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PREFACE

In response to a request made by the Government of Republic of India, the Government of
Japan decided to conduct the Study on Augmentation of Water Supply and Sanitation for the
Goa State in the Republic of India and entrusted the study to the Japan International
Cooperation Agency (JICA).

JICA sent to India a study team headed by Mr. Takemasa MAMIYA of Nihon Suido Consultants
Co., Ltd. between March 2005 and October 2006. The study team was composed of members
from Nihon Suido Consultants Co., Ltd. and NJS Consultants Co., Ltd. JICA also established
an Advisory Committee headed by Mr. Yoshiki OMURA, Senior Advisor, Institute for
International Cooperation JICA, which, from time to time during the course of the study,
provided specialist advice on technical aspects of the study.

The team held discussions with the officials concerned of the Government of the Republic of
India and conducted field surveys at the study area. Upon returning to Japan, the team
conducted further studies and prepared present report.

| hope that this report will contribute to the promotion of this project and to the enhancement of
friendly relationship between our two countries.

Finally, | wish to express my sincere appreciation to the officials concerned of the Government
of Indiaand Government of Goa for their close cooperation extended to the team.

November, 2006

Ariyuki MATSUMOTO
Vice-President

Japan International Cooperation Agency



November, 2006
Mr. Ariyuki MATSUMOTO
Vice-President
Japan International Cooperation Agency

Letter of Transmittal
Dear Sir,

We are pleased to submit to you this Final Report on the Study on Augmentation of Water Supply
and Sanitation for the Goa State in the Republic of India. This report incorporates the views and
suggestions of the authorities concerned of the Government of Japan, including your Agency. It
aso includes the comments made on the Draft Final Report by Public Works Department of the
Government of Goa and Ministry of Urban Development of the Government of the Republic of India
and other government agencies concerned of the Republic of India.

The Final Report comprises atotal of six volumes as listed below.

Volume | . Executive Summary

Volumel 1 : Main Report: Master Plan
Volume 1l : Main Report: Feasibility Study
Volume IV : Annex for Master Plan
Volume V : Annex for Feasibility Study
Volume VI : Drawings

This report contains the Study Team’s findings, conclusions and recommendations derived from the
three phases of the Study. The main objective of the Phase | was to conducted a reconnaissance
survey. That of Phase Il was to formulate along term master plan and to identify priority projects,
whilst that of the Phase Il was to examine the feasibility of the priority projects which had
previoudy been identified in Master Plan during the course of the Phase 11.

We wish to take this opportunity to express our sincere gratitude to your Agency, the Ministry of
Foreign Affairs and the Ministry of Health, Labour and Welfare of the Government of Japan for their
valuable advice and suggestions. We would aso like to express our deep appreciation to the
relevant officers of Public Works Department of the Government of Goa and Ministry of Urban
Development of the Government of the Republic of India for their close cooperation and assistance
extended to us throughout our Study.

Very truly yours,

Takemasa Mamiya, Team Leader

Study on Augmentation of Water Supply
And Sanitation for Goa State in the
Republic of India



Study on Augmentation of Water Supply and Sanitation for the Goa Stage in the Republic of India

Structure of Report

| Volume [
- Executive Summary

Volume 11
Main Report —
MASTER PLAN

Volume III
~ Main Report -
FEASIBILITY STUDY

Volume VI
‘Drawings

Volume IV
Appendix for
MASTER PLAN

| FEASIBILITY STUDY

Volurﬁe V
Appendix for

Confirmation of the Design through the Detailed Design Phase

The preliminary design conducted during the feasibility study stage of this project described in this
report was based on a preliminary topographic survey and preliminary geotechnical investigations.

The preliminary design was undertaken to identify possible locations and land area requirements for

| the proposed facilities, and potential pipe alignments. The preliminary design was also used to

estimate the project costs used in the economic/financial analysis and to provide basic information
for international lending agencies. The preliminary design is not suitable to inform construction
work.

Construction work should be based on detailed design drawings, not the preliminary design
drawings. The detailed design drawings will be prepared as part of the next stage of the project.
The detailed design drawings will be based on more detailed topographic survey and further
geotechnical investigations. A more detailed topographic survey may provide more accurate
information about land ownership. Further geotechnical investigations are required to locate any
underground utilities such as telephone and electric cables. Depending on the location of these
utilities the location of the proposed fa;iilities, the pipe alignments, or the foundation types of

facilities may need to be revised from those proposed in the preliminary design. -




Drawing No.

