2.4 EFFECT OF THE PROJECT

From the hydraulic analysis results; water amount and population are summarized in Table D.2.6,
according to effective pressure. ‘The amount of 92,167 m*/day, tess than 10 m effective pressure is
consideréd as suppressed under the current system or without the measui‘e, based on our field pressure
measurement, Using the suppression factor developed in "water demand”, suppressed amount is esti-
mated as a quarter of 92,167 m3/day, namely 23,000 n13/day.

Similarly, the suppressed amount is estimated to be 12 200 m3/day after the ex:stmg pipe connectlons :

Suppressed amount with this measure is smaller than that of without measure: by 10 800 m3/day. There-
fore, this reduced amount is considered as effect of the existing pipe connection. '
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TABLE D.2.6 (1) COMPARISON OF WA’I‘ER I’RESSURE BY REHABILITATION MFASURES
-« HOURLY MAXIMUM (1), 1995 --

. Ne. of Node Water Consumption (m*/day)

Effective : —
Pressure Current Existing Main  Middle Current Existing = Main Pipe ‘Middle -
Rank System  Pipe  Pipe Zone System Pipe . ~ laying Zong

(m) . . Connect, Laying = Connectioh

-0 45 31 0 0 58,357 - 43,519 0 0

0-.5 I3 2 0 0 15,849 402 0 0
5-10 20 1 0 0 17,961 =~ 4,761 0 0
18415 16 16 0 0 18,673 13412 o ¢
15-20 12 11 15 17 25,827 18,478 19,711 22,942
20-25. . 6 19 27 35 2,482 27,640 . 35,509 50,978
25-30° 7 s . 28 31 16,314 11,343 34,318 36,334
30 - 35 7. 8 16 . 2 6,068 13,693 . 24,984 31,401 -
35-40 - 4 9 12 14 2,633 12,150 16,218 15,162
40-45 1 7 11 6 0 4,640 15,461 6,491 °
45 - 50 0 1 21 0 763 2,621 763
S0-55 0 6 8 1 0 5896 7,877 0"
55 - 60 0 5 5 1 0 2,247 2,247 263
60-65 0 4 4 0 0 (,372 1,372 Q
65-.70 0 3. 3 0. 0 4,023 4,023 0
70-75 1 1 1 0 176 0 0 0
75-80 0 0. 0 0 0 0 - 0 0
80- 85 0 o 0 0 o 0 0 0
85-.90" 0 a 0 0 0 Q- Q 0
90-95 0 0. 0 0 0 0 o 0
95 - 100 0 0. 0 0 0 o 0 0
160 -'105 0o 0 0 0 0 0 . 0 0
105-110 - 0 0 - 0 0 0 0 - 0 0
<10m: " 78 34 0 0 . 92,167 . 48,682 . 0 0
>0m 54 98 - 132 135 . 72,171 - 115,656 164,338 164,338

Total .- 132 132 1132 135 ¢ 164,338 .- 164,338 164,338 164,338
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TABLE. D.2.6 (2) COMPARISON OF WATER PRESSURE BY REILI'ABILITATION MEASURES

- HOURLY MAXIMUM {2}, 1995 --

Effective Population
Pressure Current Existing Pipe - Main Pipe. ' . Middle
Rank System - . Connection Laying Zone

(m) {person) (%) (person) (%) - ~ (person) (%) (person) (%)

-0 582,822 (38.4) 402,936 ( 26.5 ) 0 ( 0.0) 0( 0.0)
- 5 93,189 ( 6.1) 1,386 (L 0.1) 0( 0.0) 0( 0.0)
5-10 126,815 ( 8.3) 10,854 (- 0.7) 0( 0.0) 0( 0.0)
10- 15 - 149,081 ( 9.8) 62,389 ( 4.1) .. 0( 0.0) 0 0.0)
15 - 20 292,860 (19.3 ) 169,827 (11.2). 138,101 ( 9.1) 174,470 (11.5)
20 - 25 31,543 ( 2.1). 271,239 (17.9) 342,219 (22.5) - 539,133 (35.5)
25 -.30 161,075 (10.6 ) 86,198 (. 5.7) 238,360 ( 15.7) 283,359 ( 18.7)
30 - 35 - 55,775 ( 3.7) 187,774 ( 12.4) - 274,688 (18.1) 326,329 (21.5)
35 - 40 24,914 ( 1.6) 99,099( 6.5) 135,566 (. 8.9) 133,204 ( 8.8)
40 - 45 S 0( 0.0) 63,842 ( 4.2) 190,804 (12.6 ) - . .47,561( 3.’1)
45 - S0 0( 0.0) 11,683 ( 0.8) 28,925 ( 1.9) 11,683.( 0.8)
50- 55 0( 0.0) 89,517 ( 5.9) 108,081 ( 7.1)- 0( 0.0)

55- 60 G( 0.0) 25,964 ( 1.7) 25,964 ( 1.7) 3,605 ( 0.2)
60 - 65 0( 0.0) 11,223 ( 0.7) 11,223 ( 0.7) - 0( 0.0)
65- 70 0( 0.0) 25,413 ( L.7) 25,413 ( 1.7) 0( 0.0) -
70- 75 1,270 ( 0.1) 0.( 0.0) 0( 0.0) 0( 0.0)
75 - 80 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0)
80 - 85 L 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0)
85 - 90 a( 0.0) 0( 0.0) 0 0.0) 0( 0.0)
90 - 95 0( 0.0) L 0( 0.0) 0( 0.0) 0( 00)

