SCASTUDY ON KISUMU WATER SUPFLY AND SEWERAGE SYSTEM

B7 Existing Water Distribution Network Survey

B7.1 Intoroduction

B7.1.1 General

The present water supply for Kisumu Town is operated and maintained by Kisumu Municipal
Council. The first system was cstablished in 1920s when Kajule Water Treatment was constructed.
Kajulu Treatment Works is situated about 11km north of the Town at the side of the Kibosu river.
The Works comprises of a river intake, formed by a concrete weir across the tiver, sedimentation
tanks and 5 rapid gravity pressure filters. Water is fed to the service reservoir at Kibuye under
gravity via a [50mm stect / AC main. Rehabilitation works have been carricd out since §920. The
second system was established in 1956 when Lake Water Treatment Works was constructed. Lake
Water Treatment Works is situated on the edge of Lake Victoria south west of the Town. The
Works comprises on intake on the bank of the lake, water is pumped via low lift pumping station

to the Treatment Works. Treated water is pumped for storage and distribution.
B7.1.2  Purpose of the Survey
Purpose of the survey is to determine the status of the existing Kisumu Municipality Water Sﬁpply

System with regard to Water Production, Lcakage and Pressure distribution with the System, and

to carry out condition survey of existing Distribution Network and Meter Condition Sunvey.
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B7.2 Water Production Survey
B7.21  Methodology

{1) Location of Treatment Works
The water production survey was carried out at two sites of the water treatment works; the one
named Lake Water Treatment Works is located on the edge of Lake Victoria south west of the

Fown, the other named Kajulu Water Treatment Works is located about 11 km north of the Town
at the side of Kibosu River. Fig B-2 shows the locations.

Fig B-2 Location Map

T whees

2) Measuring Method

Waler production measurements were carried to determine the butk supply into the system by using
a device named “Krohne Ultrasonic Flow Meter”. This meter is “clamp on” one, giving an hourly
flow which is automatically printed out and can accurate to + 5% if the intcmal pipe diameter and

material is known accuratety and if there is no turbulence in the pipeline.

This meter measurcs a flow of pipe water like as follows;



Fig B-3 Ultrasoric Flow Mcter

Main Machine
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Measuring items are as follows;

® Flow of rate (m*/h)

®  Duration of measuring : For more than seven days

®  Frequency of sampling: 1 hour interval

B7.2.2 Results of Survey

)

Lake Water Treatment Works

The water is distributed to the system by pumping from two pumping stations which arc located

within the Treatment Works. Mcasured points are as follows;

Fig B-4 Mcasuring Points
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Pumping Station No. (OLD) has 6 Nos. duty pumps and no stand by pump. Three of them feed
water toa 275 mm dia. AC rising main. The others feed water to a 250 mum dia. steel rising man.
However, at the time of carrying out the survey one pump on cach rising main was out of order for

the last onc year.
Pumping station No.2(NEW) has 8 Nos. duty pumps and no stand by pump, which feed water toa
350 mm dia. uPVC raising main. However, at the time of carrying out the survey 6 pumps were

only operational.

The survey resulls in each pipe arc shown in Fig B-5, Fig B-6 and Fig B-7.
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As shown in figures above, duration of missing ling means that the rate of flow could not be
measured because of lack of power supply. Average Row rate was caleutated by way of sumimation
of the flow rate’s vatue divided by total number of the flow rate. Average flow rate is shown in
Table B-3.

Table B-3 Average flow rate

Mcasured pipe Average flow rale (in3/h) Period of mcasurenient
250 SP 144.4 9/15 - 9/24
275 AC 102.4 9/15 - 9724
350 uPVC 413.1 9/24 - 10/2
TOTAL 6399

Mcasured average production per day in Lake WTW is 15,800 m’/day.
(2) Kajulu Water Treatment Works

Water from Kajulu WTW is fed to the service reservoir at Kibuyé under gravity via 150 mm AC

main, approximate length 10 km, Measured points are as follows;

Fig B-8 Measuring Point
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At the time of survey, two pressure filter units were out of order bul were repaired during the course

of the flow measurement sunvey.

The survey results are as follows;
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Calculation of average flow rate is the same as that of Lake WTW.
Average flow rate 1s 74.9 m3/h, in other words;

Average production per day in Kajulu WTW is 1,800 w’/day.

(3) Summary
Water production of cach water tecatment works is as follows;

Table B-4 Mcasured Production of existing WTW

Water Treatment Works Water Production (m’*/day)
Lake WTW 15,8600
Kajuln WTW 1,300
Total 17,600




B3 LLEARAGE SURVEY

B7.3.1 Location of the survey

HCA STLOY ON KiSLM BATER SUPFLY AND SERERASE SYSTEW

The locations of leakage survey were a representative of differcnt parts of the distribution network.

The arcas were sclected as followed;

¢+ Blockl
+« Block2
+  Block3
*  Blockd
»  Block3

Industrial arca
Commercial arca
Residential arca
Residential arca

Residential arca

Fig B-10 shows tocations of the blocks.

Fig B-10 Location of Block
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B7.3.2 Methodology

In order to assess the magnitude of water losses within the system, Minimum Flow Method and
Meter Reading Mcthod were used.

(1) Minimum Flow Mcthod

Minimum Flow method is that minimum flow rate in a 24 hour measurcinent is assumed to be water
loss flow rate because no consumer probably used water at the time when the minimum flow

happened. Minimum Flow Mcthod was conducted as follows;

® The block was isolated; only onc pipe supplied watcr to the block and no water exited the
block by any other pipe to closc valves.
® A device measured flow rate and pressure was sct on the inflow pipe.

® Flow ratc and pressurc were measured.
How to estimate ratio of leakage is as follows;

®  [dentify minimum flow rate Qy; Qyis supposed to be maximum leakage flow
L
® Identify pressure Po whee minimum flow rate Qg happened
[ ]
®

Calcutate leakage flow Q. at any point of pressure measurcment Pt using by relations between
Qv and Pt;
® Ql, = A P‘IQ
where
A: Constant
Qu: Leakage Flow Rate at any time
P(: Pressure al any limc
A=Qy/Py'?

® Calculate consumption flow Q¢ as follows;

Q=Q-Q
where Qc; Consumption Flow Rate al any time
Q ; Inflow Raie to the Block at any {ime

® (Calculate Leakage Ratio between Q 2nd Q

Leakage Ratio= (J Qudn/( J Qav)

where;

f Qy dt: total leakage flow in a day
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J Q dt: wotal inflow to the block in a day

{2) Meter Reading Mcthod

Meter Reading method is that the difference of figures between a master meter reading figures and

total consumer’s meter reading figures should be water losses. The measurement was carried out
for 24 hours in some blocks.

Fig B-11  Schematic Meter Reading Method System
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Qu=Qm - (Qcl + Q2 + Qc3)

where;

y: Total Leakage ow

Qm: Total Inflow rate in Master Mcter
Qci: Total Consumption flow at each meter
Leakage ratio = Q. /Qm

B7.3.3  Results of the survey

The measurement by Meter Reading Method was supplcmentary carried out. ‘To mention betow,
the results of some blocks by Minimum Flow Method were extremely high valugs, so re-survey was

carried out by Meter Reading Method whether these results were good or not. Table B-5 shows
cases of the survey;

Table B-5 Exccuted cases of the Survey

Minimum Flow Method Meter Reading Mcthod
Block | DONE DONE
Block 2 DONE -
Block 3 DONE DONE
Block 4 DONE ‘
Block 5 DONE DONE
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1) Block §

a) Minimum Flow Mecthod

Location, Measured flow rate and pressure, Cateutated Q and Q are shown Fig B-12,Fig B-13,
Fig B-14.

Leakage Ratio is 89%.

Fig B-12 Block! Location
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b) Meter Reading Method

JCA STUDY ON KISUMU WATER SUFPLY AND SEWERAGE SYSTEM

Location is shown in Fig B-15, Table B-6 shows results of meter reading;

Tablc B-6 Results of Meter Reading in Block 1
Meter Start Meter End Mcter Total Start Measured Consumplio
Location | Reading Reading Consumption Date period n
m min m’/day
Bi 1505.390 1546220 40.830] 97/10/7 1485 39.59
Total 3%.59
Bi/1 0.289 0,485 0.196| 971047 1482 0.19
B1/2 0.008 0.054 0.048] 92/10/7 1481 0.05
Bi/3 3.831 3.964 6.133] 971077 1480 3.97
BiMd 1723.846 1724.751 0.905] 9710/7 1485 0.88
B1/5 2012 2.089 0.077] 9H10/7 1487 0.08
Total 7.16
QuL=3959-716=3243
Leakage ratio is 82%
Fig B-15 Block 1 Location
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(2 Block 2
a) Minimum Flow Mecthod

Location, Measured flow rate and pressure, Caleulated Qg and Q are shown Fig B-16, Fig B-17,
Fig B-18.

Lcakage Ratio is S1%.

Fig B-16 Block 2 Location
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&) Block 3

a) Minimum Flow Mcthed

Location, Mcasurcd flow rate and pressure, Caleutated Q. and € arc shown Fig B-19, Fig B-20,
Fig B-21. |

Leakage Ratio is 92%.

Fig B-19 Block 2 Location
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A STUGY ON RiSUMU WATER SURPLY AND SEVERAGE SYSTEM
b) Mzcter Reading Method
Location is shown in Fig B-22. Tablc B-7 shows results of meter reading;

Table B-7 Results of Mcter Reading in Block 1

Muter Starl Meter End Meler Tolal Start Measured Consumptio
Localion | Reading Reading Censumption Date period 3!
Yy min m’/day

B3 30.012 32.953 2.9411 97/10/7 1510 2.80
Tolal 2.80
Bi/1 1.889 2.396 4.507] 941047 1508 .48
B3/2 3.151 4.379 1.228] S%10/7 1510 1.17
B3/3 0.058 0.087 0.0291 910/7 1500 0.03
B3A 2.055 2122 {067 91710/7 1500 0.06
Total 1,74

Q.=280-174=106
Leakage ratio is 38%

Fig B-22 Block 3 Lecation
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{4) Block 4
a) Minimum Flow Mcthod

Location, Measured flow rate and pressure, Caleulated Qg and Q are shown Fig B-23, Fig B-24,
Fig B-25.

Leakage Ratio s 44%.

Fig B-23 Block 4 Location
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SCABTUDY ON KIS EATER SUPPLY AND SEPERAGE SYSTEM
(5 Block §
a) Minimum Flow Mcthod

Location, Mcasured flow rate and pressure, Caleulated Qg and Q are shown Fig B-26, Fig B-27,
Fig B-28.

Leakage Ratio 1s 98%.,

Fig B-26 Block 5 Location
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b) Mecter Reading Method

HCA STUDY O NiSLA MATER SUPPLY AND SERERAGE SrSTEs

Location is shown in ¥ig B-29. Table B-8 shows resulis of meter reading;

Table B-8 Results of Mcter Reading in Block 1

Meter Start Mctler End Meter Total Stant Mcasurcd Consumptio
Location | Reading Reading Corsumplion | Date period n

o min m*/day

B5 3463.280 5606.545 143.265] 97/10/5 1465 140.82
Totat 140.82
B5A 3091.385 3159.237 | 67.852] 07/10/5 1475 | 66.24
Total ‘ 66.24
B3/l 18.422 26.561 8.1391 97/10/5 1460 8.03
B5/2 11.781 22,9806 11.205) 9%10/5 1460 11.05
B5/3 1314 1.090 2.776] 93/10/3 1460 2.74
B5/M 1.754 1.630 2.876| 971/10/5 1465 2.83
B5/3 0.853 1.466 0.613] 91/10/5 1460 0.60
B5/6 2574868 2576.092 1.2241 91045 1460 1.21
Total 26.46

Q=14024 -66.24 = 7400
Qr = 140,82 - 66,24 - 26 46 = 48.12
Leakage ratio is 65%

Fig B-29 Block 5 Location
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B7.3.4 Summary

Survey results are shown in Table B-9.

