from the snalysis of measured

flow, all factors in the production of sewage in the ﬁroject ares are con-
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gidered. Measurement results are shown in TABLE A8-4.

TABLE A8-4 Flow Measurement

DATE OF ° . MFASURED FLOW REMARKS
MEASUREMENT {n3/sec.)
May 31 - Jun. 1, 1989 5.370 JICA
Oct.19 - Oct.20, 1989 4,963 JICA
Feb.25 - Mar. 2, 1988 4,773 SEDAPAL
average around 5.0

(refer to APPENDIX 7)

The sewage quantity estimated from water supply amount is shown in
TABLE A8-5.

TABLE A8-5 Volume of Sewage Discharge into Colector Surco

PRODUCTION I ADMIN. I ADMIN. 2 SOLD ‘Z DIS- DRATINAGE

" VOLUME SQUTHERN SURCO - CHARGED
DISTRICT DRAINAGE
m3/sec ZONE m3/sec
Y, 2) 3 ®) - 5  6)
20.467 53.13 55.68 53.73 20 2.928

1) Annual Volume of Water Produced :
645,440,000 m3/year = 20.467 m3/sec

2} Percentage supplied to Southern District
Southern Dist. 9.17 m3/sec.

= : = 53.13 %
Total Admin. 17.26 m3/sec.
-~ 3) Percentage supplied to Surco drainage area
Surco Drainage Area 5.106 m3/sec.
= — = 55.68 %
Vol. supplied to Surco Area 9.17 m3/sec.
4) Percentage sold (see TABLE A8-2) _
5) Discharge: (referred to the Regulation and Design Standard

of SEDAPAL)

The sewage in Colector Surco includes domestic sewage and industrial

wastewater and that . from unknown origin.
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% Volume of domestic sewapge: 2.928 - 0,323 m3/sec = 2.805 m3f3ec.
% Industrial wastewater: 0.323 m3/sec (sce APPENDIX 3)
%* Unknown water volume: 5.0 m3/sec - 2.928 m3fsec = 2,072 m3/sec

From the aforementioned results, 2.072 m3/sec or 412 of the total

volume of sewage in Colector Surco is of unknown origin.
b) Management of Water of Unknown Origin

Investigation on the source of unknown water is possible up to a
certain extent by analyzing the water quality, but becauée of - lack of
information and the peculiarity of land in large areas, it is very diffi-
cult to determine exactly the source of the wastewater. However, from the
little information available, the following conclusions related to unknown

water can be drawn:

1) Inaccuracy of the amount supplied because of defective water meter,
2y Direct flow into sewers from breaks in drinking water supply pipes.
3) Exact data on domestic consumption of well water are not available.

4y Intrusion of water from irrigation canal at many points.

For the above reasons and because of the fact that the percentage of
water sold increased from 42.7 I in 1986 to 53.73 I in 1988, it is deemed
appropriate to consider that a large part of the unknown water originates

from domestic sewage.

In the future, water intrusion From irrigation canals would be elimi-
nated and is therefore excluded from the subject of treatment. The volume
categorized "Others" is considered as "yolume produced by industrial activ-
ities of unknown sources”, and given the same treatment as that for indus-

trial wastewater.

Per capita domestic sewége discharge can be obtained by multiplying
per capita domestic water supply by the perceﬁtages in sold water and dis-
charged sewage. Therefore, it is necessary to use an adjusted value of the
percentapge of water sold based on the latest figure of 53;732. Accordihg to
Information from the Planning and Budget Administration 1988, of SEDAPAL, .
the percentage of sold water for the month of April, 1986 was 42;71, in-
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creasing to 53.73% in 1988, This means an improvement of 25% in a apan of
two years, which iz expected to further increase to 30 in the future.
Accordingly, the percentage in sold of 53.73% is.readjusted in the follow-
ing manner:

Read justed Percentage of Water Sold = 53.73% x .30 = 69.8 = 701

TABLE A8-6 shows the per capita sewage discharge obtained by applying

the readjusted percentage in water sold.

TABLE A8-6 Per Capita Sewage Discharge Based on
: Sewage Flow Measurement

CATEGORY OF BASIC UNIT OF REVISED PER CAPITA
WATER . VOLUME ADMIN, Z OF WATER .. SEWAGE DISCG.
CONSUMPTION  1/capita/day SOLD ljcapita/day
D/S.H. 300 70 210

D/S.H. 250 70 175

I.D. . 150 70 105

To determine the basic unit of volume of sewage, three points, name-
1y, (1) Design Standard, (2) Volume of Supplied Water, and (3) Measurement

of Sewage Flow are considered.

From the foregoing analysis, it can be concliuded thét the value ob-
tained by measuring'the sewage flow proved to be closest to the actual
value, and is therefore adopted with specific adjustments as shown in TABLE
AB8-7,

TABLE A8-7 Per Capita Domestic Sewage Unit

L/capita/day
WATER DESIGN VOLUME SEWAGE BASIC UNIT
CONSUM. STANDARD  ADMIN. MEASUREMENT DETERMINED
D/5.H. 270 145 210 210
D/s.L. 225 120 175 180%
I.D. 135 72 105 110%

% With application of specific readjustments

(4) Planned Sewage Quantity

“S8ince the planned sewage quantity is a basic value in determining the

cost and volume, it will be calculated by considering the SEDAPAL Project
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Regulationg and Standards, and the "Guidelines for Dasign of Sewerage
Facilities" edited by the Japan Sewage Works Assoclation.

1) Daily Maximum Quantity

Because the project area is large, the daily maximum Quantity is

taken as 120% of the average daily qﬁantiﬁy.

D/S.H. = 210 x 1.2 = 252 = 250 1/capita/day
D/S.L. = 180 x 1.2 = 216 = 210 :1/capita/day
I.D. =110 x 1.2 = 132 = 132 1l/capita/day

~2) Daily Average Quantity
DfS.H. = 210 1l/capita/day

D/S.L. = 180 1l/capita/day
I.D. 110 l/capita/day

It

3) Hourly Maximum Quantity

Considering the future increase in water supply, the aversge value

given in the above reference was used, thus:
(2.6 + 1.2 x 1.8) x 1/2 = 2.38 = 2.4 times

Therefore, 2;4 times of the daily average quantity is adopted as

hourly maximum quantity.
DfS.H. = 210 x 2.4 = 504 = 500 1/capita/day

DfS.L. = 180 x 2.4 = 432 =430 l/capita/day
I.D. = 110 x 2.4 = 264 = 260 l/capita/day
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The following TABLE A8-8 is a summary of the above calculations;

.TABLE A8-8 Programmed Per Capita Sewage Discharpe

TTEM D/S.H, D/S.L. 1.D.
- 1/capita/day 1l/capitaf/day 1l/capita/day

Daily Maximum.
of sewage 250 210 130

Daily Average
of sewage 210 180 110

Hourly Maximum
of sewage " 500 C 430 260

"SEDAPAL: . Project Regulations and Standards" and the "Guidelines for

Design of Sewerage Facilities® give the following values:

1) (2) (3)

_ REFERENCE DAILY DATLY HOURLY
: MAXIMUM AVERAGE MAXTMUM
SEDAPAL 1.3 times 90% of admin. 2.6 times
of (2} drinking ' of (2)
water
JSWA Total 70 - 80X 1.3 to 1.8
drinking of (1) times of (1)
water admin. -
plus other
water
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