Drawing Title

Study on Augmentation of Water Supply and Sanitation
for the Goa State in the Republic of India

WOl Proposed Salaulim Treatment Plant, General Layout Plan of Treatment Facility
W02 " |Proposed Salaulim Treatment Plant, General Layout Plan of Intake Facility
W03 Proposed Salaulim Treatment Plant, Hydraulic Diagram

W04 Proposed Salaulim Treatment Plant, Intake Facility, Section

W05 Proposed Salaulim Treatment Plant, Intake Facility, Plan-1

W06 Proposed Salaulim Treatment Plant, Intake Facility, Plan-2

W07 Proposed Salaulim Treatment Plant, Intake Facility, Plan-3

W08 Proposed Salaulim Treatment Piant, Receiving Well

W09 Proposed Salaulim Treatment Plant, Biological Contact Filter, Plan
W10 Proposed Salaulim Treatment Plant, Biological Contact Filter, Section
Wil Proposed Salaulim Treatment Plant, Rapid Mixer, Plan

Wi2 Proposed Salaulim Treatment Plant, Rapid Mixer, Section

W13 Proposed Salaulim Treatment Plant, Flocculator/Clarifier, General Plan
W14 Proposed Salaulim Treatment Plant, Flocculator/Clarifier, Plan
W15 Proposed Salaulim Treatment Plant, Flocculator/Clarifier, Section
w16 Proposed Salaulim Treatment Plant, Filter Basin, Plan

Wi7 Proposed Salaulim Treatment Plant, Filter Basin, Section-1

W18 Proposed Salaulim Treatment Plant, Filter Basin, Section-2

W19 Proposed Salaulim Treatment Plant, Clear Water Reservoir, Plan
W20 Proposed Salaulim Treatment Plant, Clear Water Reservoir, Section
W21 General Layout Plan for Sirvoi Master Balancing Reservoir

W22 Standard Drawing for Distribution Reservoirs ’
W23 Transmission Main, Guide Map for TM1 and TM2

W24 Transmission Main, Proposed WTP to Sirvoi MBR, TM1-01

W25 Transmission Main, Proposed WTP to Sirvei MBR, TM1-02

W26 Transmission Main, Proposed WTP to Sirvoi MBR, TM1-03

W27 Transmission Main, Proposed WTP to Sirvoi MBR, TM1-04

W28 Transmission Main, Proposed WTP to Sirvoi MBR, TM1-05

W29 Transmission Main, Proposed WTP to Sirvoi MBR, TM1-06

W30 Transmission Main, Proposed WTP to Sirvoi MBR, TM1-07

W31 Transmission Main, Proposed WTP to Sirvoi MBR, TM1-08

W32 Transmission Main, Sirvoi MBR to Margao, TM2-01

W33 Transmission Main, Sirvoi MBR to Margao, TM2-02

W34 Transmission Main, Sirvoi MBR to Margao, TM2-03

W35 Transmission Main, Sirvoi MBR to Margao, TM2-04

W36 Transmission Main, Sirvoi MBR to Margao, TM2-05

W37 Transmission Main, Sirvoi MBR to Margao, TM2-06

W38 Transmission Main, Sirvoi MBR to Margao, TM2-07

W39 Transmission Main, Sirvoi MBR to Margao, TM2-08

W40 Transmission Main, Sirvoi MBR to Margao, TM2-09

W4l Transmission Main, Sirvoi MBR to Margao, TM2-10

W42 Transmission Main, Sirvoi MBR to Margao, TM2-11

W43 Transmission Main, Sirvoi MBR to Margao, TM2-12

W44 Transmission Main, Sirvoi MBR to Margao, TM2-13

w45 Transmission Main, Sirvoi MBR to Margao, TM2-14

W46 Transmission Main, Sirvei MBR to Margao, TM2-15

w47 Transmission Main, Sirvei MBR to Margao, TM2-16

W48 Transmission Main, Sirvoi MBR to Margao, TM2-17

W49 ‘Transmission Main, Sirvoi MBR to Margao, TM2-18

W50 Transmission Main, Sirvoi MBR to Margao, TM2-19

W51

Transmission Main, Sirvoi MBR to Margao, TM2-20

Drawing List
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No. W00 .




Drawing List for Sewerage

No. Title J

S-1 General Plan of Sewerage (F/S) Margao

S-2 Plan for Sewer Network (FS) Margao {(1/5)

S-3 Plan for Sewer Network (FS) Margao (2/5)

S-4 Plan for Sewer Network (FS) Margao (3/5)

S-5 Plan for Sewer Network (FS) Margao (4/5)
-6 Plan for Sewer Network (FS) Margao (5/5)
-7 Longitudinal Profile of Trunk Line(F/S) Margao (1/5)
-8 Longitudinal Profile of Trunk Line(F/S) Margao (2/5)
-9 Longitudinal Profile of Trunk Line(F/S) Margao (3/5)
- Longitudinal Profile of Trunk Line(F/S) Margao (4/5)
- Longitudinal Profile of Trunk Line(F/S) Margao (5/5)
- General Layout of Pumping Station Margao No.1
- General Layout Plan of STP ‘ Margao STP
- Process Diagram of STP Margao STP
- Hydraulic Profile of STP Margao STP
- General Plan of Sewerage (F/S) Mapusa

Plan for Sewer Network (FS)

Mapusa (1/4)

Plan for Sewer Network (FS)

Mapusa (2/4)

Plan for Sewer Network (FS).