Table B-% Sununary

JICA SFUDY ON KiSUMR WATER SUPPLY ANG SEATRAGE SYSTEM

Block No. of Leakage Ratio (%) Remarks
Connections  |Minimum Flow Method Mster Reading Method

81 L4 89 82{Industria}

B2 117 51 Commercial

B3 4 92 %*38|Residential

54 21 44 Residential

B5 66 98 65{Residential

Note: Average leakage ratio is considered to be between the figures with ¥mark.
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B7.4 CONDITION SURYEY OF THE EXISTING DISTRIBUTION PIPE

B74.1 General

A condition survey has been carricd oul on the existing distribution pipe network.

The purpose of this survey was to record all components of the system, gencrally as follows;

Pipe location

Pipe diameter (Nominal) 80mm diameter and above
Length of pipe

Materiat of pipe

Year of construction

Location of bulk meters, Valves, hydrants, air valves and other appuricnances

Updating of 1:2500 scale existing drawings

B1.4.2 Methodology

In order to identify mains on the ground, node points were adopted which were transferred to
1:2500 scalc maps.

Casual labourer were engaged to manually excavate the junction points in the distribution net work

and notcs made by a engincer in the field about the status of appurtenances, size of pipe etc.
The data obtained in the ficld has then been transferred to the 1:2500 drawings.

During the entire period of investigation, liaison was maintained with the staff of the KMC such as

General Manager, Water Works Supcrintendents, Operator, Meter Reader, Line Patrollers.

B7.4.3 Resulis of the Survey

Results are shown in Fig B-30 and Table B-10.

B-38
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JCA STLDY ON KiSUA WATER SUPFLY AND SEWERAGE SYSTEM

As shown in Fig B-30, cxisting pipe is concentrated in the center of old town (Kibuye and
millimani). On the other hand, Fig B-31 shows relation between pipe constructton year and kength
of pipc. The ratio of pipe length taid by the year of 1970 reached to 80%.

Fig B-31 Pipc Length and Construction Year
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B7.5

Service Meter Survey

HEA STUDY ON KISUIU WATER SUPPLY AND BEMERAGE STSIEM

Sampling survey of service meter condition was carried out. Resuits are shown in Table B-11 and

Table B-12.

Table 5-1-1 Scrvice Meter Condition Survey

Surveyed on 1987/9
Survey ltems Number of Component
Meters %
No. of household visited 309
Meter condition Working 192 62.1
Wrong or no working 117 37.9
Total 309 100.0

Table 5-1-2 Senvice Meter Accuracy Survey

Susveyed through 1997/10/5 - 199711046

Location Consumplion (m3) Diffeience o
Test meler Existing meler m3 % %
A B A-8 B/Ax100  ISimpl average
indusirial area
SabuniRoad
B1/3- Afro meet factory 5.109 5.169 0940 84.61
industrial area
Sabuni Road 0.239 0.270 0019 93.43
18 1/1- Grada Agencies .
Ndunga eslate
8 5/3 - Budding under
consiruction 2.176 2.460 0316 8862
Ondizki Estate
B 31 - Bulchary 0.506 0.392 0.114 77.47
Tolal 9.680 8.291 1.3583 83.65 565.03

Note: Locahon of each number {eg. B1/3} is 1eferred to 03.2 Results of Survey
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JCA STUDY ON XiSUME WATER SLPALY AND SEWERAGE SYSTEM
C  Existing Wastewater Management Facilities
Cl Introduction

The data and information on the existing wastewater management system arc summarized to
evaluate the system for future use and to formulate a future physical ptan. The existing
wastewater management system in Kisumu Municipality is a combination of sewerage system,
composed of sewers and pump stations and sewage treatment works, and on-site waslewater
treatment system.  Important findings on pre-treatment facilitics for industrial wastewater arg
also explained.

C2 Wastewater Collection Facilities

C2.1 Trunk Sewers

All sewers within the existing sewer net works are concrete pipes with ogee joints except for the
rising mains which arc cither uPVC or asbestos cement. The first sewers were laid in 1958,
thus the oldest sewers are around forty years old, but collapses are rare and sewers appear to be

in sound condition. However, blockages are very frequent in certain sections to cause sewage
overflowing the streets.

The capacity of existing trunk sewers in Central and Eastern WTD was calculated based on the
information of pipe diameter, invert level and ground surface level collected from the previous
F/S report and of pipe length read directly from the drawings in the F/S. For calculation, the
Manning equation is used for gravity sewers with “n” value of 0.015. The results are shown in
Table C-1 and C-2 for Central and Ezstern WTD, respectively. The capacity of existing sewers
will be examined to be able to cover the future design flow rate, the detail will be given in
Appendix H.

In addition to the information of existing sewers collected from the previous F/8 report, the
following data and information on the existing sewers were collected by the longitudinal surveys
conducted by the JICA Study Tecam. The collected data and information is pipe tocation, pipe
diameter, pipe length, ground level, invert level and manhole cover level. The sewer pipes are

225 to 450 mm in diameter and 10.33 km in totai lenpth:

- Scwers frem the municipal staughter house to the Kibos trunk sewers
(diamcter 225 mm, tength 3.82 km)

- Kibos trunk sewer

C-1



JICA STUDY ON KISUML WATER SUPPLY AND SEWERAGE SYSTEW

{diameter 225 mm, tength 2.77 km)
(diameter 300 mm, length 1,87 km)
(diameter 400 mm, length 0.69 k)
—  Sewers along the Ring road (from Kisumu Christian Ceater to Nairobi roads)
(diameter 225 mm, length 1.18 km)

Based on the information collected, the capacity of above sewers is calculated as shown in Table
C-3. The resulis indicate that these sewers do not have enough capacity required for the flow of
the year of 2015 as summarized in Table C-4. In addition, some part of the sewers, which
installed at shallower depth under the ground or installed above the ground level, do not have a
function as trunk sewers, means that branch sewers cannot be connected with the sewers without
any pump system,

Therefore, these sewers are judged not to treat as trunk sewers for future use, and the figures of
existing trunk sewers mentioned in Section 4.3.2 (2) Eastern WTD excludes those of scwers.

Some part of the sewers will be used as branch sewers in future.

C2.2 Pump Stations

Existing three pump stations, Sunset Hotel P.S., Kendu Lane P.S., and Mumias Road P.§,, are
not operated due to the broken pumps without any repairs.  This resulted in sewage overflows
at manholes upstream of the stations or direct charge to Lake Victoria. These pump stations
are necessary to be rehabilitated urgently to improve the living cnvironmental conditions and
dispose the health hazards smoothly,

c3 Sewage Treatment Works

C3.t Conventional Sewage Treatment Works

Conventiona! Treatment Works with a trcatment capacity of 6,800 m’/d was initially completed
in 1957 and once rchabilitated in 1987, It provides primary and secondary freatment to an inflow
comprising of domestic, commercial and industrial wastewater. At present the mechanical/
electrical equipment js in need of rehabilitation/replacement, and the Conventional Treatment
Works has experienced frequent stoppages due to failure of mechanical and electrical facilitics.
The Works is not operated properly during the night time due to the absence of operating staf¥.

The sewage treatment works has been subjected to severe over-loading in terms of sewage

C-2



JEA STUDY ON KISUML WATER SUFPLY AND SEWERAGE SYSTEM

volume and loads, the quality of effluent is more than 100 mg/l in terms of BOD.  The intet,
primary sedimentation tanks and humus tanks will need to be expanded to cope with the flows
proposed in 2015, The bio-filters are the limiting component at present, with three not
functioning and the remaining three fillers operating at approximately twice the deéign loading,
thereby achieving a very much reduced BOD removal rate.  In order to preserve the quality of
offluent below 50 mg/l BOD it is necessary to rehabilitate the existing sewage treatment works
and 1o introduce adequate non-structure measures to control the industrial wastewater, which is

the major pollution load contributor.

In addition to treating wastewater the existing works contain sfudge digestion and drying
facilities. The facilitics convert the liquid sludge removed from the wastewater to a dry cake

form which is then sold as an agriculturat fertilizer. A schematic layout is shown in Fig. C-1.

32 Nyalenda Sewage Treatment Works

This STW treats about 2,000 m¥%d of sewage, which is only about 20 % of the design
waslewater treatient capacity and provides preliminary, secondary and terfiary treatment to an
inflow predominantly domestic in origin but including effluent from the New Nyanza Hospital.
‘The works consists of an inlet works with screening and grit removal, 3 No. facultative ponds in
parallel and 6 No. maturation ponds arranged as three (3) parallel pairs, The treated final
efftuent is discharged to an adjacent watercourse, from whence it percolates to the lake via the

Nyalenda papyrus swamp. A schematic layout is shown in Fig. C-1.
C4 On-site/Communify Wastewater Treatment Facilities

Following on-site wastewater treatment systerns such as septic tanks, pit latrines and bucket

latrines are corunonty used not only in rurat area but also in urban and peri- urban aseas.

Septic tanks are used in the low density residential areas in Milimani area and at certain
institutions. Septic tanks operate satisfactorily in the area. Emptying sludge service for septic

tanks are provided by the municipality.

Pit latrines are commonly used in the peri-urban and rural area in the municipality. Pit latrines
of various designs are used as follows: '

e  Pit with a slab at pround level and a superstructure of timber poles and iron sheets
wilkout a roof or ventilation to the pit;

e  Pit raised above ground level and a superstructure of timber/iron sheets with a roof.

C-3



A SEAOY ON KISLMU BATER SUPFLY AND SEWERAGE SYSTEM

The raised slab prevents surface water from entering the pit and provides extra pit
volume; and
»  Ventdated improved pit with a raised slab and sound superstructure. Pits were scen

wilh a manhole for emptying by a vacuum tanker or manuatly.

In areas prone to floeding, a common problem is coltapse of pit latrines. This is probably due to
their poor construction in unstable soils and the problem can be overcome with lining of the pit

and raising the floor slab to prevent surface waters entering the pit.

Another common problem is that of high ground water level that reduces the available pit
volume and increases the frequency of emptying the pits or digging new pits. Contamination of
the groundwater is a serious consequence especially in areas where shallow wells and boreholes

are used for local water supply. Emptying of pits in many areas is not possible by vacuum

tanker due to the Hmited or no access to the sites.

Bucket latrines are used in a very limited arca. A daily collection service are still operated by the
Municipality, and the waste is disposed to Nyalenda STW. But daily collection service becomes

difficult to operate without any proper vehicle or manpower.

In rural area where population density is low, the on-site facilities function wel. However, in
high population density area, especially in informal settlements, combination of poor state of pit
tatrines, poor drainage and lack of proper solid waste disposal leads to a deteriorate the sanitary
environment and significant increase in water bome diseases such as mataria and diarrhea. In
those arcas, wastewater from washing, cooking, bathing is usually discharged into the nearest
drainage channels. In case that drainage channels are not well defined, this tzaves stagnant pools
of wastewaler. The close proximity of pit latrines can cause the contamination of shallow wells

which constitutes the main water supply.

Cs Industrial Wastewater Pre-treatment Facilities

A questionnaire survey on existing industries was carvied out with assistance of WSD, in which

industrial wastewater pre-treatment facititics were one of the questions.

The only pre-treatment of industrial effluent appears to be at Kicomi Textile Factory. The
treatment of the final effluent is by seftlement tank, this does not however remove toxic
substances, such as sodium suiphide, copper and chromium which are used in the drying
process, high temperatures and high pH values were also observed in the effluent. These

substances cause pdor bio-filter performance in the Conventional Treatment Works.