95 - 100 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0)
100 - 105 0( 0.0) 0( 0.0) 0.( 0.0) 0( 6.0)
105 - 110 0( 0.0) 0( 0.0) 0( 0.0) ©0(.0.0)
< 10m 802,826 (52.8) 415,176 ( 21.3) 0( 0.0) S0 o.d_)
>10m 716,513 (47.2) - 1,104,163 ( 72.7) 1,519,339 (100.0) - - 1,519,339 (100.0) -
Total 1,519,339 (100.0) 1,518,339 (100.0)

1,519,339 (100.0)

1,519,339 (100.0)°
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TABLE D.2.6 (3) COMPARISON OF WATER PRESSURE BY REHABILITATION MEASURES
. < HOURLY MINIMUM (1), 1995 --

No. of Node : Water Consumption {m3/day)
Effective : '
Pressure Current Existing Main ~ Middle Current - - Existing : Ma’in.Pipe Middle
Rank System  Pipe  Pipe Zone System Pipe Laying Zone

{m) Connect, ... -Laying Connection '

-0 0 0 -0 0 0 0 - 0 0
0- 5 0 0 .0 0 0 0 0 0
5-10 1 0 0 0 1,495 0 0 0
0-15 2 0 0 0 567 0 0 0
15 - 20 0 0 0 0 0 0 0 0
20- 25 1 0 0 0 1,056 0 0 0
25- 30 5 -0 0 1 6,019 0 0 0
30-35 14 8 6 6 14,177 5841 5,153 5,143
35 - 40 13 7 8 8 17,895 10,269 8,725 8,725
40-45 12, 8 4 12 22,538 22,356 15,779 20,374
45 - '50 14 20 18 25 17,270 19,191 18,514 19,826
50-'55 24 20 19 22 39,752 31,820 - 30,150 34,171
55 < 60 26 24 17 19 30,153 27,688 31,686 35,374
60 - 65 17 11 26 35 12,016 8,583 15,746 32,483
65- 70 2 1 1 4 1,227 603 603 3,530
70- 75 0 0 0 2 0 0 0 889
75-80 .1 7 7 1 176 6,439 6,442 3,811
80 - -85 . 0 8 7o 40 0 5317 . 3,281 o
8590, . 0 5 30 0 8,547 ~ 4,023 0
90-.95 - 0 4 3 0 0 9,805 5,259 0
95 - 100 0 7 9 0 0 5,989 15,430 0
00-105 0 1. -2 0. 0 889 2,664 0
105-110 .~ © 1 2.0 0 0 889 0
<lom 1 0 0 0 1,495 0 S 0
>10m . 131 1320 132 135 - 162,843 164,338 164,338 164,338

_ Total - ."13_2 - 132 132 135 164,338 - 164,338 164,338 164,338
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TABLE D.2.6 (4) COMPARISON OF WATER PRESSURE BY REHABILITATION MEASURES

-- HOURLY MINIMUM (2), 1995 -

Effective Population
Pressure . - Current Existing Pipe Main Pipe Middle
Rank . System Connection Laying . ~ Zone

(m) (person) (%) . {person) (%) (person) (%) (person) (%)

-0 0¢ 0.0) 0( 0.0) 0(¢ 0.0) 0( 0.0)
0- .5 0( 0.0) 0( 0.0) 0( 0.0) 0({ 0.0)
5-10 10,792 ( 0.7) 0( 0.0) 0( 0.0) 0( 0.0) -
10--15 7,368 ( 0.5) 0( 0.0) 0( 0.0) " 0( 0.0)
1520 S 0¢ 0.0) 0( 0.0) 0¢ 0.0) 0( 0.0)
20 - 25 7,618 ( 0.5) 0( 0.0) 0( 0.0) 0( 0.0}
25 - 30 74,465 ( 4.9) 0( 0.0) 0{ 0.0) ~0( 0.0)
30 - 35 162,429 ( 10.7) 78,669 ( 5.2) D 62,104( 41) 62,104 { 4.1)
35 - 40 232,679 ( 15.3). 150,958 ( 9.9} 143,440 ( 9.4) 143,840 ( 9:4)
40 - 45 - 281,730 ( 18.5) 277,931 (18.3) 206,402 (13.6) 246,791 ( 16.2)
45 - 50 173,983 ( 11.5) 164,602:( 10.8) 164,188 (10.8) 207,548 (13.7)
50 - 55 352,761 ( 23.2) 235,174 (15.5) 26109 (1T.6) © 292,522(193)
55- .60 - 152,515 ( 10.0) 114,594 ( 7.5) 149,412 ( 9.8) 193,392 (12.7) -
60 - 65 48,677 { 3.2) '36,042( 2.4) 65,315 ( 4.3) 279,176 ( 18.4)
65 - 70 13,057 ( 0.9) 2,079 (,0.1) 2,079( 0.1) 31,791¢ 2.1)
90 - 75 0( 0.0) e 0.0) 0( 0.0) 8,712 ( 0.6)
75 - 80 1,270 ¢ 0.1) 88,305 ( 5.8) 88,305 ( 5.8) 53,868 ( 3.5)
80 - 85 0( 0.0)  82,190( 5.4) 49,312( 3.2) 0¢.0.0)
85 - 90 0( 0.0) 77,377 5.1 25413 ( 1.7) 0( 0.0)
90 - 95 - 0( 0.0) 123,201 ¢ 8.1) 80,004 ¢ 53). . 0( 0.0) °
95 - 100 0( 0.0) - 79,510 (. 5.2) 181,352 ( 11.9) 0( 0.0)
100 - 105 0( 0.0) 8,712( 0.6) 26,007¢( 17) 0( 0.0)
105 - 110 0( 0.0) 0( 0.0) 8,712( 0.6) 0( 0.0)
<10m 10,792 ( 0.7) - L 0( 00) 0( 0.0) - S0 0.0)
> 10m 1,508,547 ( 99.3)  1,519,339(100.0) 1,519,339 (100.0) 1,519,339 (100.,0)
Total 1,519,339 (100.0) 1,519,339 (100.0) 1,519,339 (100.0) - - 1,519,339 (100.0)
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3. PRELIMINARY DESIGN