Mapusa (3/4)

Plan for Sewer Network (FS)

Mapusa (4/4)

Longitudinal Profile of Trunk Line(F/S)

Mapusa (1/4)

Longitudinal Profile of Trunk Line(F/S)

Mapusa (2/4)

Longitudinal Profile of Trunk Line(F/S)

Mapusa (3/4)

Longitudinal Profile of Trunk Line(F/S)

Mapusa (4/4)

- General Layout Plan of STP Mapusa STP
- Process Diagram of STP Mapusa STP
- Hydraulic Profile of STP Mapusa STP

[No. | Title i

S-31 Plan for Sewer Network (FS) North Coastal Belt (3/5)
$-32 Plan for Sewer Network (FS) North Coastal Belt (4/5)
S-33 Plan for Sewer Network (FS) North Coastal Belt (5/5)
S-34 Longitudinal Profile of Trunk Line(F/S) North Coastal Belt (1/5)
S-35 Longitudinal Profile of Trunk Line(F/S) North Coastal Belt (2/5)
S-36 Longitudinal Profile of Trunk Line(F/S) North Coastal Belt (3/5)
S-37 Longitudinal Profile of Trunk Line(F/S) North Coastal Belt (4/5)
S-38 Longitudinal Profile of Trunk Line(F/S) North Coastal Belt (5/5)
S—-39 General Layout of Pumping Station North Coastal Belt No.2
S-40 General Layout Plan of STP Baga STP

S-41 Process Diagram of STP Baga STP

S-42 Hydraulic Profile of STP Baga STP

S—43 Structure of Pumping Station Conventional Type

S-44 Structure of Pumping Station Manhole Type

S—-45 Structure of STP Facilities Grit Chamber and Pumgp Facilities
S—46 |Structure of STP Facilities Primary Settling Tank
S-47 Structure of STP Facilities Aeration Tank

S-48 Structure of STP.Facilities Oxidation Ditch

S-49 Structure of STP Facilities Secondary Settling Tank
S-50 Structure of STP Facilities Disinfection Tank

S-51 Structure of STP Facilities Sand Filtration Tank
S-52 Structure of STP Facilities Sludge Thickener

S$-53 Structure of STP Facilities Sludge Digestion Tank
S-54 Structure of STP Facilities Sludge Dewaterer

S-55 Structure of STP Facilities SBR Tank

S—56 Reference : General Layout of STP Mapusa STP for SBR
5-57 Reference : General Layout of STP Baga STP for SBR

General Plan of Sewerage (F/S)

North Coastal Belt

Plan for Sewer Network (FS)

North Coastal Belt (1/5)
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Note: This facility is not proposed at Stage I. This drawing is just for reference.

Study on Augmentation of Water Supply and Sanitation
for the Goa State in the Republic of India

Proposed Salaulim Treatment Plant Scale 1:200

Biological Contact Filter, Section No. W10




21,750

40p

4,800
4,000

A

2,850 13,250 800 7,700 3,000
_ 3 2,550 4,000 2 400 2,000 1,000 3,500 . 1,000, 1,000 2,700 L
200 200 300 200 300
I 50D
| ] :‘.\I
=l o 2
= - g
R AN I AN | A1
= =T
a ML o
T 5
300 2,550 DO 4,000 2 400 2,000 300 3,300 300 300 300 2,600 300
, ' ) "1,000 , 1,000" "1,000
2,850 13,250 800 7,800 2,900
21,850

Study on Augmentation of Water Supply and Sanitation
for the Goa State in the Republic of India

Proposed Salaulim Treatment Plant
Rapid Mixer, Plan

Scale 1:100

No. W11




5,900,

21,750
2,850 B 13,250 800 7,700 3,000
_ 300 2550 400 4,000 200 4,000 250 1,600 400 2,000 401 1,000 3,500 1,000 1,000 2,700 .
300 200 200 300 200 300
60 600 . i . ,
_ oo 300
o 56.870
S 56.370 | - S
) 56.240 56.070 sl®
- , =
2 B 55.640 55 578 i o
; &
gJ 54.470 2| &
= & -
=1 53.900 : 53.90 =
¥ &
2 o 2,000 l
W =
e 52.670 2
TR =
= >
2 2
_ - | 51370 = g =
S ['§ g A—F—Sh
o 8 ] ] I )
= :ﬂ 49.47 =S =
(o} NF
- 48.570 48.570 l'g _
g L A
300 2,550 400 4,000 200 4,000 250 1,600 400 2,000 400 30 300 3,300 0 300 300 2,600 300
¥ . F £ IF 4 F
1,000 1,000° 1,000
2,850 _ 13,250 800 7,800 2,900
21,850