C-4
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Pre-treatment of the textile factory waste would allow the Conventional Treatment Works to
produce a satisfactory BOD. The most effective ways of dealing biologically with textile wastes

arc by activated sludge and oxidation ditches (acrated lagoons).

C-5
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Table C—1 Inventory of Existing Trunk Sewer in the Central WTD

Sewer | MH. 1 MH. invert | Ground
Line | No. | No. Dia. | Slope | Velecity | Capacity| Length| Elevation Surface | Remarks
Ne. . Efevation

mm §F o/oo { m/S m/S m m m

Al AKI8 175) 128] . t1if  0027] | 921 1.180300f 1182624} ...

Ki? 7" 92| 1.178.651} 1,181.100
B LI OO O L1 B 2. 94| 1,178.651] 1,181,100

K16 186} 1,179.481} 1,179526
xie 11 ais| 1seol 004 781 1,179.481 1795761
K15 264] 1,176.234] 1,178.509
AR L 175] ..102} . 084} 0020; 1151 1,176.234 1178509] ..
K14 379| 1,175.061] 1.176.985
ke b b oaas| o vis  0s8) 0021 103 1,175.061} 1,176.985

K13 ' 482| 1,173.806/ 1.175.766
a2 ki | v 228l e3] | osol 0035) 90 1173896} 1175769

Ki2 9" 50| 1,173.482] 1,175.766
A3 k12 | 2a8f 27 o510 0020 75} 1,123.482¢ 1,175.766

K11 9 751 1,173.278] 1,135.156
Ly ...225) | A) 063 0025§ 85| 1,173218] 1,475.196} ...
K10 160! 1,172.927] 1,174,699
o 1 ]...225] 44 085] 0026] 18] 1,172921] 1174699 ...

K9 238| 1,172586} 1,174.394
o O L4 225] 36| _ose| ooea|  103| 1.172586] 1.174.304

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

K8 9” 103] 1,172.217] 1,174.0%0
ks | | 28| 33l oeol o024  O1)1.172217 14090
K7 194] 1,171.876] 1,173.480
K 22% 38 060] 0024 75§ 1,171.8761 14734800

K6 269] 1,171.592| 1,172,566
ke 3 1. 28]  as]  ose} 0023] 811715924 1IZI08Y .o

KS 349] 1,171.312| 1,172,261
K5 2250 48] osgl o027} 70l LITENZNIIZ201} ...

K4 419] 1,170.967| 1,172 261
4. 225) 28]  0s2| 0021] 1070 1170967} 117228018 . ..

K3 528 1.170672| 1,171.956
Ak3 1225 49 062] 0025  88] 11706728 $,171.95

................................. PRI A P~ SR

k2 614} 1,170321] 1,171.194
K2... 225! 13| 084 0033]  20] 1170321} 1.171.194

KiA 6343 1170175 1,171.042

KIA_| | 225} 4]  0%0| 0036] . 35| 11703750 LITLQIZL o
K1 - 669] 1,169.882| 1,170.737
LS 225| 116|  1.05] o0042] 951 1469882\ 1170730 ...

136 ‘ ' 164] 1.168.782| 1169670
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Table C-1 Inventory of Existing Trunk Sewer in the Central WTD

Sewer { MH. 1| MH. Invert Gr'ou.nd
Line No. | Neo. Dia. | Slope | Velocity | Capacity| Length| Elevation]| Surface | Remarks

No. Efevation
mm o/o0 m/S m/S m m . om
Aot fraal L sl L b L7808 aneot
T41 1,170873| 1,171.956
................ ko P LATOBTI LATIO
140 1,170.43t) 1,171.956
drao b Y ] 110430 120956

T39 N/A_ N/A
138 L b A N/A .

138 169544 1,170584]
BT AU RRN ISR NN NN SR B 11695441 1170584} ...

137 1,169.062] 1,169.822
B LET A T e 11089062] 1 169822

T36 1,168.782) 1,169.670

A-5 J1as |1 815|337 . osd| oose| 42 11e8782| 1,160670] .

734 15" 42] 1,168.626] 1,169.365
................. 34 L 1. 31| 160]  1.74)  0.192 61} 1,168.626] 1169365 .

133 103} 1,167.648 _1".1.68.603
A6 1133 | ). .315] 18]  149] 0165 80| 1,167.648] 1,168,603

132 15" 80] 1,166.700] 1,168.145
dmaz |4 ams| ee|  1a3] o1zs| e8| 1166700 1e68148]
131 168] 1,166.100] 1,162.384
I LE I - L3180 aal 091 0101 75 1.166.100) 1,167384F

130 243| 1,165.767] 1,167 689
A7 |rao | |...375]  114] 1410 oie2| 100 11685767} 1467689

T29 15" 100 1,1'54.624 1,165.860
128 315| 313| 266] 0293 100| \,164.624] 1,165860

T28 200 1,1'60.891 §,162.202
A63 308] 1,159.336] 1,1560678
daea | b ars|  a5ap 29| 0242] - 42] 1159336 1,160678

126 350} 1,158.269) 1,159,764
i LEL: T ...315] 336 252] 0278} 58] 1,158.269] 1,159.764

125 408 1.1‘56.3-19 1,158,088
Jres || sis| a0l 246  o0272] | 42f 1156319 1,158 088

T24 ' 450] 1,154.974) 1,156.106
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Table C—1 Inventery of Existing Trunk Sewer in the Central WTD

Sewer | MH. | MH . Invert Ground
Line | No. | No. Dia. | Slope | Velocity | Capacity| Length| Elevation | Surface | Remarks
No. ‘ - Elevation

“mm | ofoo | m/S | w'/S m m m

A8 |T24 525 .45§). . .387) 0193 | 37111548741 1.156.308) .

123 | 21”7 37| 1.153.289] 1,154887

T8 L )L..525) . 423) | 354F 076 | 45) 1.193289) 1154887} .
T21A 82| 1,151.387] 1.153.516

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

M7 g 62| 1.176.843} 1,178.239
Az L2060l 076l 00301 | 620 11768431 11782301 ...

M6 124] 1176.472] 1,178 264
Avs L f.2ea] 82l | o7il  oo3t] 60 1,176472] 1,178264

M5 184] 1,176.102| 1.177.956
me 4o a5l 62l 0771 003} 60| 11760028 1177888)

M4 244} 1,175.232] 1,177.779
O . 225] 62 077 0031 60] 1,175.232] 1177.7179

B2 . M8 L. 2251 .60 ..0761 0030l €20 11772131 1178222} ...

M3 304] 1,175.361] 1,177.192

M3 225 ..62]...0770..0031]  60]1,175361] 1.177.192

M2 : ‘ 364] 1,174.591] 1,176 581
M2} )...225) 180 131 00524 54] 1,174.991] 1176581
M1 428| 1,173.841] 1,175.064
MU booees)  esol 251 Q102] 461 11738411 1175064
Al18A ‘ 474§ 1,170.669] 1,173.480

JAIBA l..225] a60]  1.24| 0049] 220 1.170669) 11734800 .

Atlg 496] 1,170318] 1,172870

dms 1225 244 1533 0061 93] 4170318 11728700 ...
Al7 581} 1,167.996] 1,169.822
Atz L. )...225] 3511 185 0074} 60 1167996} 11608220
AlS 651} 1,165.853{ 1,168.298
B-3 _{AIG Y .s0a) tedy 150 0106 62111658531 1,168298| .
Aib 127 62| 1,164.856] 1,167.079
o JAIS .300) .58 089] 0063] . 85]1,16485611167019]

Ald 147| 1,164378] §,167232

B-4 Al aco| 3128 220 ois2| 73| n1e43i8f 11672324

Al3 j2” 73} 1,161.659] 1,164.336
dais | b soof 227] 70l 0426]  60f 1.161698] 11643368
Al2 §33] 1,160.209] 1,163,117
daiz || a0l 224] 137} 0a25]  eof 1160209 1,063.1017)

All_| 193] 1,156.952| 1,162.355
BS fAIN_}....)]..300] 98} 118 00831 15111388521 1.462355 @ ...

Al0 | 127 _15) 1,158.211] 1,160678
LAae ) oL soop V18l 189l M1zl 139) niss2nilvie0e7sy

Ag ‘ 180] 1,156.157| 1,157.478
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Table C—1 Inventory of Existing Trunk Sewer in the Cantral WTD

Sewer | MH. | MH. invert Ground .
Line No. | Neo. Dia. | Slope | Velocity |Capacity] Length| Elevation SL;_rfacQ Remarks
No. : ) Elevation
mm | o/o0 | m/S m/5 m mo ‘o
B-6-1fa0 I 1 300 06| 22| oosel 45| 1,156,157 1157478

AB 127 - 45] 1,155.682 ,157.173
dae Lo acol el 128 o000 104] 1,155682] 1,157.473
A7 149] 1,154.478} 1,155.649

A8 25t} 1,153.316] 1,154.887
B-6-2 1A ...300F 46| 080 0057} 60} 1,153316] 1,154887

60
A5 60] 1,153.042] 1,156,959
s ]300 s 092] 0065] 60| 1,153.042] 1,156959

ASA 120] 1,152.682] 1,155.954
Jaaa ]300 a9l 083l oosol  a2] 1,152682) 1155954

A4 152} 1,152.524] 1,155.192
qaa L L300 58] 090l oosat  estiisasoaliissasel ..
ASA - 2171 1,152.149] 1,153.973
T . L) L oosof  aissaveelsassenal
A3 248] 1,151.789} 1,1530186
B8 .. 3180 18] 053] 0009) | 52l L1B17B9L1ISIONGL ...
A2 15" ' 52| 1,151.710} 1,154,430
a2 N ..375) . .28] .073] 0080l . 60j1151.7108 11544300 . . ..
Al 112} 1,151.542] 1,152.274
AL 3880 G81L 0090 | 441 1.131.942] 1152274

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

T21A i56] 1.151.387] 1,1535186
ToSewerA-gl 1 '

Ag iAo L2250 38 1031 0224 32] 1,151.387] 1,153516

T21 21" 32] 1,160.271] 1,152.296
Avae || ses] 24|  os4| ots3] 32| 1,151.271) 1,152.206]

120 84| 1,151.195] 1,153.058
Jreo V1525 .23 0831 0179]  sol 1151.195] 1,153058

719 114] 1,151.0791 1,153820
1.5 OO 2] SO 2. SO LY 1] WL E 411 1,151.0791 1,153 820

Ti8 155§ 1150991 1,152,754
i LILL A ..528) 28] osi| 0197] . 85)1isoe9n)uis2zsal

T17 240] 1,150,756] 1,153.820
LN B2l 3 096 | 0208 35] 1,150,756} 1,153.820] -

Ti6 2751 1,150.649] 1,152 906
e b | o528l 23] 083)  0178] 671150649 1,452006] -

T15 ] 3421 1,150497] 1,153.668
e 1 ]...525] 23p 083 0479 30| 1,150.497] 1153668}

T14A 372] 1,150.427] 1,152.144




JEA STOY O IS e A PER SUPRLY AND SEATRAGE SYSTEM

Table G-1 Inventory of Existing Trunk Sewer in the Central WTD

Sewer | MH. | MH.
Line No. No.
No.

Dia.

Slope

Velocity | Capacity

Length

trvert Ground
Elevation| Surface Remarks
Elevation

mm

o/o0

m/S m/S

m

m m

S LILEJ RS N

LUYLC) AL

i
382

1 t50.406] 1.152 144

B LA S

083 0.179

.92

an

1.150409] 1152144} ..
1,160.195| 1,152.144

9291 .48 .

140247

25

489

Lisoags| pas2iay

1,150,085/ 1,1562.144

4 I 2% T

21"

094; ..020% .

103

1,150,085 1,152, 1448

103

1,149.772] 1,152.144

71 I 2. J

0771 ..0187} ..