" Drawings for the prelammary design which are dealt in section 5.5, Main Report, are shown in this
section.

3.1 TYPICAL CROSS SECTION -

Since there are several underground pipeline structures on the proposed roads, they have been investi-
gated to confirm location of the existing pipeline along the main roads. The following are the items -
investigated;: :

* Planuned pipe routes.

* Traffic conditions. "

* Underground Conditions.

* Pipe lengths ; crosSing locations. . -

* Constructxon method. - —

* * Obstacles in carrying vehicles, machines and materlafs for construction

* Consultation with the road authorlty to confirm special conditions.

- ® Informatmn from other nnderground structures (electnmty, telephone and sewage)

Based on the preparatory study for the third 0n~sité survey, eight sections were selected for further
investigation as per the details outlined above. Figure D.3.1 shows the exact location of the selected
sections and Figure D.3.2 show the typical cross sections at each site. '

3.2 REPLACEMENT OF SERVICE PIPE WITH DISTRIBUTION PIPE
Total lengths of distribution pi{iés in DSM=which are to replace with long, small-diameter service pipes, - -
are estimated to be 90 km from data in the three model areas (refer to section 5.5.3, Main Report). In

the three model areas, the Iengths of the distribution pipes are 510 m in Kariakoo ‘area, 480 m in
Magomeni and 500 m in Kinondoni area as shown in Figure D.3.3 '

3.3 EXISTING PIPE CONNECTION
_ Trial diggings were conducted to ascertain connection of pipes and open/close position of valves in key

- connections (see Figure C.4.15, Appendix C). The connections confirmed with the trial diggings are
 shown in Figure C.4.16, Appendix C. Details are referred to section 5.5.4, Main Report.
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3.4 MAIN LAYING PROGRAMME (SECONDARY) *

(D Tabata Area

This 270 hectare tract is located between two dlstrlbuuon mains - the Kimara to prawa main and the
Uhungo to TAZARA station main along Nelson Mandela Road. l"_urthermore, a connecting. plpe be-
tween the two mains was constructed through this area under the “Upper Ruvu Rehabilitation Project”,

Almost 80 hectares of the land is occupied by commercial and institutional users; almost 30 % of the
total area. Although a third of households have been already developed in the housing area, the roads
that have been planned have not yet been compléted. Branch pipes are, there'fore; \de'si;gned for the
existing trunk roads branching off from the existing 200 mm PVC and 400 mm FR.P. pipes.

(2) Mbezi Beach .
Mbezi Beach area is typical of newly developmg housmg areas where one of two—stoned detached

houses are common, The arv_aa, especially between Mbezi and Ndumbwi rivers has been developed and
covers more than one-third of the planned area. Consequently, the need for a new branch pipg;is high.

(3) Yombo Area _ _ _ o
Yombo area is located just north of the Yombo railway marshaling yard and consists of traditiopal -

housing within a 150 hectare tract. Development has been takmg p!aca rapidly and wal be fusther

accelerated in the near future.

4) Ukonga Area : . .
Ukonga area is western part of DSM and is located along the Pugu road. Afier completwn of the
Upper Ruvu rehabilitation pro;ect this area will be have sufficient water pressure and water amount

- from Kimara reservoir in spite of the high ground elevation. Therefore, installation of branch plpes o '
have been planned along both sides of Pugu Road ' '

(3) Klgamboni Area o . RO .
The oil refinery is located in Klgambom but there is an insutficient pipe network.: Smce it is. iocated
opposite the harbour, this area can be developed in the near future.

- 3.5 LOWER RUVU TREATMENT PLANT

The followings are the rehabilitation programmes inthe Lower Ruvu treatment plant.

At o Cn - —y . — e Ay A At T

* refer 10 section 5.5.6, Main Report.
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'(1) supply and install low water level senser, raw water'pump' station (see Figure D.3.4)
(2) supply and install sludge pipe in the clarifier (see Figure D.3.5) and
(3) repair chlorine feeder pipe (see Figure D.3.6).