Study on Augmentation of Water Supply and-Sanitation
~ for the Goa State in the Republic of India

Proposed Salaulim Treatment Plant Scale 1:100

Rapid Mixer, Section No. W12




33,600

20,000

6,400
73,600

20,000

20,000

- - 3 .
1 )
) X,
B 2
p | {
S
#
4 .
. >
7 |
7
- . ey,
T
. e
. o
e
o
L
. Rt
-
o
Pt
g
-
B
%
1
LN
a
e
.
/_\iv a

20,000

33,600

6,400

33,600

33,600

Study on Augmentation of Water Supply and Sanitation
for the Goa State in the Republic of India

73,600

Proposed Salaulim Treatment Plant
Flocculator/Clarifier, General Plan

Scale 1:300

No. W13




D33,600 ' _ D15,050
D33,200 D12,050
D32,000 - '

D31;400

20,000

Sedimentation Basin

.\" 1 q Rers s
Flocculatjon Basm / iy
| N \.‘ -\,\"' . / _;\" '
Sall
= l\‘\‘\\\

B ixing Chamber

w

Q

Flocculation Basin

20,000

Sedimentation Basin

A
T

S
I —

D10,400
D11,000
D13,400
D13,700
A
Study on Augmentation of Water Supply and Sanitation
= for the Goa State in the Republic of India
20,000 2

Proposed Salaulim Treatment Plant Scale 1:200

Flocculator/Clarifier, Plan No. W14




28284,3

|
. £900 , N 32,4100
A00¢ 1,000 3,500 2004, 1,009 0 8,850 200, 4,400 400 4,400 1,200, 5,850
2 0 3 o 3o 100 0 1% 0 30 00 )
20
._:j___..—“ 56,070
——— A — 25,600 55.800 _ ssgsn =k 55.800
N R3377 R N e rra— 55.300) 55300 | 55,300 s K ST TR 55300
o i H - !
3 : 4480 °
P £3,900 )
. N . hi ’ . . .
) Sedimentation Basin 3 Flocenlation Basin Sedimentation Basin
2 n Chamber N
| - (=3
= ' 51.500 &l 51.800
g w 1
3 50800 50,800
| g————— 570 L sl
A’T———“‘- I__'_——Ii - —vr
200/ §0 ‘ 2,364 ‘
F 1
0 8,850 4,400 " 4,400
K
]
200 32,000
F
Section A - A
32,000 - J L 32,000 M
80 8,850 4142200, 4,400 g 00 4,400 4 pli20 8850 300 sg0 || 6400 0 8.550 -y 200 4,400 g 000G 4,400 1,200, 8,850 30 0
o h o a6d 300 i 0 o o I%E 300 YT 300 W e o
20K { 0
_ 55,800 L. : S5.800 dasp -l 55,800
sq. 55300 ] 530 B 55300 55.300 (sh00 s ( 55300 55300 o . ST » 55.300 Ejm
+f +H . =
5 i bix L
h i ; ) i
& Sedimentation Basin + Flocedihtion Basin #  Sedimentation Basin Sedimentation Basin Floceplatian Basin # Sedimentation Basin g %1
i o i - X
51.800 b 51,800 51.800 g 51.800
= o =
50.800 50,500 20.800 50,800 ﬁ" gl o
. . |
M 1 ~
48.570
:Ig": ¢ 1
b 0
200, 800 . 200 200 B0 ] (200
8,850 4,400 | 0 4,400 8,850 (i 30 8,850 4,400 4,400 8,850 100
300 g K 00 |
00 32,000 00 %00 32,000 80

Section B-B

Study on Augmentation of Water Supply and Sanitation
for the Goa State in the Republic of India