2
194

1.140592] 1,152.144

79

B LLL FRR N

528 .24 .

o84 Q1831

104

298

11495920 1152144} .
1,149.345] 1,154.382

18

B 1L W A

251230

3130810 .

102

14493458 11513821 e

1,145.983] 1,150.620

LS LI 1.0
17

1on .08 .

81
81

1,145.983} 1,150,620

1,145.751] 1,154.382

T7

28

177

1,148.531] 1,151 534

T5

B L0 I E

289

RAE LR SR AR, | E—
1,148.263| 1,150.620
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A SFAGY ON KISLMU WATER SUPPLY AND SEWERAGE S¥5IFM

Table C~1 Inventory of Existing Trunk Sewer in the Central WTD

Sewer | MH. | MH. Invert Ground
Line | No. | No. Dia. | Slope | Velocity{ Capacity| Length| Elevation]| Suirface | Remarks
No. Elevation
mm o/oo m/S m/S m m Som o
C-1 IKae | b2 ok b b 131743788 1376833
KAS g~ 1,172.597] 1,174507
KA4 : 1,165.743| 1,167.630
draa Lo b | 165743 1067630
KA3 1,157.906} 1.159.551
KA2 1,153.264} 1,155.164

JRAZ b | 11032680 1085068

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

KA1 1,150.764{ 1,152.144
................ KAL Lol ibi o b ] 0,150,764 1,152,044

15 1.148.263] 1,150.620

A-12 115 | ..8000 25| agal o266l 10| 1,148263] t.150620[
T4 24" 102 l,t48.004 i.150.315
dra Lo 1. 600p 22 oss| o2s0| 120f 1,148004] 11503158
13 222| 1,147.745) 1,150011
e b b eool 3ol 103 o2e1] a4l 11477458 vas001d
12 266] 1,147.614] 1,150.620

TiA 346} 1,141.402] 1,145.197

Ot 187 . 300) . 83).. 068] 0048| 50| 11564151 1,158094

196 12° 501 1.156.249] 1,158.480
86300 L B0)..002) | 0051) | 4511562400 1158480

99 95] 1,156.082 1,158.538
80 Y B0 38 0TI 0050) 6] 11560821 1158538

98 141] 1.155915| 1,159.212
A8 ] 300) 33088 0048| | 60) 1,159.915 1,159.212

83 203] 1,155.715 l_,lsg'.zga
88 800) 33 | 068] 0048  41] £,155.715) I,459286)

82 2424 1,155579] 1,159536
B L2 L3000 331068} 00481 | 49] 1,155.579) 1,159.536

81 291{ 1,155.417] 1,159576
st f | sool 39] or4] oosz] o] 1is5417f 1159578
80A ' 340] 1,165.225] 1.159700

80 3641 1,155.380] 1,159.069
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SCA STLATY OK RSO RATER ST Y AND SLYERAGE SYETEM

Table G—1 Inventory of Existing Trunk Sewer in the Centrat WTD

Sewer | MH. | MH. invert Ground
Line No. | Ne. Dia. | Slope | Velocity | Capacity| Length| Elevation]| Surface Remarks
No. ‘ Elevation
mm | o/c0 m/S m/S m ™ m

p-2 so b ] 3005 33| oes| 0048]  50]1,185.180f §,1500601 .

"~ {x15 127 50| ¢,155013] 1,157.768

0 L. 3 T N 300| ... 35| 070 0050] 50§ 1155013} 1,157.368] ...

Xi4 100] 1,154840] 1.157.690

Ix1a b1 acol 34| 06| 0047]  42) 1,154840] 11526901 ...

X13 142] 1,154.708] 1,157.649

x| 1o3cel 38l o7i] 0050|301 1,194708] LIDTOAN

X12 172] 1,154.6004 1,157,120
xiz | 1...8008 33|  o06s| oossl 6O L154.6001 LISTAZOL o

X11 232] 1,154.400} 1,157390
Axuc ]800 33| 068 0048) 401 1154400 1LISI3O0L o

X190 2721 1,154.267] 1,151.706
X9 322] 1,154.100] 1,157816
o b T a0l 3 osll ooarl . s}11541000 1157816

X8 . 387| 1,153.893] 1,157.863
X8 300 .33) ..068] 0048 58} 1153893% 1157863

X7 445| 1.153.700] 1,156,618
o LS 300 3.4 069] 0049 45| 1,153.700) 1,1568818)

X6 490| 1,153.545] 1,156.165
ixe I b 300 32| 067] 00C4] 47} 1,153545] 1,156,165

X5 537| 1,153.396] 1.156.375
LS 300] ..37]...072 0053 . 5411533964 1156375

X4 591} 1,153.195] 1,154.997
xa | ]300l  33f  068] 0048 | 420 1153195 1ISA007 oo
X3 633 1,153.055} 1,154031
a4 ] 200  403f  238] ole8| 451 11530550 1154081} e

X2 678| 1,161.242] 1,152.742
Xz ) ). 800 364 | 2261 0160 601 1,151.242] 1,152 742

X1 738) 1,149.056] 1,150839
ARL 300] 478] 259  0183] 201149096} 11508391 ...

.............................................. R P bty Spg

X1A 758) 1,148.100] 1.150.029
LJXIA 300 155) 148 0104 45| 1,148.100¢ 11900200 .

TIA 8031 1,147.402] 1,149.197
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JCA STURY ON K5I BATER SUFPLY AND SEWERAGE Sr37End

Table C-1 Inventory of Existing Trunk Sewer in the Central WTD

Sewer | MH. | MH. . Invert Ground _
Line No. | No. Dia. | Slope | Velocity | Capacity| Length] Elevation{ Surface | Remarks
No. : ) Elevation
mm | o/oo | m/S m /S m | m S m

et Ixks } o b..800] b b ] 8BINZA  IN/A L
KKs | 24" 86|N/A_ [w/A
KK4 178|N/A N/A
) SS,C00 I ISR ST OO SR N 88INJA INJA b
KKa 266IN/A N/A
AR L o L BOINZA L INAA
KK2 356|N/A N/A
ERZ b b L LTOINAAINAA N

KK1 426|N/A N/A
LU SUUUUNS: SRVSSNNY WSOV SOOI I | 1./ N/A

Tt 440| 1.147.400] 1150011
ToSewerA-14 = 1 b b b

A-13 ITIA 800] -19|

© -]

.1,147.402] 1,149,197

T1 24" 7} 1,147.408] 1,150011
A-14 aT1 . 1...600] 304 328| 0928  10) 1147408} 1450001}

sS4 24" 10] 1,147.105) 1,149.858
. 8003290 3A1)0963) | 190] 1,147.105] 1,14985

s3 200] +,140:850] 1,143.000
A ] 800 A3 1280 03491 | 124] 1140850 1.143.000

S2 324] 1,1402317] 1,141.476
AP b L B0 e OO, 1140317 1,141,476

51 424|N/A N/A

LW a1 88IN/A N/A

SAI1 88! 1,144.900] 1,146300|

SA10 180] 1,144.643] 1,146.150
1108 T SRR SR S S— e WAL SEE WAL S

SA9 234/ 1,144.162] 1,146.062
I LU R S ey o 121 1,144,162 1,146,062

SA8 311] 1,143571] 1,146,180
O STV D S NS b 89] 1,143571 1,146,180
SA7 371] 1,142.473] 1,143.880
................ SAT Ao ] 98] 1142473 1143880
SAB ' 430| 1,141.888] 1,143,090
B S51.0 00 R O R e 11341888 11430008

SAS ' S01] 1,141.274] 1,142.679
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JHCA $TUOF OF KSLR AATER SUFSLY AND SEAERAKE SYSTEM

Table C—1 Inventory of Existing Trunk Sewer in the Central WTD

Sewer | MH. | MH. Irvert Ground
Line | No. | No. Dia | Slope | Velocity  Capacity| Length| Elevation| Surface Remarks
No. Elevation

mm 0/00 m/S m /S m m m

1R D T I T AT Rt ACE L) B—
SA4 585] 1,140.156 I.MI.S'IO
SAZ 623 1,130.767] 1,141535
Isaa Lo oo b 32] 1,139.767] 1,141,535

SA2 655|N/A ,141.231
822 L e b ZE A 1,141,231

SAl 683] 1,138,832 1,141.261
AL e e 28] 14388321 1 A4126M
SAIA 711] 1,138 349] 1,140929
Asmab b o S 1138349 1140929

SAIB 785] 1.437.100} 1,140,960
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MR STUOY OK AR AATER SUPPLY AND SERERAGE SYSIEY

Table C-2 Inventory of Existing Trunk Sewer in the Eastern WTD

Sewer] MH. | MH. Invert Ground
Line | No. | Ne. Dia. | Slope { Velocity | Capacity| Length| Elevation § Surface | Remarks
No. -] Etevation

mm | o/oo | m/S m /S m . moc ] ome

A-1 B0 & Vgl 186 1,030 0025 102 v163413] y469822)
BY ? 102{ 1,166825] 1.162.603

B o joovms] 29| 094)  0023f 18| 1,166825] 1,162,603
sT] ‘ 180] 1,1658¢6] 1.167.384
488 Lo L 1381 124l 108)  00626) 90| 1.1658%6| 1162384

B? 210] 1,464274| 1,166,165
B |4 N15) 104f  084] 0020] 35| 1,(64274) L.4681651

86 305] 1,163.911| t.165860
A-2 IB6 b 175) 147 100|  0024] 50| 1,163911] 1365860
B5 1 50f 1,163.177| t.164.793]
8BS 38| 120] 09t 00221 687 1163177 1964793 -
84 t18] 1,162.360] §,162.8§2
B3 9" 92| 1,162.037] 1.162507
B2 199 1,161.750] 1,162507
B2 fo...225) .34l 057 00231 104} 1,161750] 1362507}
B8l 303} 1.161.400] 1.163.117
Bt bl 2e5] 5% 013l 0029] 20} 1,161.400{ 1,163.117
N6 323} 1,161280] 1,162812
A-4 IN6 | | 225] 1131 1.04]  e0d1] 17| 1,161,290} 111
N5 9" 77| 1.160.42i] 1.161.288
NS | )...225] 254]  156f 0062 90| 1.160.421] 1,161.288

N4 167| 1.158.135| 1,162.954
AN p 3 .220) 282)  1e4f 00651 | 75| 1.158135] 1162864

N3 242] 1.156.017| 1,157.173
8] 2250 8380 180} 0072) 68| 1156017} 1a57.473)

N2 310] 1153718} 1,155.9%4
N2 . 225 100] 098] 0038]  108] 1.153.716] 1,155954
N1 418) 1,452631| 1,153.668
Ao INL L P N/ALeAl 14 1152631 1.653668

W24 i4] 1,152542| 1,154.303
A-8 W24 |.315] 217] 229] 0253  63] 1152542] 1,154.303

w3 | 157 63| 1,150.795} 1.151.878
W23 1 |...835] 2041 1961 0211 85| 1150.795} 1,151878]

W22 148] 1,149061] 1,150534
w2z ). 318) . 224]  208] 022)] 82| 1.149061) 11509834

W21 230| 1.147.225| 1,148.746
V20 306] 1,345.649] £.147.150
W19 370] 1.144.060] 1145871
w19 S 310 661 103f 0114 %1] 1,144.060) 1,145871

wWig ast] 11439981 1.145671

o LicU
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Table C-2 Inventory of Existing Trunk Sewer in the Eastern WTD

A STLEY 0% KSR R ATER SUPELFAN) SERERAGE SFTEM

Sewe
Line
No.

MH | MK
Mo. | No.

Dia.

