N STATION LOCATION REMARKS / P
01 GRATHON TUNNEL | CRISTALINE WATER, EVIDENCE OF AQUATIC LIFE.
AT THE POINT WHERE THE TUNNEL DISCHARGES TO , J
RIMAC RIVER (KM 97 CENTRAL HIGWAY) WATER !
QUALITY IS GOOD.
02 TAMBORAQUE Il | CRISTALINE WATER FROM RIMAC RIVER, EVIDENCE > MANTARO RIVER BASIN
BRIDGE OF AQUATIC LIFE. THERE IS VEGETATION ON BOTH
RIVERBANKS BEFORE REACHING TAMBORAQUE
MINING COMPLEX.
03 MINING EFFLUENTS | EFFLUENTS FROM MINING COMPLEX CONCENTRATION /
PLANT. EFFLUENTS IS DRIVEN 2 METERS WHEN IT
GOES OUT. GRAYISH—COLORED.
04 TAMBORAQUE Il | WATER FROM RIMAC RIVER IS CLEAR, AQUATIC LIFE
BRIDGE IS RATHER SCARCE. THE WASHINGS YARD OF
TAMBORAQUE MINING COMPLEX IS LOCATED
DOWNSTREAM, ON THE LEFT RIVERBANK.
- 05 AURURI RIVER | ACID—CONTAINING WATER FROM MINES THAT HAVE _
Ve \\ BEEN ABANDONED AND ARE BEING EXPLOTEID. ON .
J ~ . THE RIGHT RIVERBANK, IN THE JUNCTION WITH HUAP ZA/?
Y \ RIMAC RIVER IS LOCATED THE WASHINGS YARD OF LA AL
v —~ TAMBORAQUE MINING COMPLEX. s
n_r ) LARAOS [
ey _ 06 TAMBORAQUE DOWNSTREAM FROM THE JUNCTION OF ARURI AND ‘
P 4 INTAKE RIMAC RIVERS, CLEAR WATER THAT IS CONVEYED -
- \ BY THE TUNNEL TO CALLAHUANCA HYDROPOWER ) SAN JUAN
PLANT.
| DE IRIS
v\ - A
-
\ ( CHILLON RIVER BASIN ¢ HUACHUPAMPA
/ \ / ‘
~
[ [ - ; \
AN M &
N\ \\\ “3 SAN PEDRO DE /CASTA
\ , -
| I
/ } .
c~ N g ». m R
- ) HUINCO RIMAC RIVER/BASIN
7
e T
= ~7
T T g
\J
\
\ / CALLAHUANCA
\ ~
\ \\ -7
\ ~_ - /
| / (
\ - f
\ Ve
N //\v )
\ A : L SANTA 5]
A / . _EULALIA » ,
\ - . g '
\ A ) = SANeBARTOLOME Pl
Voo C
AN Af 1 ~ = / MALA RIVER BASIN
~ W ]
\ ~ \ \\ Y 7 /\ ) )
\ \ \ Vil -
_ PUESTE PESRA |
~ |
ﬁ\ 7 k\E | STATION LOCATION REMARKS
P !
— ( A 07 SURCO BRIDGE | CROSSING OF BRIDGE ON RIMAC RIVER, CLEAR
N A WATER, EVIDENCE OF AQUATIC LIFE. LITTLE AMOUNT
TN OF WATER.
INTERNATIONAL
A\&EORT N 08 CORCONA DOWNSTREAM FROM PERUBAR CONCENTRATION
| \ PLANT, AT KM. 50 OF THE CENTRAL HIGWAY.
. " T~ 09 RICARDO PALMA | CROSSING OF BRIDGE ON RIMAC RIVER, CLEAR
> = BRIDGE WATER. DOMESTIC SEWAGE PIPES CAN BE
RENZO CéL/LA,O/’/ZH /P JLLMA\ OBSERVED ON BOTH RIVERBANKS.
=TT LB X 10 SANTA EULALIA | BRIDGE CROSSING, CLEAR WATER, EVIDENCE OF
J ( o B\ RIVER AQUATIC LIFE. REINFORCEMENT WORKS OF BOTH
e </ A&/ B RIVERBANKS WITH RIPRAP ARE OBSERVED.
yL—— /J7 11 LOS ANGELES BRIDGE CROSSING WITH RIMAC RIVER, FORMATION
/ BRIDGE OF POOLS USED BY PEOPLE FOR SWIMMING AND
o WASHING THEIR CLOTHES. SOLID WASTE LEGEND
ST (GARBAGE) 1S OBSERVED ON BOTH RIVERBEDS.
A - 12 RARA BRIDGE BRIDGE CROSSING IN THE TOWN OF RARA, CLEAR
ISLA WATER, ADEQUATE VOLUME OF FLOW FOR
FRONTON POTABILIZATION IN LA ATARJEA. SAMPLING STATION
13 HUACHIPA BRIDGE | BRIDGE CROSSING WITH RIMAC RIVER, CLEAR WATER|
AREA USED FOR SWIMMING AND WASHING CLOTHES.
DOWNSTREAM FROM THE BRIDGE, SOLID WASTE CAN
BE NOTED ON BOTH RIVERBANKS.
14 LA ATARJEA INTAKE | DURING DROUGTH SEASONS, THERE IS NO
OVERFLOW FROM THE INTAKE. DOWNSTREAM FROM
THE INTAKE, WASTEWATER IS DESCHARGED. 0 5 10 25 Km
GROUND WATER EMERGES TO THE RIVER BED.
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Discharge data include diversion water from the Mantaro river
basin (Marcal) and also include controlled discharge by the

Y uracmayo reservoir since 1996.
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Figura9.3.1

Curva de Duracion de Caudales del Rio Rimac
(Chosica, SENAMHI)