3.6 MTONI TREATMENT PLANT

The fo]lowmgs are the 1ehab1htat:on programmes in the Mtom treatment plant
(1) repair coagulatlon basin (see Figure D.3.7)
- replacerment of training wall (w_ooden),
- replacement of baffle (netal), |
- painting and re'paif of wall and bottor (metal)
(2) repair alum dosmg eqmpment (see F:gule D3, 8)
- replacement of mixer
- replacement of pumnp ‘and pxpe
- repair so!utlon tank - ' S
&) repair, soda ash equipment (see Figure D.3.8)
- feplacement of pipe .
@ repalr disinfection equlpment _
- repldcement of bleachmg powder tank (see Flgures D.3.8 and D39
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4 BASIS FOR COST ESTIMATION -
(1) GENERAL

All costs for this scale of construction varies significanﬁy depending upon the source of financing,
bidding procedures and contract method used in DSM. Therefore, for cost estimation, the
following assumptions are made. -

(i) Even though all rehabilitation work will be by means of multiple contracts, for ease of estimation,
this has not been consxdered Engmeermg services for basic design and construction supervision shall
be needed for detailed des:gn

(ii) Materials and equipment are assumed to'be imported from the following c'ountries; taking into
account their avaﬂabxhty and experience from similar work in DSM '
-* Mechanical and electrical equfpment ‘Japan 1 ¢ -

* Ductile cast iron pipe © -+ - : . Japan
* uPVC pipe : : Kenya

* Air scoring units - ¢ England

(iff) In order to estimate the project cost for the entire rehabilitation, the method of unit construction
cost can be adopted for the distribution and service mains. After investigation of market prices of
construction materials in DSM in November, 1990, unit ¢ost for both labour/worker and basic
-+ materials/services has been settled and some items were quoted outside Tanzania. ' '

2) LABOUR OFFICE AND COST

Labour costs vary between government empiojees and those from private institutions as do salaries
between one employer and another. The basic minimum wages are stipulated and controlled by the
Government Appendlx shows the results of research conducted at various offices and construction
compames and also shows. monthly salaries (mmlmum) at the time of employment, according to level
of education, period of training, type of work and experience.

(3) MATERIALS AND PRODUCTS IN DAR ES SALAAM
Most basic coristruction materials are available in DSM.
These mclude materials such as:

(D) cement | _
(i) crushed stone

DAL



(iii) sand

(iv} timber products

) steel reinforcement bars and steel pmducts
{vi) concrete products e.g. blocks etc,

The above materials are available in hardware shops or at production points, The quahty of the materi-
als vary, but most are of good quahty Factones are mostly situaied along Pugu Road and are within a
15 km radius from the city centre, with the exceptlon of Wazo Hill - Portland cement which is about 30

km from the city centre.

Most materials are produced thro'ﬁghéut the year and terms of payment could either be cash or cheque,
depending on the client. Prices shown in this report include all taxes, with the exception of the electric- .
ity tariff from TANESCO, on which is slapped a 5.% government tax.

Materials which are not available in Tanzania can be imported from anywhere in the world, with the
exception of South Africa, Taiwan and South Korea, countries with which Tanzania has no pollt;cal '

and commercmi ties.
(4) RESEARCH OF PRICES OF CONSTRUCTION MATERIALS AND SERVICES

1) LABOUR cosT | -
2) UNIT CONSTRUCTION COSTS FOR COMPONENT WORKS
3) PRICES OF MATERJALS

4) TRANSPORTATION
5) MACHINERIES & EQUIPMENTS
&) OTHERS.
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1) LABOUR COST

TABLFE D.4.1 LABOUR COST

o Scientific/ Other -
DESCRIPTION Technical Profession
o Profession U '
1.-PRIMARY SCHOOL LEAVERS: T.Shs,  T.Shs..
a). With no training 2,535.00 2,500.00
b) With a one training 3,285.00 3, 1225.00
c) With a 2 years training 3,405.00 3,285.,00 .
With & 3 years training 3,920.00 3,780.00
¢} With a 4 years trainin; 4,110.00 3,920.00_
2. HOLDERS OF SECONDARY SCHOOL'
CERTIFICATE (ORDINARY LEVEL) ' : el
a) With no training . 3,405.00 . 3,345.00
b) With a one year training 3, 1920.00 3,780.00
¢} With a two years training 4,745.00 4,525.00 .
With a three years training 4,965.00 A4,745.00.
e) With a four years trainin 5,185.00 4, 1963.00
3. HOLDERS OF HIGH SCHOOL
CERTIFICATE (ADVANCED LEVEL) o
a) With no training 4,015.00 3,825.00
b With 2 one year fraining’ 4,965.00- 4,745.00
¢) With a two years trainin, 5 185.00 4,965.00
4 OLDERS OF ORDINARY DIPLOMAS: 5,185.00 4,965.00 .
5. HOLDERS OF ADVANCED DIPLOMAS = : '
OR UNIVERSITY DEGREES: 7,205.00
in Archeolo y, Engineering,
Surve hitect.
6. AR S NS: e. g. Carpenters,
Plumbers etc. . L .
a) Holders of Trade Test Grade 111 - 3,405.00
b) Holders of Trade “Test Grade 1I 3,875.00
c) Holders of Trade Test:Grade 1 4,585.00
* Tne above salaries do not include: Trans ort allowarice T.Shs. 500
_ House allowance 10% monthly salary
TA_BLE D.4.2 LABOUR COSTS
TYPE OF LABOUR UNIT ‘COST (T.8hs.) .
. . : , S L (A). (B)
Common worker .. - : - day 250/ = 150/=
Concrete mixer operator day 500/= 250/=
Steel worker T day 500/ = 300/ ==
Carpenter - day 600/= 250/ =
Brick Builder © : : day - -600/= L 250/ =
" Plumber : day 650/= 250/=
OFerator (Constructlon machine) day’ 500/= ~350/=
ctric worker, : : - day 650/= 300/=
Welder+ . ' - ' day 650/ = 300/=
Plastérer . day 600/ = 250/=
- Site Engineer SRR - day 3,000/= - 500/=
Site Manager . - - - o . day. 3,000/ = 500Q/=
Office boy ™ : R “day 250/= 150/=
Driver ngght) : . ~ .. e day 500/ = 150/=
Driver Heavy) L o “'day - 500/= 200/ =
Typist. .- o © o i day o 350/= -
Foreman - . _ - L day 350/= 350/=
Clerck - L day 350/ = e
Watchman : : o day 350/= -
* minimam