Proposed Salaulim Treatment Plant
Flocculator/Clarifier, Section

Scale 1:200

No. W15




Proposed Salaulim Treatment Plant
Filter Basin, Plan

. 27,900 27,500 . _
1,600 5,400 1,000 1,009 1,000 4,500 1000 2400 5,400 5400 2400 1,000 4,500 . 1000 1,000 1,600 5400 1,600
0 o 2 0 200 908y 200 | 1,500 ) |1,200 OW " i ’ 2 001 200 | 1,500 [ |1.200408  2bg 3 o 0 3
4 07,300 30 0 _4 Ok'r,auo 3‘0 9
S - -
o B I T .
5 & 2 : b
s A —
A - e [l Lt
g L . -@_-- --.‘_._@.- -@--. | oD | .?.ﬁ. - - :—-—H]_é‘} R
&
- :
g | N J— - ' - :
:l ‘I’ -@-% __g,‘ __@._ _.@ ..... - -(':)- : ﬂ -@- . @ l §
f\ Lo i ,
2 AR B H -
¢ r - 3
= ! |l1 """ ol ! i e e — =
Bl W T e it |- ] o] b= 5
3 &
hAT w
= N —N R T
5 i gl I e . M ““‘““: il B :
- e FEAas N e, : s o
'?L - 1 J- -1 i - =
i s Wl o W[ e e o |= < To o
MEL | Hhd AL S
o 70 S I .
g 3
g | L. ] S| [ BT 0 N S I Y 1T N R N 1 N1 NS S S O
s el i ] | | bttt | sl el lell T : : =
2 11 = @=750] 51 - ks : wx e 2
E P 1500 T 1,500 1,500 - 15000 1,500 1 @ < ‘_EE- & '$' == o
S —_— &
bt i adde A
s V) [N ] g
W iy
-+ -
- i vl
= it T =
5 g
~ o
2| & b S— p g g
Wi - L an L J .n w
(53 P~
& P4 ¢
B 0 ﬂ_
6,650 0 6,650 6,650 i%f]
Wk 1 ﬂtja ¢l 4350 Tgm 4,400 g:Q i ﬂb! 4,400 i;‘l“] 350 JOL Study on Augmentation of Water Supply and Sanitation
3 ) 9,ijo Jo 0 . . .
0 200 “iZ0° ‘1200 a0 | 10 L vl dee for the Goa State in the Republic of India
27,900 27,908
55,520

Scale 1:200




27,900 20 27,900

6,650

g Le0 5,400 L 1000 1,000 1,000 4,500 1000 2,400 5,400 3_L . 5,400 2,400 1000 4,500 . 1000 1,000 1,000 5,400. 1,600
:uF %o . rr ﬂ T‘ 1 I? z( th ¥ 40 300 z’T Tu{ : rr Tr TW 10 3

5 & 55.500 : - 55500 -l

- S50z R

- 54779 54,779 0 h 2] o si719 i

1,600 | 1,600 3 a

g —FH= atp| 300 CLIERES e — g

b3 600 1,500 1,500 1,500 1500 1,500 3
5 5 -
o= g 52,000 | 5 | s2.000 52,100 4
= = - 5' 83‘ \E"

il g — | - H y--==pdpiii-g y : . :

N DTN OTDEDL P | [ A ] P VPG @ T R g
2l = = 4 4 > =
4 2 Egggiﬂﬁﬂﬂ— A | ===04i0 ) “ S0.600 N 23
= = SN SN &
- Sj 31 .:'-anﬂzl % i I—w&n : I 49,300 I A A
g 2]
Jop DL 9,000 Jo 0 % Ju 9,000 40 300|300 0 9,000 00 3 4 9,000 Jo E
T1,600 0 ' T200" V1,500 1,200 1,600 1,600 200" F1,500 © 1,200 A e [
27,900 @ 27000
55,520

SECTION A-A

2,000 39,300 N

3 sl
q‘tim 1,600 J;.q 1,500 200 4,600 400 6,300 400 13,000 4001,500 200 4,600 40 5,000 "'F,
5,400
2 : 55900 ; 55900 al
i : ; §5.700 1 55,500 "~ =
z ' '-._: S = 54,779 | Ry 54,779 8
el i 54,000 ® _s{gqmj 54.000 =
7 e
=]
- / 52779 3 -
z| & 52317 3 g
W3 —linlll
g @ s - 52£““—\L8° 7— 1,800 o ) 2| &
—r————— H
9 ] = L& st : < 2| ¥
50.600 = = 4
nﬁr__rﬁa , t A L E=3 50400 3 L -
il I Py Y %G E } N
a1 A N | 5y L 19,300 £ a3 g 49300 | HE' :
] , I
__qog, 1,600 404, 1.500 30 4,500 " 6300 o 13,000 { 1,500 30 4,500 b 2,375 20 2375 0p
f 1§ ATF . S i § —
2,000 _ 39,300

SECTION B-B

Study on Augmentation of Water Suiaply and Sanitation
for the Goa State in the Republic of India