Promedio Mensual 1973 - 1997




0r-6

AONFOV NOILVHIJO00D TVNOILVYNAILNI NVdVC

Nd3d 40 O179Nd3d IHL NI NISVE d3AId F1INVO IHL

NI

Jewiy o1y epeausn) | usenby ap
puOD ap BINY e|ap 0o lfewanbs] ewelelq

uQI00N

2€6 Ejnﬁ!j 1ININJOTINIA STFOHNOSTH H31LVM A3LVIOILNI NO AdNLS

Tamboraque intake

(San Mateo river)
Matucana hydropower plant

Huachipa bridge

(SENAMHI) :

(Rimac river)

(Santa Eulaiariver)

_Callahuanca hydropower

\

Industry/
[rrigation

Moyopampa hydropower plant Huampani hydropower plant

. 4B 3B
Chosica \ 5B

LaAtarjea
(SEDAPAL)

2B 1B

= =

I
I
I
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Flow loss by infiltration

For estimating flow infiltration through
riverbed, 24 hours discharge (one hour
interval) is available to scrutinize flow
amount fluctuation.

Calibration
Data Collection

Observed discharge

,,,,,,,,,,,, > Non-observed discharge
— Intake
Hydropower plant
(HID Regulating pond
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Caudaesen Chosicay LaAtarjea (1/2)
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Caudalesen Chosicay La Atarjea (2/2)
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m3/seq

45

40

35

)
30
25
PRODUCC|ON AGTUAL DE AGWA POTABLE/POBLACION SERVIDA
o
21.49 |m3/s

20
1998|1999|2000|2001|2002[2003|2004/2005(2006/2007|2008|2009|2010[2011/2012|2013|2014[2015/2016/2017|2018|2019|2020[2021|2022(2023[2024(2025(2026|2027|2028|2029|2030
DEMANDA DE AGUA SEGUN EL PLAN MAESTRO 32.29|30.05|27.80|27.46(28.08|28.78|29.48|29.67|29.86|30.06|30.25|30.45|30.64|31.12|31.60|32.09|32.57|33.05|33.55|34.05|34.54|35.04(35.54|36.04|36.54|37.05|37.55|38.05|38.58|39.10|39.63|40.15|40.68
DEMANDA DE AGUA SEGUN BLASA 32.09|31.26|30.27|29.13|27.82|26.34|26.90|27.46|28.01|28.57|29.13|29.70|30.29|30.87|31.47|32.07|32.69|33.31|33.93|34.55|35.17|35.67|36.16|36.66|37.16|37.65|38.16|38.66|39.16|39.67|40.17]
DEMANDA DE AGUA SEGUN BLASA/PM 32.46|31.64|30.66(29.52|28.21|26.72|27.29(27.83|28.42(|28.99|29.56|30.13|30.70(31.30|31.87|32.46|33.07|33.68|34.29|34.91/35.54|36.04|36.55|37.07|37.59|38.12|38.66|39.20|39.75|40.31/40.87
DEMANDA DE AGUA SEGUN BLASA/INEI 32.45|31.60|30.59|29.43|28.10|26.61|27.17|27.70|28.29|28.86|29.42|30.01|30.61|31.22|31.81|32.42|33.05|33.68|34.30|34.92|35.54|36.04|36.54|37.04|37.56|37.07|38.60|39.13|39.67|40.22|40.77
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m3/seq
45
MANTARO
Q=5.0 m3/s MANTARO
Q=2.5 m3/s
NEW SURFACE SOURCE 40.74

0 Q=4.76 m3/s "‘* 777777777777 /Q/K Y

MANTARO
HUASCACOCHA om25 m3s |
Q=2.5 m3/s 3574
35 I \; 7777777
MARCA Il MANTARO | / 3541
0=6.5 m3/s Q=5.0 m3/s 33.04 /
- 2]

/é
/é/

wo1sSAg

uotsuedxy posodoig Tedepeg poma1ady

30 /
MARCA Il b 74 HUASCACOCHA
Q=3.0 m3/s o Q=2.% m3/s
P6.03 \
25
N CHIL[ON
03 Q=0{71 m3/s ~——1  MARCA I
- Q=6.5 m3/s
PRESENT PRODUCED POTABLE
WATER/SERVED POPULATION \\w"ﬂ/s 01,4
| __[z0.79)
20
15 1998(1999|2000[2001|2002|2003|2004|2005|2006(2007(2008|2009|2010[20112012|2013|2014|2015/2016(2017(2018|2019|2020(2021|12022|2023|2024|2025|2026(2027(2028|2029|2030|
—O—— WATER DEMAND MASTER PLAN 32.29|30.05|27.80|27.46|28.08|28.78|29.48|29.67|29.86|30.06|30.25(|30.45|30.64|31.12|31.60|32.09|32.57|33.05|33.55|34.05|34.54(|35.04(|35.54|36.04|36.54|37.05|37.55|38.05|38.58|39.10|39.63|40.15|40.68
—— WATER DEMAND BLASA 32.09(31.26|30.27(29.13|27.82|26.34|26.90(27.46|28.01|28.57|29.13|29.70|30.29|30.87|31.47|32.07|32.69|33.31|33.93|34.55|35.17|35.67|36.16|36.66|37.16|37.65|38.16|38.66|39.16|39.67(40.17
MASTER PLAN WATER SOURCE
— MASTER PLAN WATER SOURCE
MINUS 5.33m3/s OF LOSS(*) (*) 5.33 m3/s = 6.0 m3/s — 0.67 m3/s YEARS
6.00 m3/s = WATER LOSS AS ESTIMATED BY JICA STUDY TEAM
0.67 m3/s = WATER LOSS AS ESTIMATE BY SEDAPAL MASTER PLAN
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