Tender Prioes, RAVJI CONSTRUCTION CO LTD P 0 ‘BOX 9562, DSM

: Source
_ iBg BIASCI & COMPANY LTD, CIVIL & BUILDING C()N’I‘RACTORS

Q. BOX 2933 DAR ES SALAAM

-D43-



1)-1 CONDITIONS OF EMPLOYMENT

i) The number of normal working hours shall not exceed 45 hours per week. Workmg hours in excess
_ of 45 hours shall be treated as overtime.
if)-One normal working week shall consists of 6 days. _
iif) Préba.t_ion period will depend on'type and duration of employment. - |
iv) A 'cﬁsaal labourer is one who gets paid at each end of the day's work.
v) All workers except casual labourers shall pay income tax,
vi) The employer shall be liable to pay housing allowance, where these services are not made available
by the employer to the empioyee - L
vn) In the case of female employees, they are eligible to 84 days matermty leave wﬁh full pay once

©every year
1)-2 INCOME TAX

MONTHLY INCOME ~ RATES PAYABLE
a) Where such income does not exceed T.Shs. 2,250/=..
NIL
b) Where such income exceeds T.Shs. 2,250/= but does not exceed T._Shs. _2.,_5001 =
7.5% of the amount iﬁ excess of T.Shs. 2,250/ =
¢) Where such income exceads T.Shs, 2,500/= but does not exceed T.Shs. 5,000/=
. T.Shs. 18/75 plus 10% of the amount in excess of T. Shs 2, 500/ =,
d) Where such income exceeds T.Shs. 5, 000/ but does not exceed T, Shs 7 500/ =
' T. Shs 268/75 plus 15% of the amount in excess of T Shs. 5 000/=,
&) Where such income exceeds T.Shs. 7 500/ but does not exceed T.Shs. 10, 000! =
: T. Shs 643175 plus 17 s % of the amount inexcess of T. Shs 7, 5001 =
f) Where such incoris exceeds T.Shs. 10 OOOI but does not exceed T Shs. 12 500/=
T Shs. 1,081/25 plus 20% of the amount in excess of T. Shs. 10 000/ =
g) Where such income exceeds T.Shs. 2, 500/ but does not exceed T.Shs. 15, 000/ = :
T. Shs 1,581/25 plus 22.5% of the amount in excess of 12, 500/ =
h} Where such income exceeds T.Shs. 15,000/= but does not exceed 17,500/= .
' T.Shs. 2,143/75 plus 25% of the amount in excess of 15, 000/ =
i) Where such income exceeds 17, 500/ = but does not exceed 20,000/= :
T Shs 2, 768/75 plus 27. 5% of the amount in excess of 17, 500/— _
j) Where such exceeds 20, ODOI = but does not exceed 22,500/ = ' a
T.Shs. 3,456/23 plus 30% of the armount in excess of 20 000/ =
k) Where such income exceeds 22, 500/ but does not exceed 25 OGO/ = .. ' P
‘ T.Shs. 4,206/= plus 35% of the amount in excess of 22 500/ =
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) Where such income exceeds 25 ,000/= .. :
_ T.8hs. 5,081/25 plus 40% of lho amount in excess of 25,000/=
* Source of iriformzition: INCOME TAX ACT 1973 AND THE FINANCE BILL 1990.

1)3 ALLOWANCES
Allowances due o an employee are;

(a) Transport allowance which is T.Shs. 500/= in DSM:
{b) House allowance which is 10% of monthly salary.

‘1)~:4 INSURANCE E

The employer shall be obllgecl to buy Tnsurance. caver for his employees, This is known as Worl'men
Compensatlon and is calculated as follows '

(a) {Total annual Earmngs X Rate CTarlft)}l 1 000 o
- (b)  Definitions:
Earnings: Basic  salary + Any remuneratiou whlch is constant in nature
e.g. Overtlme Transport allowan.ce etc.
Rate (Tariff) These are controllmg tar:ff° which are calculated according to the degree of risk
'  faced by workers duriny working tlme They are as- follows
i) Common worker 40/10
iy Concrete mixer operzitor !

iii) Steel worker -

" iv) Carpenter L "
=.V)Ericlc Builder - o |
_ﬁ) Plumber . o
vii) Opérator e ot

viii) Electric worker

ix) Welder _ -
x)-Plasterer SRR S
~ xi) Site Engineer - 21775
xii) Site Manager 1770
- xiii) Office boy 095
xivDriver (Light) .~ 19/55
xv)Driver (Heavy) 4010

xvx)Typlst R 1170

ID4S5 -



xvil)Foreman O A0/10
xviii}Clerk 1170
xix)Watchman o 17/40
2) UNIT CONSTRUCTION COSTS FOR COMPONENT WORKS