Proposed Salaulim Treatment Plant Scale 1:200

Filter Basin, Section-1 No. W17




2,000 39,300
400 1600 4o 1,500 340 4,600 400 4,050 22,350 5,000 400
3 —
5,400
= 55,900 &
=l ‘| 55,700 ‘ — —
- 55,029 - =
g . , g
- =, al 55‘ ‘\}' 54.000 -
3? 1 =
3
- 52919 =
=| & 52,317 A s
wy ™ —_—
“€ & - =
& 2| . g hl
v | ¥
51
Lr)
| el & & oo 1| DT T
M_ﬁT Tn
0¢ 1,500 30 4,500
_4og, 1,600 4 o 5 o4 4,050 22,350 00 2,375 35D 2375 fop
2,000 39,300
. 27,900 D— ; 27,000
‘)[ 1,600 5,000 400 4,500 400 4,350 4400 3 4,400 4,350 400 4,500 400 9,000 o, 1600
3| i} . ' 0 3
Operation & Cof Equipment Rosm
e sSg00..
. NSL 55,500 ! 55500 gl
- 3 i i i
- i \ '
g 52.100 S 5 ,!" 52,317 | 52317 L 52779 2
&l ¢ . af ] |. o 52,100 ol &
-" '/ ] n ‘\ ’
& M i M b
Y - I P ~
s . : 3 1 S
/ 49.300 S 49.300 49,300 g 49.300 SN
@ j - ?
30 $0h 9,000 40 o 0 4oy 9,000 0 340|300 o 9,000 40 0 ) o 9,000 0
1600 200" 1500 " 12000 ' s | Fiam 200 F 15007 a0 | VR e [
27,900 27,900
55,820

SECTION D -D

Study on Augmentation of Water Supply and Sanitation
for the Goa State in the Republic of India

Proposed Salaulim Treatment Plant
Filter Basin, Section-2

. Scale 1:200

No. W18




5,300

Scale 1 :20(}’

No. W19

Clear Water Reservoir, Plan

o
B
H
-t
§ =
52
d —
g
=]
00FoF .I,Ww
— ey
; 4l jo ) =
T 000'0T=000S DY IT=I00SET cﬁmH —.\u.v m.. m
008k 008F ; 087 _ WFF Y m m_m.. =
S Q o
)
L i Ll =S| E
onbs 0 cm = 3
| ]
o L
515G
g2 |
] AE
g0 | g
! an QL 2
wwiog ra SWpdig g | M m 4=
) [72]
g & o
! g5 <& W
dooT y
_ } e &
T ¥ g .m
1l & =
; — o
! AR
1 Lol
e
™ o ,
AAl Ny,
mw_
i
it g -
- Dat E
g
=l 8
0587
!
= 71 ]
| [l ]
wmrﬁccc,a ST 0L T sopLIa( _
- HAL __TH] 7Y |
RO 111 S
NI 1 g
” e @ & e
B : . - N ]
H. )
: :
_ # 1 _
L _|||ﬁ = _|.£.I— 4 ; M
T = ? :
i i
T * . | Tt ] : o g
! T T1_-.1] 1 ]
_7ru 2] | T T i 171 #
AL
8_”
B e 008 008's mﬁ_w|
(24 000 07=0005Tr 000°02=0005D P | -

[T




-

0

2,900
Jo 2,400 JL

4,450

H-W.L. 52,000
" 52.650 52,650 | | | J
i o s E— TE
‘[ | ! kﬂ 51.400 T
"
ff \‘E'-?——r =
(- HEETS _ | o &
L.W.L, 48.000 \3 a 3
47,300 e
=]
4,800 L
0.8 : sukl G@5,000=30,000 7200 2,550  g0p
d
30,500
9,850 2.850

—

Study on Augmentation of Water Supply and Sanitation
for the Goa State in the Republic of India

Proposed Salaulim Treatment Plant
Clear Water Reservoir, Section

Scale 1:200

No. W20




T

SITE BOUNDARY

SITE BOUNDARY

V-V 101938

SITE BOUNDARY

AdVYANNOd aus

SITE BOUNDARY -

0882 Hg

for Stage I
b0

Study on Augmentation of Water Supply and Sanitation

for the Goa State in the Republic of India

Scale: 1:1,000

No. W21

- General Layout Plan for
Sirvoi Master Balancing Reservoir

HEEE

110m

Section B-B




600

1%

T

3
30° \ R16,000 o
f

High Water Level (HWL} o

4,000

Gravel 250mm —/ '

Elevation

216,000

/— Lean Concrete 150mm GlL
—

2 ™
e \ [/
D?of Window —— 7
4,700
Plan

800 M3 G.L.R with Control (Pump) Room

150

[
600 -
500 R14,400 1,929
o1
1 Fiigh Water Level (HWL) _
. 230
4,000
14,400
—
650 M3 GLR

400 150 |
~| 1313
=
— | High Water Level (HWL)
4,000
9,800

300M3 GLR

High Water Level (HWL,
938 ".