Slope

Velocity

Capacity

Length

Invert
Flevation

Ground
Surface | Remarks
Elevation

mim

0/00

'S

m/S

L]

m-

in

A-T.

wi7

18"

0

ALY B

AL

92581 .

w32
15

1,143.1713

.1.143.998)

LR T 1) I—
1.144.16

..5LL) -

LALEY I—

188 ..

0.261] .

12
147

1,142.333

Lisaaey
1,143.083

BLALAS

L4500

1ner ..

1631 !

L) S

223

Jyasosyl
1142245

LAWISAL T
W15

B 521 .| H

129

235

1.141.496

1042245 ...

1141413

1,142.163

300

2.

189 ..

301

“agE

§.140.138

(1414131

LR LA I
1,641,138

A-8

w13

27

BT 3 S

A

0.46f .

86

.1,140.138

86

1,140.0{9

L BIALAIBL
1,141019

w‘ 3. =

2L

AL

ALY L] -

A 87 =

1,135.901

1140013

AR LELLES S—
1,1406.901

LT A1 W 21 B

enf .

BB
259

1

00

o1t

1150008
1,140.800

815y 031 .

03]

.68

1,139.800

1,140,800

321

1,1359.782

1.140.182

A-9  IWI0A

N7 -1 U L E:. N

{217

221f ..

L

“To

1,139.664

1,139,782}

RRE ALY B
1.140.664

615

14

Y] .

89

1,139.664]

oo

1,139.535

1,140.535

813

L)

839] |

188

1,139.535

1,140.635]

1,139.405

$.140.405

UYL .

32

280

1.139.275

1,133405) 1,

0409 e
0.215

084

90|

WL139.2990

$.1402150 .

1,139.125

1,140.125

B L. S

1.2

0.71

0.252

94

1,139.125

1,140.125

464

1,139015

1,140.015

W5

L I

0.7 ..

0.273

94

1,139015

1,140.015

558

1,138.887

1,139.887

AT10 W4

BLE | B

018 .

027131 ..

100

1,138.887
1,138.744

1,139,887
1.139.744

LE .

0.19.....

0213} ..

200

ool

1,138,603

1,138,744}

L3974
1.139.603

T, | —

018 .

0213 .

302

L

1,138.:803
1,138461

11398031
1,139.461

. |BZ..

220]

fot L] ISR U N

20

20}

1.164.612
1.164.946

11898601
1,163.832

480 .

2191

16

UL S A W

g6

1,164.949
1,161 290

resesel L
1.162.812
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HCA 5OV ON TSR] WATER SUPRLY AN0 SEWERAGE SYSTEM

Table C-2 Inventory of Existing Trunk Sewer in the Eastorn WTD

Sewer] MH. | M. Invert Ground
Line | No. | No. Dia. | Slope | Velocity | Capacity| Length| Elevation § Surface | Remarks
MNo. Elavation
mm }| ofoc] m/S m'/S m m oo m-

LU LT T S B 229 46 086 0026l  118] 1,185.2401 1,182.3848
B13 9" 18] 1,164.310 51.167.'384
gB1a | ) o 2es) 36 089 0023 119 11642100 1.167.384) ...
Bi2 235] 1,184.217} 1,166.0412
AB12 & 228 81 0g1] _0036] 95 13642171 1.166012) ..
Bil 330} 1.163.454] $.164.946]
Bty |1 ees| 265]  156] 0062{ 85| 1,163454) 11649468
NG 415} 1,161.230] 1162812

c-1 |leato) ox.o2a5k b i 4. 1181576) 1,363,107
oAy | ¢ 1,160.967] 1,163,726
deas 1o oo i J].aae0961] 3637200
CAS 1,159.214] 1,160.678
CAl 1,158986] 1,161.440
_lear 1. i ——
158545
................................... N D S R 11585451
CAD 1,i58.157] 1.159.002
Jdeas I b LA158187] 1489002)

-JGAS.

qCAd e e e ) Q0O 00001 L

9 67, Y R ISRV SN ISP USRI, S ..0000 0000
CAZ 1,157.599] 1,156.716
CAZ 1o S ] 11275991 1,156,716
CAt 1.157.452| 1.157.478
dCAL L e 1.187:462] 1.157:478

c15 1,157.032} 1,157.478

G2 1618 | ]800l ) 1198163 1,158,545
c1s | 12” 1,152.0321 1,151,418

C-3 fCi15 | | 335 43 094 0104 32| 1,157032}-1,157.478
ci4 | 15" 32| +,156.883| 1,156.868]

lea | 1. 39| asl _ oss| 0091 74} 1,156883] 1,156.868
ci3 106} 1,156578] '4.156.868
ez i L3ms) 31l oa7p oossi 108 1156578 1156868
cl12 212] 1,156.245} 1,156.716

e | V..simsl 32r o78] 0088 13| 1,156245) 14567%8]
Cil 325] 1.155.8831 :1,156.716
e 31 315 38, 085 0094 95| 1155883 1156716}
Ci0 4204 1,155523] 1,157.326
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A STAOY O KIS A TER SUEPLY AND SENERASE SYBTENM

Table C-2 inventory of Existing Trunk Sewer in the Eastern WTD

Sewer] MH. | MH. Invert Ground
Line | No. | No. Dia. { Stope | Velocity | Capacity| Length| Elevation | Surface | Remarks
No. Elevation
mm_ | ofeo | m/S m/S m m m

C-4 1620 NA Y b b . 1:108293) 11599581
cl1e 1,157.785] 1.159.154

B Co 20 ORI SRR SUURRPUE SOOI DU ORI 12 2L ) WLk ) ——
c18 1,157.672| 1.159.154
N CSTTIN0 N FRNUNUN SO N NS ISR W05 10112 B LT | E——

Gi7? 1.156.212{ 1,157.630

cp.de22 | ENAL e ] 1190.324) 1,151,783
c21 1,156.608| 1,167.783
dezt bbb e b L 1:150.608) LSTIBY
ci? 1.158.212] 1,157.830

C6 1617 | L NA L A0 202) LABTOION
cto 1.155523| 1.157.326

co 15" 100} 1,155.136] 1,156.564
aes b 3isp 3% o81] 0090l  111f 1,455136] 156564
c8 - 211] 1,554.746] 1.156.106
c-8 (g | 18151 34 080] 0089 114} 1,154.746] 1.156.106|
Cc? 15° 114] 1,154.356] 1,155.497
ler. 3 l...8m5) 31 o084l 00928  105{ 1154356 1,155497
6 219} 1,153966] 1,155.192
L. 31s) .53 100 of1if  52) 1,153966] 1,165.182¢
c5 271] 1.153.888] 1,155.192
ooy bbb 27] 1,9538688] 1,155182)
C4A 298|N/A N/A
CA | 318] . L S3IN/A N/A
c4 o 331] 1,153.603} 1.154430
c4 315] 31| . 084 oo92] 85 1,153603] 1,154430|
c3 416] 1,153.288]| 1,154.430
des . )..315 291 074 0082] 32 | 1,453.289] 1154430
G2 443| 1,153.197] 1,153.668
jez ars| 33| 077 o085l 56| 11531971 t,1538668)
GClA 504] 1,153.021] 1,153.516
deia V. ss| . 34] 080 0089 70} 1,153021) 1153546
Ci 574] 1,152.783] 1,153.668
e o). 315 81 107] 018 25( t,152.783) 1,153668]

N1 s99l 1,152,631 1,153.668

o-1 fai || 28] 51l o070l oozsl | 59] 3.170886) 1.i81488|
H4s | 97 59) 1.479.287] 1180535
nas || 228)  20f 044 0017 108] 1.479.2874 11805351 ..
H44 ' 165] 1.179.078] 1.180.643
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SHZA S PO ON KIS A TER SUPALY NG SEMERAGE SYSTEW

Tabls C-2 Inventory of Exisling Trunk Sewer in the Eastern WTD

Sewer] MH. { MH. 1 ¢ Invert Ground

Line | No. | No. Dia. | Slope | Velocily | Capacity| Length] Ftevation | Surface | Remarks

No. ‘ : Elevation
mm | o/o0 | m/S m/S m e ~m

H43 267 196| 1,179.446
qH43 L1 eash 162|125 0080]  BO( 1,178.196] 1.179.446
H42 347] 1,176.901} 1,178.166
H41 4571 1,175.241} 1,175.982
JHae b 225 126)  1.10] 0044 -‘"--'---‘]-"'Qi 1030740 11768821
H40 5674 1,174.352} 1,175.644
nse o pooeesy b Heen). 66} 1,074352) 1175644
Ha9 533|N/A N/A
H38 695 1.171.968] 1.173313
H3? 744|8/A N/A
AT 220 i L NOBINAA, INAA
H22 852] 1,171.172} v.172.500
D-3 [H22 } | 225§ 42| 063 ....._..9.9.2._5.'.._.__._____!__!_!1____1.21.2!_:.1‘72 1,172.500{
H2t | 9" 111] 1.170.702) '1,172.342
2 | ]..225]  14s8]  1.18] 0047 ”011”0702 MANEE Y
{H20 221] 1.169.092] 1,171.122
rzo | L eos| g4l 119l 0042] a1t i69.002 1,175,122
[Hio 332| 1,167.448] 1,169.504
A9 .. 225) 1847 1331 0053 112 1,162.448] 1,169.504
HI8 444] 1,165.387] 1,167.385
qmis | ] 2ast av3)  weol  oe79] | 110] 1.165387| 1167385
Hi7 554] 1,160.842| 1,163.117]
iz |1 2es| 518 2231  oo0ss| vio| 1i60842| 19630070
Hi6 664] £155.142| 1,151553
Laas Y 225] 2541 1596} 0062) 110 _1,185.142 “57553
H15 174] 1,152.353] '1,154.233
ris b ees) 259l 157 0063]  i10| 1,152.353) 1,154233]
Hi4 884| 1,149.505] ‘1,151.625
H13 1012] 1.147.822] 1,149.471
o-4 i3 | ] s00f sel 1i2] oorel 0] 19418220 fad8amy]
Hi2 | 127 60} 1.147.286] 1,148.955
w2 | L s00] 63l 094l ocosr|  100] 1,147.286] 1148955
HI1 160 1,146.656] 1,148515
s 41300l s0p  034) 0059l - 110] 1146.656| 1148515
HI0 270] 1,146.101] 1.148.167
uie §o ] 300) 53 090] 0063 :.1.!..'.3.* 1046.101] 1,148167)
Ho : as0] 1,145.472} 1.148402)
L x 300] 46 0.80) 0051 106 1145472 i.148402]
H8 456] 1,144.982] 1.148.622
..... He 4. ..3001 114] 121 0089 102] 1,1449682] 1148622
H? 588| 1,143.820] 1,147.015
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Table G-2 Inventory of Existing Trunk Sewer in the Eastern WTD

Sewer] MH. | MH. invert Ground

Line | No. | No. Dia. } Slope | Velocity | Capacity| Length| Efevation | Surface | Remarks

No. Elevation
mm | o/oo | avs | m'/S m m m

0-5 |H2 ._..f..300] t3)  126] 0089] 1031 1143820¢ 11400188 .

H6 12 103 1,142.651] 1145326

ue 4o ]....800) 125 1331 0084 102 2xaz65t) 11a5326)
H5 205] 1,141.375] 1,144.067

o-6 W5 | |..318] 18|  osg| ooedl 04| 1141375 1044067
He | 15" 104} 1,141.191] 1.144.115

e || asl el narl oaeal s04f viaraer) 1148015
H3 208] 1,140.004] 1,144,146

0 LT OO U1 -~ ] SR IO O L) B P 1500 L S R
H2 313| 1.146.816] 1.142.808

ez b ] 315) 60| 331] 0373|103} 11468161 1.142808) ..