2)-1 UNIT CONSTRUCTION COSTS FOR COMPONENT WORKS

Following are prices for the above as supphed by the following compames/ofﬁces

ITEM o - . SOURCE

COLUMN A IN TABLE Tender for rehabilitation of Road to BABATT 1990 Ministr)éof Wotks.
COLUMN B IN TABLE V. BIASCI & COMPANY LIMITED,: CIVIL & UILDING
R R CONTRACTOR, P.O. BOX 2933 DAR ES SALAAM
Lo * All prices are contractor's prlces, not tendering prices.
COLUMN C IN TABLE
(ITEMS 1 through 17) WADE ADAMS CONSTRUCTION LTD TANZANIA BRANCH
P.O. BOX 5158, DAR ES SALAAM
* Ttems 1 through 17 includes profit but excludes geneial ; costs such as
' site supervision, plant and {ransport.-
(ITEMS 18 & 19) UNITED CONSTRUCTION CO, LTD P.O.BOX. 2357, DAR ES

SALAAM
* ftems 18 & 19 includes mixing, transporting, laymg and compactmn

TABLE D.4.3 UNIT CONSTRUCTION COSTS FOR COMPONENT WORKS

Type of Labor Unit Cost (T.8hs.) . _
Ay ~(B) ©
- 1.Excavation ---- Sand . m? o 750/ = 250/= 600/“
2.Excavation —— sand with rock . 3,500/= 300/= - - 300/=
3.Excavation ---- rock m? 6,000/= -350/= . 600/=
4 Backfilling m’ 650/= 250/= . .-~ 80/=
5.Banking = Com 650/ = 250f= - 140/=
6.Soit disposal (L = 20km) - m? : 500/ = 500/ = 900/ =
7.Sheeting by timber up to 3 m deep m? - 1,200/ = R
8.8heeting by timber deeper than 3 m m? .- 1,300/= P
9.Sheeting by sheet pile deeper than 3m  m? S < 1,800/= - v i
10.Lean concrete (135kg/om?) o m? 20,000/= 18,000/= 14,560/ =
11.Plain structural conerete (165kgfom?)  m? 22,000/= 20,000/= . - .15,000/=
12, Reinforced concrete (210kg/cm?) m’ 30,000/ = 23,000/="  15,800/=
13.Form work for substructure m? 1,500/= 1,300/= - 1,400/ ==
14.Form work for super structure m? 1,500/= . 1,500/= 2,000/ =
15.Masonry work m? 1,800/= 2,400/= - = 13, 000/—
16.Reinforcement work kg S ' _ o 16_0/——_- R
17, Cement mortar plastering m? 600/= 400/= -~ 500/=
18. Asphalt pavement (t = 5 cm) m? 4,800/ = - L. 3,950/=

19. Asphalt pavement {t = 11 cm) m? 4,800/= - - - 8,690/="
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2)-2 UNIT CONSTRUCTION COST FOR DISTRIBUTION MAINS AND BRANCHES
(UNIT: T.Shs. per metre)

ITEM & o Foreign Local TOTAL

DESCR_IPTION _ Currency Currency o

DIP (Type T, DN10) : ' '
200 4,420 14,750 19,170
250 5,710 20,150 25,920
300 6,640 - 23,540 - 30,180
350 7,030. 28,280 35,310
400 9,250 35,720 44,97_0
450 9,670 40,670 50,340
500 12,280 49,400 61,680
600 : 16,220 . 63,400 81,620
760 ' 19,720 82,370 - 102,090
800 : 23,970 101,980 125,950

.. 500 o-29,160 119,230 - 148,390

uPVC (PR Joint) _ . o _ _
50 2,230 330 . 2,500
75 2,550 940 3,490
100 : 2,760 ¢ 980 3,740

150 R 3 »500. 1,950 - 5,510

Note: (1) Bach’ pipes include fitting and others.
(2) Unit Cost is direct cost only.

3) PRICES OF MATERIALS

“"The followmg pnceslprace Llsts have heen supplled by

{a) Cement and concrete blocks: THE NEW TWIGA CEMENT UBUNGO DEPOT

) Aggregates Tamzama Sand & Stone Quarnes P.O. Box 3851, DAR ES SALAAM

(c) Timber Products: Sae Hill Saw mdl Ltcl P.0O. Box 4730, DAR ES SALAAM "

(@) Plastlc Products: Tanganylka Tegry (Plasnc) Ltd, P.O. Box 2219, DAR ES SALAAM,

{e). Steel Products National Steel Corporanon Ltd PO Box 2818, DAR ES SALAAM.

(f) Electricity charges: Tanzania Electrical Supply ¢o., Limited, P.O. Box 9024, DAR ES SALAAM
{g) Fuels Lubricants and L.P, Gas: AGIP (TANZANIA) LTD, AGIP HOUSE, P.O. Box 9540,DAR
ES SALAAM. - o

() Acetylene & Oxygen Gas: Tanzama Oxygen Lmuted PO. Box 911 DAR ES SALAAM
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_ TABLED.4.4 CEMENT & CONCRETE BLOCK UNIT PRICE |

ITEMS DESCRIPTION

UNIT PRICE (T.Shs.) REMARKS

1
2.
3
4,
3.

Ordinary Portland Cement

Congcrete Block 6"x9"x18" (sfc)*
- Concrete Block 6"x9"x18" (Ch.)*

Hollow Concrete block 6"x9"x18"
Concrete Block 4"x9"x 18"

6.% Transport of cement:

a) From factory to DSM
b) From factory to DSM suburbs
¢) Average price for transport

50kg
PC
PC
PC
Pc.