400
l 7 r 7
3009 = [ r7a00 /
4,000 .
7,400
150M3 GLR

High Water Level (HWL)

400 M3 GLR

400 150
072
_I_ kv
3007 = High Water Level (HWL)
4,000
8,000
200M3 GLR
400 150 ] High Water Level {HWL)
1 804
300 ' = . f
) R6,000 /
3,500
6,400
200M3 GLR

Study on Augmentation of Water Supply and Salnitation
for the Goa State in the Republic of India

Standard Drawing for Distribution Reservoirs

Scale: 1:200

No. W22




Proposed Salaulim WTP

Proposed Sirvoi MBR

Pavad Road

2,700

1,200

2,000

222,99
LSRG

&

Existing Margaoc MBR /

Shoulder of Road and Cthers
| 2000

Hot Wix Asphalt. 50mm
Panstratad Asphalt, 50mm
Qravel/Crushed Stons, 200mm

Sand/Graval, 400mm

Selected Material
(Excavated Soil)
5% of max. dry density

Sand
95X of max. dry density

Trench Standard (without sheet pile), non scale

Restoration to Original
Condition

Study on Augmentation of Water Supply aﬁd Sanitation
for the Goa State in the Republic of India

Transmission Main
Guide Map for TM1 and TM2

Scale; 1:50,000

No. W23




No. W24

Scale: as shown

Transmission Main

for the Goa State in the Republic of India
Proposed WTP to Sirvoi MBR, TM1-01
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for the Goa State in the Republic of India
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for the Goa State in the Republic of India
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Sirvoi MBR to Margao, TM2-01
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Study on Augmentation of Water Supply and Sanitation

for the Goa State in the Republic of India .

Scale: as shown

No. W40

Transmission Main
Sirvoi MBR to Margao, TM2-09
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Study on Augmentation of Water Supply and Sanitation
for the Goa State in the Republic of India

Scale: as shown

No. W4]
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Sirvoi MBR to Margao, TM2-10
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Study on Augmentation of Water Supply and Sanitation
for the Goa State in the Republic of India

Scale: as shown

No. W42

Transmission Main
Sirvoi MBR to Margao, TM2-11
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Study on Augmentation of Water Supply and Sanitation

for the Goa State in the Republic of India

Scale: as shown

No. W43

Transmission Main
Sirvoi MBR to Margao, TM2-12
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Study on Augmentation of Water Supply and Sanitation

for the Goa State in the Republic of India

Scale: as shown

No. W44

Transmission Main
Sirvoi MBR to Margao, TM2-13
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Study on Augmentation of Water Supply and Sanitation

for the Goa State in the Republic of India

Scale: as shown

No. W45

Transmission Main
Sirvoi MBR to Margao, TM2-14
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HORIZONTAL:-1:3000
VERTICAL::600
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Scale: as shown
No. W46

Transmission Main

for the Goa State in the Republic of India
Sirvoi MBR to Margao, TM2-15

Study on Augmentation of Water Supply and Sanitation
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No. W47

for the Goa State in the Republic of India

Transmission Main
Sirvoi MBR to Margao, TM2-16
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Scale: as shown

No. W48

Transmission Main
Sirvoi MBR to Margao, TM2-17
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Scale: as shown
No. W49

Transmission Main
Sirvoi MBR to Margao, TM2-18

CH 18049
_ QPO T OSPPZ] 6l9¢| OO0BGLL
oE0'L| oskvZ|  el'9z| 009641
000'L| OBLYE| e@ST| OOreLl
000't A 040'PZ |  &L62| 00Z6LL
“ 000°'L | OR6'ST| £9ST| 0006fL
000l | OFZEZ|  ¥KSZ| 00BBIL
000°L | O0ss'€T| ézST| oo9BLl
7o
: 0oo'L | OEF'ET S1ISZ| ooresl
d ' ’ 0oL | oel'ez|  £8vEi 0028l
: 0ot | oszz!  ssve| oooeel
/ 000'L | SS5ET| SSTVC| 0'0RLLL
: / 00O'L | S80TZ| SBLET| 00%LLL
/ : COO'L | OL2\Z|  4¥'€Z| OOvZZL
, // 000t | D41 &0EZ| 00TLLL
/’ 000°'L | SE60T| SE9TZT| 000241
E.woo&ho# . # 000l | sevoz| seezz| ooeeal
Cy 7700 e d ‘ 000'1 | GLE0Z) S/0°TT| 00994t
~ _ 000't | S1Z0Z| S161Z| oop9sl
20°
d J 000l | SB661| S8YLE| 00Tl
/ // 000l | 0E¥él|  ZELEZ| 000%Ll
CH 17400 j/ o00o'L | OLo'sL 1202 008521
// 000l | SES'BL| S¥EZOZi O'O9SLL
asge / 000°L | SPL'BLT  $98°6L{ OOKSLL
CH 17540 ’ / 000l [ SL9°AL) 5L€61| 002521
’ / w 000'L | 0ZZLL|  zé|L| 0008/l
w
// 000'L | S&£9L| Sék'sL| ooyl
3530 )