Hi 416} 1.140.629} 141,702

e L} sws| as]  oe2| ei02f  110] 1140620 nrarzozy
Wi4 526 1,140.138] 1,141.138
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Table G—-3—(1) lnventory of Existing Sewer in the Eastern WTD
based on Longitudinal Survey (Slaughter House Sewar}

MH |MH. Invert } Ground | Manhole | Earth
No. | No. | Dia. {Slope|Velocity{Capacity] Length] Elevation| Suiface |  Cover | Cover| Remarks
' - Elevation} Elevation '
mm |o/oo] m/8 | m/S m- . m: m:: m: - m
120A1 T 225 248]  154] 0061  60]1,181.922]1,185.153] 1,184082] 2978|Slaughter
110A 60| 1,180.437]1,182.042{ 1.182.367 _ House
LICAL . 225p 241 154] 0061  60(1,180.43211,182.042] ,1823074 1.307i8ewer |
110A 120}1,178.952] 1,180527 i,180.042 :
10Al | 2o8] 243]  154) ooe1l  60]1,178952(1,180527 1,180942] 4322

1I0A 18011,177.46741.179.062| 1,179.417
toAl 1 225} 2473 1541 0061|  601,177.46211,179062] 1,179.411} 1.347

240} 1,175.982| 1,176.842} 1.178.282
vioal | 22sf 1101 128) 00511  €0|1.175.982|1.176842) 11782821 0607 . _.

| 300|1,17496141,176377| 1.476961] -
110A _225] 170] . 128] 00s1| . 601,174961]1.176377) 11769648 1163

110A 360| 1,173.940] 1,174.5221 1,175.990
100A] | 225i 170] 128l o051  60]1,173948]1.174522]1,175990{ 0329 .
110A 420{1,172919|1.173517] 1.174919] _
noal | 228l 170l _128] 0051}  60[1,172919]1,173512}1,174919] 0345 . |
110A 430} 1,171.898{1,372.717{ 1.173.848
110A ..225] 110] i28] 0091 60| 1,171.89811,1722.717] 1,173 848} 0566}

110A 540]1,1708727]1,172.035] 1,172927
oAl 1 225 981 081l 0039 61(1,170.877]1,172035) 1,172.927) 0805|

110A 6011 1,170274} 1470117 1.172.221
t10af | 225] 98| 097} 0039  60}1.170271|1,121.017| 14722244 0593l

100A 661]1.169.675]1,170.352| 1.171.725
100A }.225) 1991 1.38| ©0055]  60{1.169.675|1,170352} 1,171.725| 0424
1D0A 72111,168.429}1,169.557| 1,170.429
100A] . 1.225] 991 Q% 0039 61]1,168.479]1,169.557] 1.170.429] 0825
100A 782]1,162.873] 1,168.9224 1,169.873
100al | 225 99| 093] o039  60j1,167.87311,168922]1,169.873} 0.796] |
1060A 842]1.162.277]1,168.222] 1,168.137
100A 225 99] 097 0039  60[1,167.277]1,168.222:1,168.137) 0692¢

100A a02| 1,166.681]1,167.762] 1,168.681
100A]  j 2251 98] 0971 0039}  60]1,166681]1.167.762] 1,168685) 0828]

99A 962]1,166.085[1.167.067| 1,168.185
ool 1 2250 99| o097l 0039  60]1.166.085]1,167.067) 1,168.185| 0.723
98A 1,02241,165.489 1,166.467] 1,§67.539
98Al | 225] 99| 081 0039]  55|1,165.489|1,166467] 1,167539] 0725 . ..
97A 1,07711.164.943] 1,166.022} 1,167.143
97l 1. 225(1988]  436] 0.173]  55/1,16494311,166022] 1,167,143 0826]

96A 1.132]1,154.047]1.165.712] 1,166.087
96Al | 225! pea#] ENUMLT SNUMIE  6411,154.04711.165712¢ 1,166087]11.412)
S5A 1,196]1,163.627|1,165.252 1.165.92_7
[ 95A] ] 225|-54.7] #NUM! | #NUM!E  49]1,163627]1,165252] 1,165.927] 1372

94A 1,245} 1,166.306] §,165.072} 1.165.526
94l { 225! 678]  285] o101] 49| 166.306{1,865072] 1.165526|-1487] - |
93A 1,224] 1,162 985] 1,164.462| 1,165.885
93A} | 225] 66| 080]- 0032 61|1162985]1,164.462] 1165885} 1.224} |
92A 1355 1,162.585] 1,164.437) 1,165.155
o2a] 1 2250 66l 080 0032]  60[1.162585]1,164437] 1,165.155| £.599)

91A 1.41501,162.192| 1,164.181] 1,164.892
S1A| l.225] 66 080} 00321  60j1,362.192|1,164.181}1,164.892] 1.736]
90A 1.475]1,161.799} 1,164.048] 1,164,549
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Table C—-3-{1) Inventory of Existing Sewer in the Eastern WTD
- based on Longitudinal Survey {Slaughter House Sewer)

MH|IMH . Invery | Ground } Manhole | Earth
No. | No. | Dia. | Stope]Velocity|Capacity} Length| Elevation| Surface | Cover | Gover Remarks
Elevation| Flevation
: m . m m m

011.161.799] 1,164,048} 1,164549] 1.996] . . .. .|

1535 1,162 406] 1,162.743] 1,164.006
8oA] | 2251 232| 1491 ©0059]  60]1.162.406]1,162.143 1164006 o084} |

mm | ofoo] m/S | m'/$ m
90A 2251 -10.1] #NUM | BNUM! |

88A{ 1,595]1,161.013)1,163.148] 1,163613
asal | 225 65}  078] 0031]  42{1.161.013]1.163148| :
87A 1.697] 1,160,238} 1,163.1831 1,163.338
gal 1 2251 68} 080 0032]  2011,160738]1.163183)1,163338] 2.192

36A : 1,657 £.160.507| 1,162.484] 1,163.507
seAl | 225] 6] 080) 0032} _ 60)1160.607 1,162:484] 1163507} 1624]

85A 1,711741,160.214] 1.162.568] 1,163.314
gsal | 205] 66| 080) 00323  60]1.16021411,162568 163314t 2101)
84A 1,717]4,159.821§1,162.313] 1.162.95%
gaa| | 225t es| ogo| 0032  6111159821|1,162313| 1,162951] 2239} ]
83A 1.928]1,159.421]1.161.808] 1,162.221
83A 225! 66| 080| 0032|  60[{1,159.42131,161.808] 1,162.221] 2134}

82A 1,898] 1,159.028] 1.161.513! 1,162.128
82A] | 225] 66] 080| 0032]  41]1,159.028{1,161513]1,162.428] 22328 .
81A 16391 1,158.759] 1,161.353] 1,161.689
81A} | 225 15 085 0034  43]1,158.75911,181.353) 1,161683) 2341}

80A ' - 1982¢1,158.438|1,161.058] 1,161.478
goal T eas| 7] 082] 0033]  54[1.158.43811,161.058] 1,161.478] 2367

TOA 2.036]1.t58.056]1.160.888| 1,.161.056
708l | 225] 78]  ossl 00341  5311,158056(1,160888 1,161,056} 2579 . ..
78A 2,089] 1,157.643]1,154.248] 1,160,723
18Al | 225] 78] ose|l 0034]  4911,157.643[1,154.248] 1,160.7231-0648} .
TiA 2.138|1.157.261}1,159.283} 1,160.421¢
77A] | 225t 78| _oss| oo03al  60]1.157.26111,159.283] 1,160421) 1769} . ..
16A 2.198]1,156.793] 1,159.443] 1,159.747
[76Al [ 225] -1l anume | snumi]  44]1.156.793]1,159.443] 1,159,741} 2397
15A 22421 1,15685] 1,15957 l,\59.6'5
154 “225] 65] 079 0031) 43| 1,15685] 1,15957) 1.159.65f 2467 .
T4A1 2285] 1156857 1.159.17] 1.158.89
74A| | 225 64} o078] 003t  42] 3,15657| 1.159.07] 1,15888) 2347} .

73A 2327| 1.156.30} 1,159.23] 1,159.92
(73a)  1.225] 67| osol o003z] 60} 1,156.30 1.15923) 1.45992] 2677]
12a] - | - 2387| 115590 1,158.19| 1,59.76
7oAl 1 o2os] 130} 12| 00s4] 6ol 1155901 115879 4.159.76 2637} . .
71A - 2447} 1.155.12] 1.158.83] 1.159.81

| 11A 225) oo 000| ocool 60| 1,155.42] 1.15883| 1.159.81% 34501 . ..
| 70A 2507] 1.155.12{ 1,15852| ,159.90
0a] |.225 5| 079] 0031] 60| 1.155.12] 1,15852] 116990} 3147| . . ...
| 89A - ' 2567 1,154.73] 1,15865! 1.15884
69A| . | 225| 23] o047] o0o19] o] 1.154.23] 1.15865] 1.15884} 3667) . . ...

68A 2627 1.'154.59 1,152.66] 1,159.04
8Al | 225 47]_ o0e1| o0z1| eof 1.35459] 1157661 s15904| 2807
67A 2687] 1,15431] 1,15937] 1,189.72
1AL | 225] 46| ose| oo26| 95| 115431 r.es9an| iaser2f asor|
66A 27221 115415} 1,159.68| 1.159.40
soal | 25| s3] o1l oozl 51 1154.15] 1159611 1.169.401 5207

65A 23730 115391 1.159.03] 1,15951
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Table C—3-(1) Inventory of Existing Sewer in the Eastern WTD
based on L ongitudinal Survey (Staughter House Sewer)

MH|MH. : .Invert | Ground | Manhole | Earth
No. { No. | Dia. |Slope}Vslocity| Capacity) Length] Elevation| Surface | Cover [Covert Remarks
. Elevation| Flevation
mm|ofoo] /S | w/S| m | m 4 m |iim m
65A] | 205 46| o66] 0026 50| 1.15391] 1.15903) 1.15951f 4867} . .
B4A |_2823] 1,153.68] 1,158.71] 1.159.28
| 64A] ) 2251 23| 0471 0019| .44} 1,15368] 1,15871):1,159.28] 4777) .
63A | 2867] ‘1,16358] 1.156.32] 1.159.48] @
63al | 28] 22 oa46] o0018] | 50| 1,15358] 1,15832] 1,150.48| 4487
62A 2917 1,15347] 115833 §,159.47]
g2a) | 2051 22| o048 0018 51| 1.15347) 115833 §,150.47f 4607}
61A 2968; 115336] 115781 1.158.76
61af | 225] 23] o041] oors] 56 315336} 1.15781] '1,158.76] 4197

50A 30243 1.15323] 1.15857] 1.159.00
60Al | 225] 22| o4s| 0018] 50| 1153231 115857} 1,15900| 5087
59A 3074] 1.163.12] 1,158.16] 1,157.84
89Al 1 2251 23] 0471 0019] 52| 115312| 1,158.16]. 1.157.841 4781
58A 3.126] 1,15300] 1,152.75| 1,158.67
58Al | .225] 22 o0a6] oos| 50| 115300| 1,157.75] 1,15867| 4497[ . |
57A . 3.176] 1,15289] 1,157.90; 1,158.33]
57A]_ .| 2251 24| 048] o019l ' 50| 115289 115190; 115838} 437571
56A 3.226¢ 1.15277] 1.151.54] 1.158.31
56A| | 225} 221 046] 0018] 60! 1.15277| 1.157.54] 1.198.31} 4517
55A | 3z86] 1,15264] 1,157.23] 1.157.64] -
89Al 1 2o5] 23] o041l o0019] 60| 1152641 1,15723] 115764 4337]
54A | 3.346] 115250} 1,156.90] .t.152.70]
BaAl | ezs) 22p o046 0018f 50| 115250} 1,15690] 152701 4.141
53A 3,396] 1.152.39] 1.15652| 1,157.66
83A| 1 225 22| 046} o0t8] 60} 1,15233] 1,15652| 1,157.66] 3817
52A 3456] 1,152.261 1.156.41] 1,157.40]
s2al | 225] a0] os2] oo025] o] 1,15226] 115641} 1.t5740f 3897}
51A 3516] 1,152.02] 1,156.19] 1,157.42{ -
I1A 25| 40| 062% 0025 60| 115202} 1,15818] 115742 3917] |