Ton
ton
ton/km

880/= Ex-depot price
95/= : “

120

70/ =

80/=

1200/ =
1500/= .
25/=

NOTE:

* Ch. - block with chipping

* Transport in item 6 is by the cement Company trucks.

* 3/C - sé.nd cement block

SOURCE THE NEW TWIGA CEMENT, UBUNGO DEPOT, DAR ES SALAAM.

TABLE D.4.5 AGGREGATES UNIT PRICE

" PRICE (T.Shs.) REMARKS

ITEM DESCRIPTION UNIT
1. Crusher stone (O_toﬁfimm)' 7ton truck 1755/= Ex-Quarry price
2. Crusher stong (5 to 12mm) - m? 3325/=
3. Crusher stone (12 to 20min) ny 3535!—- "
4. Crusher stone (20 to 30mm) m’ 3535/= "
5. Manually freated stone m’ - 2625/= "
~ 6. Rubber stone : m' 2365/= "
7. Sand Tion truck 2700/= "
8. Average transport charge oo/km 143/50

SOURCE: Tanzania Sand & Stone Quarries, P.O. Box 3831, DAR ES SALAAM.
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TABLE D.4.6 TIMBER PRODUCTS UNIT PRICE

~ SAO HILL SAW MILL LTD, PUGU ROAD BRANCH, DAR ES SALAAM.

ROUGH TIMBER  ROUGHTIMBER. -

SIZE "~ R.METER PRICE . " PRICE PRICE PRICE
- . PER m? PER m?* PER Rm PER m? "PER Rm
25X50 800 32,400 40.50 44,550 55.70
25X 75 533 _ 60.80 - 83.60
25 X 100 400 81.00 111.35°
25X 135 320 L 101.25 _ 139.20
25X 150 . 266.6 : 121.55 ' 167.16
25X175 - 2285 © o 141.80 * 195,00
25X2000 - 200 - - 162.00 222.75
25X 225 1717 ' 182,30 ' ' 250,70
25X 250 . 160 ._ 202.50 ' - 27845
25 X 275 .. 1454 o 222.85 _ ©306.30
25 X300 - 1333 243.05 : 334.20
50 x 50 ST 400 : 32,400 - 81.00 111.35
50x75. T 266.6 L 12158 167.10,
50x100 o 200 _ . 162.00 222,75
50x125 . 160 L 20250 278.45
50x150 .. 133 c o 243.08 334.20
50x175 - - 114 284.20 _ 390.80 -
50x200 - - 100 : 324:.00 445.50
50 x 225 80.00 36490 501.70
50x250 - 8o - ' 405.00 ' " 556.90
S0x300 . 72T © L 486.50 612,80
5x75 11T 32400 . 182.30 : 250,70
75x100 . - .- 133 L 143.50 334,20
75x125 . . 106.6 - 303.90 _ 417.90
75 x 150 88.8 . ' 364.90 - o 50170
75x175 76 426.30 S 586.20
75%x200 . 66.6 o 486.50 668.90
75x225. .. .59 549.15 755.08
75x250 . 53 _ 611:30 84055
I5x275 o 48 . o 669.40 _ 920.45
75x300 0. 44 L 729.70 1003.35
100 x 100 _ 100 32,400 324.00 | 445:50
C100x 125 0 80 - 405.00 556.90
100x 150 - C66.60 o 486.50 - 668.90
100x 150 57 ' 568.40 " 781.60- .
100X 175 0 0 S0 o 64BOD. - 891.00
100x225 - =0 0 44 T 736:35 -1012.50
. 100x250 - 40 _ S 810.00. T § § & e - K
100x275 T 36.3 ' C o 892.55 122730
“100x 360 333 ST 973,00 o S 133785
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TABLE D.4.7 STEEL PRODUCTS UNIT PRICE

DESCRIPTION/SIZE WEIGHT PER PRICE PER TON
1. M.S, PLAIN PLATES _
BX4X3/16 : 116.332 200,000/ =
8X4X1/4 . : 154.630 280,000/=
8 X 4 X 5(16 187.580 209,380/ =:
8X4X1 - 609,00 . 280,000/ =
§H4AN LS 934.00 _ 280,000/ =
8X4X2 1,234.00 200,000/=
2. M.S. SHEETS I/R
§X4X24G | : 14.09.. ‘ 226,400/=
8 X4X20G 23.03 : 226,400/ ==
8¥X4X18G : _ 29.26 B 226,400/= -
8X 4 X 16G ' 37.32 226,400/ =
3. M.S. REQUIRED PLATES : .
8X4xX g 20.00 _ 260,000/ =
8 X4X3/ie 135.00 280,000/ =
4, STATNLESS STEEL SHEETS AISI 304 :
8 X4 X20G ‘ 21.59 _ 1,234,510/ =
8§ X4X18G _ 27.99 1,234,510/ =
8X4X16G 37.67 1,234,510/=
8X4X12G 61.30 ©1,234,510/= .
8 X4 X 3mm 72.856 1,234 ,510/=
8xd4x4mm . 95.90 . - 1,234,510/ =
8 x4 x 6mm 142.86 ©1,592,940/=
8x4x25 : 152.86 1.234,510/=
gxdx.5 316.00 o 1,242,010/=
5. 7Smm x 6mtrs : 208.080 240,000/ =
20inm x Ginirs 309,000 240,000/ =
100mm % 6mtrs 357.000 240,000/= .
120 x 6mirs o 554,000 . ' 240,000/=
160mim x 6miss ' 946,800 : 240,000/=
175mm x 6mirs 1,131.00 : : 240,000/=
6. H.S. ROUND BARS :
Smm x 12mirs -4.740 g 150,000/ =
10mm x 12mtrs 7.400 . - 170,000/ =
12Zmm x 12mtrs 10.650 162,107/=
38mm x 6mirs 53.41 : 42.414/=
40mm % 6mits 59.19 : 70,690/=
50mmi X 6mirs - _ 99.90 : 70,690/ =
7. WIRE ROD COILS - S
5.5mm O 124,000/ =
8mm _ _ . _ 150,000/= .
8. M.S. ANGLES S o
20mm x 20mm x 3mirs ' 5.80 195,000/ =
25mm x 25mm % 3m SR .| I 199,000/=
45mm x 45mm x 5m 20.50 - 186,950/ =