, / 000'L| S9E'9L| s90'8L| COYVLL
CH 17460 %.o« / / 000t | 04661 L940| O0pkLL
J : 000'L | SPESL| SKOAL| O0ZKZL
// 000t | OEO'SL|  €£9L| 00opLl
/ / 000°L | Sevvl| SLU9L| cogesl
/ / 000l | oréEt PSL| 009ELL
f / 000l | SLEEL| SL0SL] oOrEst
// moo._ 05421 59FL| 0'0zELL
_ COOL | SebTL]  Selbli 00DELL
, CO0'L [ SSETL{ SS0¥L| Q082il
, J 000°L | SYLTL| sSPREl| O0%esl
- / // 000'L| 0811 SrElL| Oo¥ZLl
, / 000'L | SETLL| SesTL| OCEELl
/ Q0O'L| SPLOL| S¥PZ1| 00024t
d 0001 | SEEOL| SE0Z1| 008LLL
; 0001 | SS0°0L| S&SLtt] Oo9LLl
A 000t 088’4 8S°LL| oorLLL
000't aeL's|  eFLL| 00ZLLL
000" 8Fé|  BULL| 000LLL
000°L s8e°6| S80°IL| 0'oROLt
000'L S9T°6| S8EOL| 00%0LL
000t SEL'6| SESOL| OOvOLL
000°L §90°6| S9£01| 00ZOLL
000't’| SZ&B| sZYOL| 0'000LL
_ 0.8., SL68| SLZ0L| 00R6TL

§ 8 g g g 2 Ee | g2 | se | g

8 = 3 2 g 8 IF FE = Z

+ + + + + + w m =2 m

a-

TG SAVARDE




HORIZOGNTAL:-1:3000
VERTICAL:-1:600
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Sirvoi MBR to Margao, TM2-20

7O HOUSING BOARD Ak
< m
HER
+5 (=]
qle (s
Elo|g
SIE|o
R COU'L | S4P9F | SiU'Sk] O00FRSL
3|=
c|E 000l | SEZGR|  SESSK| 0'0ZFéL
[v]
2ls
E[= T 000l ovZsy| She'gv| O'00VSL
] c .
b glz
£ =[e DOD'L ! si9sy| sie4v| 00gesL
by
IO U 000'L | SES'¥| sSezav| 00986l
SING
wﬁ 40 000'L | oZE9r| z&sv| oovest
7 \m D
000’1l | 00Z'br &Sy | 00zest
/ 000'L | Sp&'lr| SsPoEy| O00gsl
\ / 000t | 08L0v| éFEF| 00826l
/ / 000l | SI1FéE| SIELY| 009TeL
/ 000°L | - O8L'8E|  SFOV | O0rTel
000L | OkiLE vréc| oozzel
8830 , //
<
, / =z 000 L | seze| sesBE| COOZ6L
(7l
000l | S8£9€| S8¥Y'8E] 0'08LGL
000l | SS9°9E| SSE'8E| 0'09L6L
000l | Sss9E| SsTRE] O'OvLsl
/ / 0001 | Ss£9E| SBO'SE| 00ZLSL
. _ 0O0'L | SO&GE| S09°8| 000L4L
‘ ‘ 000°L | sesse| SErse| 0080sl
\ \ 000'L | SLESE| SLYLE| 009061
\ \ 000'L | SES'9E| SETEE| OOY0sL
\ \ DOD'L | G6B'9E| S4SRE| 00ZOSL
\ \ \ 000'L | 8568 SSTas| ©O00S1
\ 000°L | ofoBe|  €L¢6E| 003681
o (=] (=] [=] T o2 = w - w
g 8 g g g 8 E2 | BT | 8% | 8
3 g ] a & 9 5F i = z
p + + + + + > O = <
Q L 2 I
O = O




	COVER
	PREFACE
	Letter of Transmittal
	Structure of Report
	Drawing List
	Drawing List for Sewerage
	Proposed Salaulim Treatment Plant
	General Layout Plan for Sitvoi Master Balancing Reservoir
	Standard Drawing for Distribution Reservoirs
	Transmission Main, Guide Map for TM1 and TM2
	Transmission Main, Proposed WTP to Sirvoi MBR
	Transmission Main, Sirvoi MBR to Margao