50A 3576] 1.156.78] 1,155.28] 1,156.73
[ 50A} I 225 38l o060] oo024] 63| 1.161.78| 115578] 1.18613| 3747]° 1
49A 3639] 1.151.54] 1,15548] §,156.24]
49A1 | 2251 3] 060] 0024} 60| 1,151.54] 1,5548| 115624} 36811
48A 3,699} 1.151.31| 1,154.48| 1,15591f
| ABAL 1225 -~5.8] #NUM! | #NUM! 62| 115131} 1.154.48| 115594y 28174 .
47A 3761] 1,151.67] 1,154.70] 1,155.42
a7Al | 225] 138  115f 0o04s|  60; 1,351.67| 115470} 116542| 27791 ]
46A 38211 1,15084| 1,154.43] 1.155.14
A7A| 1 235) 1718)  131] 0052  60) 115167} 1,46470| 1155424 2737
46A 3.821] 1,15060] 1.153.85] 1,154.90
_connects to the Kibos Trunk Sewer :
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Table G-3-(2) Inventory of Existing Sewer in the Eastern WTD
based on Longitudinal Survey (Kibos Trunk Sewer, Upstream)

MH.| MH. Invert } Ground | Manhole | Earth
No. | No. | Dia. | Slope | Velosity| Capacity| Length | Llevation| Surface | Cover | Cover| Remarks
Elevation] Elsvation
mm | o/oo] m/S m/S m " m m m m

B .. ).225] ~23]1 o051 0020 60| 1,157.76; 1,16023} 1,161.41] 222|Kibos
2B . 60| 1.157.60} 1,160.23} 1,161.15 Trunk
28 | | 225) 33] 056p 0022] 60 1,151.60| 1,160.23] 1,164.15] 2.38|Sewer

3B ‘ 120] 1,157.40| 1.160.21] 1,160.40
38 1.1 2251 28 052] o0021] 57 1,152.401 1,16021] 116040 256f
4B - 177] 1.152.24] 1,160.33] 1,160.27
4B 1...].225] 26] 050 0020 53] 1,157.24] 1,160.33| 136077 284

5571 19300 "1.157.10] 1.159.92| 1.16045
S8 || 225 21 0s1] 0020]  63f 1.157.10] 115992 116045 257

6B 293} 1,156.93} 1,160.14} 1.160.18
68 | ...1.225] 271 0851 0020 63 1,15693} 1,160.14] 1,160.18] 296|
7B 356] 1.156.26] 1,160.06} 1,160.26
B 1 1 228 271 051 0020 62| 1.156.76] 1,160061 1,16026] 305| .

a8 418| 1,156.59] 1,159.45} 1.160.11
88 | | 2251 23] 051 0020 60| 1,15659] 1,15%45] 1.3604¢! 261
9B 478| 1,156.43| 1,159.41| 1,159.80
98 |...).225] 23 0511 0020] 28] 1156.43| 1,159.41] 1,159.80| 273
108 504} 1.156.36} 1.159.27] 1,159.98
0B} ) 225 27| 051| 0020 60| 1,15636] 1,153.27
118 564] 1,156.20| 1,159.63
1B | | 225 23] 051] 00201 60| 1156201 i,159.63| 1,15845| 318}
128 624] 1,156.04} 1,159.55
128 | 4 o225| '28{ 052{ 00214 60| 1,15604) 1,159.55] 1,16024} 326
138 684] 1.155.87] 1,159.35] 1,160.37
138 | ].225] 271 053l 0020] 60| 1,1595.87] | | 196087} 823
148 744] 1,155.71 39| 1,160.22

148 | | 2251 27| o051 o00z0 60 t155.71] 1i59.39] 1,16022] 343]
158 804] 1,155.55| 1,159.22] 1.159.39
158 1 . §.225] 123) 109} 0043] ~ 60f 1,155.55| 1,15922]) 1159.39| 342)
168 864| 1.154.81] 1,158.6?| 1.15865
168 225 12) .034) 0013 §0; 1154811 115862} 1,15865) 356 .

118 9241 1,154.74] 1.158.33§ 1,15826
178 | | 225] o8| 028 oou] 60| 1,15474] 115833} 1,158.26] 334}

188 984| 1,154.68| 1,15833] 1,15824
188 | 1 225] -52] ¥NUM'? #NUMI |  60f 1,154.69] 1,15833) 1,15824] 339]
198 1,044] 1,155.00] 1,158.07| 115838
198 | | 225 8ol o088l 0035] 601 1,15500] 1,158.07] i,158.38] 282|

208 1,104} 1,15452] 1.157.87] 1,158.41
208 | 2250 12| 034] 0013]  52f 1,15452] 1,157.87) 115841 310f
21B 1,156} 1.154.45] 1.157.80] 1.158.21
218§ f 225 v2] 0341 00i13] 60| 1.154.46| t.15/80| 1.15821] 308 .
22811 , 1.2t6] 1.154.39] 1,157.45} 1,158.16
228 L2250 12{ 034] 0013] 60| 1.154.39] 1.157.46 1,158.16] 282(
[ 238 1,276} 1,154.32| 1,157.48] 1.158.00
238 | 223} 13] 035] o0014] 60| 1154.32| 1,157.48) ,15800) 291)
248 1.336] 1,854.24] 1,152.41} 1,152.94
248 | 1.225] v2f 034] 0013] 601 1,15424) 1,162.41) 115794 292
258 1,396] 1.154.17] 1.i52.09] 1,158.03
268 | | .225] 11} 032] 0013] 53} 1,164.17] 1,152.09] 115803 267]
268 1,449] 1.154.11] 1156.87| 1.15761
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Tabls C-3-(2)} Inventory of .Existing Sewer in the Eastern WTD
based on Longitudinal Survey (Kibos Trunk Sewer, Upstream)

MH.|MH. _ " lnvert | Ground | Manhole | Earth |
No. | No. | Dia. | Slope | Velocity] Capacity| Length| Efevation Sur_faée Cover } Cover| Remarks
‘ : Flevation! Flevation

mm } o/oo| m/S I m'/S m om o) cami ) o ma m
268 | | 2es] 12| 034] 00131 60| 1.194.11] 1.19687] 118161} 25M
21B 1,500 1.154.04] 1,156.68] -1,152.71
218 1 2250 131 035] 0014] 601 1154041 1,156.68} 1,157.71) 239}
288 ] . ‘ 1.569] 1.153.96} 1.15643] 1.157.72 '
28B | | 225) 12| 034] 0013] 60| 1,15396] 1,156.41| 415772} 2201 . ..
298 1,629| 1,153.89] 1,15637] 1,157.34]
2081 | 208] 120 034l 0013!  60f 1,15389] 1,15637| 1,157.34] 223
308 1.689] 1,153.82¢ 1,156.07] 1.157.80
B ] L2250 vil o o32f 00131 61] 115382 1,15607| 115780 200|
1B 1.50] 1.153.35] 1,152.71] 1.152.81 :
3B l225] 121 034 0013]  606] 1,193.15] 1,1872.71) 1,157811 37
68] 1,152,571 1.157.67

328 1.810] 1.1
e8| J205] 13 o3sl o014t 6ol 1,153.68] 115257 115267 364]
338 1,870] 1,153.60] 1,152.37] 3,157.60
338 L228] 121 034]  0013)  42] 1,15360] 1,157.37| 1,15760] 352f .
| la4B 1.912] 1,15355] 1.152.01} 1,152.35
348 | | 225 12| 034 0013  60f 115355 1157011 115135
358 1972| 1.153.48 94| L151.14
358 1 | 25l 12| 034 0013] 60| 1,15348| 1,15694] 115744 3211
36B 20324 1.15341] 1.167.08] 1,157.26] . -
368 | | 225 12| 034 0013 60| 1153411 1,151.08] 1.157.26] .342|
3B 2,092| 1.153.34} 1.156.82] 1,§52.01
3t | | 225] 12f 034] 0013] 60| 115334} 5.15687] 1.15701] ‘328
388 2,152} 1,153.27 78] 1,157.47
388 1 | 225] -82.0] #NUM!§ ENUM! 60} 1.15327) 1,156.18} 1,157.17| 326
398 2.212] 1,155.19] 1.156.83] 1,155.79
398 1 ..|.225] 43e] 203] 0081 60| 1,15519}) 1,15683] 1155791 13%] . ...
408 ' 2212] 1.152.61] 1.15657| 1,15658
0B | i 2250 89| 092] 0037  63] 1,15261) 115657} 115668 371
418 2335] 1,152.05] 1,155.80] 1,155.80
418 1 ). 225} 252] 1585 0062] 63| 115205} 1155801 1155804 350}
428 2398] 1150461 1.155.50| 1.155.00
42B | 1. 228 07| gNUME BNUM! | 671 1,150.46] 1155501 115500 478)
46A 2465} 1.150.84] 1.154.43} 1.155.14

C-25



A ST Of KiSLAT) AATER SUPTLIANMD SEWERAGE SYSTEW

Table G-3-(3) Inventory of Existing Sewer in the Eastern WTD
based on Longitudinal Survey (Kibos Trunk Sewer, downstream)

MH.|MH Invert | Ground | Manhote } Earth
No. | No. | Dia. | Slope|Velocity|Capacity] Length|Elevationt Surface | Cover |Cover] Remarks

N ' Elevation| Elevation
mm | o/o0] m/S | m/S m m m m m

asa] |22l 1021]  3.43|  0124] 61} 1,156.60f 1,15385] 1.154.90) ~300Joint .

44 61] 1.15037| 1,15350] 1,15458 with the
AR 225| . 38{  060] 0024 ..........@9{..Ql..-.!.:’!Q-_%??.. 115350} 1,15458)  2:88{Slaughter

1.150.14] 1,153.29] 1,153.94 House
VBAL 225] 40| o062 0025[ 60| 1,150.t4] t,153.29] 1,15394] 290|Sewer
A2A ' 181} 1,149.90] 1,152.95§ 1,153.82
ApAY ] 228) 33| | 056) 00221 60] 1,14990] 1,15285] t195382| 280] |
41A 241] 1,149.70] 1,152.73] 1.153.28
atal ] 225) 38| 060} 0024  60] 1149.70) 1,15273) 1,15328| 278} ..

A0A 301 1,148.47 1,15206] 1,153.17

donl | 300] 39 074] 0052y 44| 1,14947) 1.152.08] 115307} 226] ...
39A 44| 1,14930] 1,151.49] 1,15280
3oa| [ 300l 39l 074] 0952} 571 1.14930% 115049] 1,15280] 186

38A ' - 101] 1,149.08] 1,151.65| 1.15250
3sAl_ [ 300 38 o73] oos2l . eo] 114908 1.15165] v,15250 2241 . . .|
37A 161] 1,14885] 1,151.13} 1,152.19
3. 300] 38} o073l o00s2] 601 1048858 1,151.13] 1152180 185} |

36A 221] 1,14862] 1.151.03] 1,152.10
36Al 1 300| 40f ©075] o0o053] 6o 1,14862] 1,151.03| 1,152.10] 208

35A 281] 1,148.38] 1,151.08] 1.152.02
35A| F s00] 38| 073] 0052 60| 114838 1,151.08] 1452021 231 .

34A 341} 1.148.15] 1,151.02] 1.151.80
3aal | .300] 38l 073] 0052] 69| 1,148.150 1,151,021 1.15180¢ 233

33A 410} 1,147.89] 1.150.90] 1,151.69]
334 300{..._...ﬁ.-9 075 0063] 6ol 1,147.89¢ 1,15090) 1.151.69] 268] .

410] 1,147.65] 1,150.76} 1,151.55
J32A s00] 38| o073 0052f 65| 1,147.65 1,150.76] 115155 278

31A “535] 1.147.40] 1,150.68] 1.151.45
31A 300]  38{ o073 oosal 60| 1,147.40] 1,15068] 1.15145] 295]

30A 5951 1,147.47] 1,150.71] 1,151.37
3oal 1 aco] 35l o070] o050l 66| 147174 LISOZIE LISLATE 321 ...

29A _ 661| 1,14694| 1,15030] 1,151.14
29Al | 300] 38l o73] oos2| | soy 114694} 115030f 1.15114] 3081

28A 716] 1,146.23] 1.15024} 1,15081
28 | 300] 38| 073] 0052)  69] 114673 1,15024] 115091 3.8

27A] “"778] 1.14650} 1,150.29] 1.150.60
L27A} 300*39 L0741 0052 57| 1,14650] 1,15028] 1,35060) 346]

. 833} 1,146.28} 1,149.62] 1,150.65
26a| ] 300] 42t 077| 0054 12| '1,14628) 1,149.62| 115065} 3OM ...

25A : ) 845 +.14623] 1,149.67] 1,150.186
25A] 1 aoo|  40[ 075] 0053] 30| 114623) 1,149.62) 1.150.6] 306] . ]
24A 875| (,146.11] 1,148.88] 1,14931
28 ] 300] 37| _©072] o0051] 30} 1,146.11) 1,14888] 1.14831) 244 |
23A 005] 1,14600] 1,148.47] 1,14884
23A0 | acol 38| 073] 0052] 60} 114600 114847 1,14384] 2.14
22A 9651 1,145.77} 1,14854] 1,14887

1.025) 1,14553] 1.145.13] 114863
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Table C-3-(3) Inventory of Existing Sewer in the Eastern WTD
based on Longitudinal Survey (Kibos Trunk Sewer, downstream)

MHIMH ‘ Invert | Ground | Manhole | Earth

No. | No. | Dia. [ Slope|Velocity|Capacity] Length| Elevation| Surface | - Cover, | Cover| Remarks
Elevation] Elevation]| - :

mmfo/oo] m/S | m/SE m-- | m com o cm ] m

20A 1065| 1.14538] t,147.48] 1.14806]

207l 3008 38 073 0052 60] 1,145.381.1.142.48]: 1,14806] 1.77

1,125] 1,145.15] 1,146.80] - 1,142.36]
JOA) 300f . 401 0301 0093f 38§ 1.145.351:1.14680] 1.14736] ‘132 ]

18A 1,160] ‘1,145.01] 1,14652] 1.146.76 :
JeAl 1 3001 . .34]..069 0049] 351 1,14501) 1,14652] 114676 118l ]

17A 1,195] 1.144.89] 1,146.43] 1,146.76] -
AIAL L L.300) 147]  14al 01024 38| 1,14489) §,14643] 114676 12l ]

' ' 1,233] 1,144.33) £,14631] 1,1465
ENOM L 68f 1,124331 1,14831) 14608 vesl
15A 1,298] 1,144.48] 1,146.28 ‘1,1'46.71* :

Jdoal ] 3001 asl 080} 0081| 65| 114443} \14608] 1146 | varl

14A 1.363] 1,144.18] 1,146%62] 1,147.06
14A a00| 3s|l 073 oose| es| 1tad18] 114662| 114708 210]

13A 1,428] 1,14393] 1,147.10} 1,147.73 .
134 3001381 073[  0092): 651 1143931 1,147.101:1,142.73] 284

12A 1493] 114368] 114504] 1,14837] ]
Jd2al . ].800) 140l 140l o0oo9l | 65l 114368 114504] 11437 1ogl |

nal T 1777 isse] 1,1a2.37) 1,14348) 1144178
Al T so0l vaa] r4t] _oxool  sal vz viasas[ 1asadl ozl |
10A 16221 1,141.87] 114368 '1,143.63
toal” 300l " 2a] osa] ooss|  esf 114187] 114388 114365 148
9A 1685) 1,141.74] 1.14317] 1,143 19
oAl |30l 22| "o%sl ooas| esl 1iarmal viasail vaasiel wtiol ]
8A 1.750] 1,141.60] 1.142.100 1,142 35!
2al T sool 21| osal ooss| rar] 1141e0] 11az10f 11e23s| ota|

7A 1871] 1,141.34] 1.141.20] 1,142 30|

anp L asel gl o) 033l 121) 1,141.34) 114120} £14230] -083]

6A 121] 114108} 1,14036] r1a172|
LOALL ]800 20 0T 013 1211 1,141.08] 1,14038] 1.t41.72] 121}

5A 242| 1,14083] 1.140.05] 1,141.93
..... AL L 400 208 071 G113 121 1,140631 114005 114193 ~127

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

aA 3631 1,14057] 1,13957] 1,141.65]
AL Lol 2y ol 0113 128] 1,440571 1.13957] 1,141,658 -1 49l

A 584] 1,14031] 1.139.77| 1.14152
VBAL )45 23] 071} om3l 121 1,14031) 1,13977 1,141.52{ -1.03

24 605| 1,140.06] 1,$40.13} 1.140.06
GEALL. ] 430) 23075 Q18] | 841 1,14006) 1,140.13f 1,14006] -042|Najrobi

1A 86| 1,139.87] 1.140231 1,14088 Road
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Table C-3-{4} Inventory of Existing Sewer in the Eastern WTD
based on Longitudinal Suivey

MHIMH . . , Invert Ground | Manhole | Earth
No. [ No. | Dia. i Slope |Velocity] Capacity| Length| Etevation} Surface Cover }GCover| Remarks
: : Elevation | Elevation
mm | ofoo| m/S m'/S m m m Lm. m
(N20f 1 150|531 054) 0010)  6i}1.152. 573 11534131 1,193893] 066 Kisumu
N28 61] 1.152.249] 1,153.669] 1.154.243 Chistian
nza| 1 oasol sal osal ootel | 60} 1,152.249) 1,153,669 [ 1,154.249¢  1.24]Center
N27 121] 1,151.932] 1,153.943] 1,154.382
 N2) 150 53] o54] 0010] 56| 1151932] 1,153943] 1,154.382] 183}
N26 137 1151 636 1,154.206] 1,154.736
Nesl | 190| 52}  054] 0010 37| 1.151.536] 1,154.206] 1,154.736] _ 239
N25 214] 1,151.442] 1,154.3345 1,154.592
Nz5 150l 53l 054 o010f  51] 11514428 1,154.331] 1154582 27
N24 265 1,151.1721 1,154541] 1,154872
N24| | 150l 53| 054) 00101 54} 1,151.172) 1154541 (1548124 319}
N23 319 1.150887) 1,154.771] 1,154.837
N23| | 150] 93] 054 0010]  40]1.150887] 1.154.77111,154837) 3} .

N22 359] 1,150.6761 1,155.536) 1,155.476

Ne2l | 225] 100] 098] 0039]  32]1.150676] 1,155.536) 1195416 461
N21 32} 1,150.355] 1.155.161] 1.155.185
N21] | 225] o1} 098] 0038l  55]1,150355| 1.185.461) 1.195.180) 400} . ..
N20 87| 1.149.802 115203'0 1,152.552
Neol ] 225! 10|  ogsi 0039 68 1,149.802| 1,152.030] t.152. 552 198} .
N19 155] 1.149.118] 1,151.780{ 1,152.468
Nig| |.225] 104} 098] 003%f  48; 1,148 118} 1,151,780 1,152.468] 241
Ni8 203} 1.148635] 1,151.864] 1,152.350
Nig] | z25| 1013 098] 0039 48] 1,148635] 1,151,864 1,152350} 2981 .
N17 251] 1,148.452] 1,151.865) 1,152.202
ENL7] ] o225) 1001 098] 0039 4411,148.1521 1,151,865 1,152202] 346}
Ni6 295} 1,142.716] 1,151.950] +,152.360
Ni16] | 225] 835) 283  0.012{ 39| 1,147.710{ 1.151.950 1.152.360] 399|
NI5 334! 1,144 454} 1,151.960] 1,152 266
Nis| | 225] -704] snum | snumr | 391,144,454 | 1,151.960] 1,152266; 1251
N14 373| 1,147,198} 1,151.245] 1,151.549
N14] | 225} 398| 19s]  oo78| __ 60] 1,342.199] 1,151.245] 1,151.548] 37%along
Ni3 433] 1,144.806] 1,150.670] 1,151.356 the Ring
N3] | 2251 -27.9] ANUM| sNUMIE 58] 1,144.806] 1.150.670 1:491.396] _561|Road
Ni12 491! 1,146.426] 1,150.000] 1,152.176
Ni2f | 225 428) | 203]  008] 557 1,146.426] 1,150000] 1,152.176¢ 332| .
N1t 546] 1,144.066} 1,149.645] §,151.466
Ni1 225 -285( #NUM' | #NUM! | 57| 1,444066] 1,149.645] 1151466y 533
NIO 603 . 1,149.100] 1,149.440
NiOl 1 2251 65| 018] 0031 955 } 145693] 1,149,100} 1,140,440 315
NS 658 1.145.333] 1,148 700] 1,149.000
| N9 225] 65) 079]| _0031|  95]1145333| 1,148,700 1,848000f 311)
N8 713| +,144.973] 1,148.650{ 1,148.792
N8l |.225] 66} 080} 0032 56] 1,144.973] 1,148650| 1,148.792) 342] =
N7 ' 769) 1,144,606} 1.147.370] 1.144.926

NI| [ 225] es| o8] 0o03t] 53] 1.144606) 1.147.370] 1144926} 251}

N6 822| 1.144.259] 1,147.255] 1,142.409
Ne| | 225] 66} 080| 00321  2311.144259) 1,147.255] 1.447.400f 274
NS 845] 1,144.108] 1,142.215} 1.147.358
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Table G-3-{4) lnventory of Existing Sewer in the Eastemn WTD
based on Longitudinat Survay

MH.
No.

MH.
No.

Dia. | Stope| Velocity] Capasity

lnvert

Length{ Elevation

Elevation | Elevation

Ground | Manhole | Earth
Surface Cover quer Remarks

mm | o/oo| m/S m/S

m -

.m

N4

2291..88] 080] 0037]

...178) 1,144.108

1,023] 1,142,942

11472181 1,142358] 285 }
1.143.200] 1,144.565] -

MNap

N3

229183 Q191 0031

55[ 1,142,942

| 1,143.2001 1,144565 oot}

1.078] 1,142.582

1,143.325] 1,143.882

2281 68} 080} 0032

_40] 1,142 582

1143325 1,143862] 049

W T ERPEEEH Epirond Ervipnt B S
WN2EC1.220) 66p 0801 00321 | 58;1,142.320) 1,142820] 1,143 480 0.25[Nairobi
N1 1,1761 1,141.940

1143012 1,143.270 Road

Table C-4 Estimated Capacity of Existing Sewers in Eastern WTD

Estimated Reguired
Sewers Capacity Pipe Capacity
(m3fs) (m’ls)
Staughter House Sewers 0018 ~ 0.061 0.038 ~ 0456

Kibos Trunk Sewers

Upper Stream Section
Down Stream Section

Ring Road Scwers

1 (mainly 0.032)

0013 ~0.020 0.196 ~ 0.456
0024 ~ 0113 0570 ~ 0.628

| 0.031 ~ 0030 0.096 ~ 0.110

Note: Required Pipe Capacity is the design flow rate + allowance(100%)
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SCASTUGY QN KISUMU BATER SUPPLY AND SERERAGE SYSTEM
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