~75mm x 75mm x 6m : 41.00 _ 199,000/=: - -

9. HARD RAIL ANGLES ' ' R
40mm x 40m x 3m - 11,58 - 170,000/= -
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" “TABLE.4.7 CONTINUED

DESCRIPTION/SIZE

- WEIGHT PER PRICE PER TON
- 10, ‘M.S. CHANNELS o
80 x45x 6m 52.60 189,890/ ="
i40x 60 x 7Tm 96.30 189,890/ =
200x 75 x Tovm 152.00 189,890/=
11:. M.S. SQUARE BARS - :
40mm x 40mm x Smtrs 75.36 42,412/30
12. TEE BARS' :
35mm x 35mm x 4m 13.04 196,660/=
50mm x SOn:Lm X 6m1 22.70 196,660/= .
13. HOLLOW SECTION Lo e
50 x 50 x 1.5mm " 17.64 196,660/ = :
60 x 60 x 2im- - 2212 196,660/ =
14. M.3. Flat BARS _ B
16mm x 4.5mm x Smtrs 3.800 196,660/="
40mm x 10mm /18.840 101,085/55 .
50mm x 12mm " 28.26 101,085/55
60mm x 6mm 16.96 60,651/35 -
75mm x 6mm 21.20 101,085/66
F0mm x 12mm; 0 39.56 . 101,085/55 .
90mm x 12mm 63.60 101,085/= -
- 100mm x 3mm 37.60 101,085/ ="
15. HEXAGONAL BARS - Coe
25mm X 6mirs. ' 25.494 - 240,000/=
28mm x Gmirs 33.00 240,000/ =
45mm X 6itrs 85.00 ' 240,000/=
_46mm x 6mtrs 86.340 240,000/ =
50mm x 62mitrs 104,040 240,000/ =
'16. STEELROLLING MILLS - TANGA - PRODUCTS e
12mm x 12mtrs 10.65 $:162,107 =
16mm x 12mtrs -, 18.95 158,746/=
20mm x 12mirs - 29,60 156,225/=
25mm x 62mtrs: 46.25 152,863/=".

GI - SHEETS/RIDGINGS

TABLE D, 4 .8 GALCE PRODUCTS (ALAF) UNIT PRICE

GALVANIZED: CORRUGATED IRON SHEETS
11 x 3" CORRUGATION WIDTH 1000mm

PRICE PER
METER

35G2M - 2.5 - 3M.
32G 2M - 2.5 ~3M.
30G2M -2.5 <3M -
20G 2M - 2.5 +3M.
(26G2M ©2.5 -3M

- 410.75
451.40
609.50
752.00
877.10

- GALVANIZED RIDGINGS
326 1.03M x 250mm_ . -

306 1.03M " x 250mm
28G 1.83M x 330mm
266G 1.83M x330mm

245.00
271.00
572.00

877.10
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TABLE D.4.8 CONTINUED

SPECIAL STBEEL (EX AUSTRALIA) WERIGHT PRICE
o PER METER PER KG-
(A) DIE STEBL DIN. 1.2080
FLAT BARS. .
25mmx 6mm 1.178 271.80
SOmmx 2mm - 4.710 271 80
SPECIAL STEEL (EX AUSTRALIA) WEIGHT PER PRICE PER XG
- METER
SQUARE BARS S
25mm x 25mm 4,906 271.80
40mm x 40mm - - 12,560 271.80
50.8mm x 50.8mm 19.700 - 271.80
50mm x SOmm 19.620 271,80
ROUNDS BARS 23nun - 3.851 . 271.80
HIGH CARBON STEEL DIN 1. 2510 8
FLAT BARS: ' .
52.4m1_n X 12mm ) 8.635 271.80 -
SQUARE BARS SRR o
40mm x 40mm ' 12.560 271.80
' ROUNDS BARS ' ' -
30mm - ) 5.549 271.80
18. CASE HARDENING STEEL DIN
1.5919°
ROUNDS BARS _ : :
25mm : 3.853 ' 271.80
30mm , 3.053 : 271.80
19. PEPECO PRODUCTS ALAF C
Light Galv. Pipe PRICE PER PIECE
Class (A) 172 . 1,340/ =
374 1,970/
& _ _ _ : : - 2,820/=
~ HOLLOW SECTION TUBES . ' _ :
Ix1" _ 1,460/ =
1.1/2x 1.100 : : 1,910/=
2n X Iu . ) . ] . 2,2901= .
LiR2x 112 o 2,290/=
ROUND FURNITURES N
7/8" : 830/=
1.1/4 1,460/ = -
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TABLED4.9 BLECTRICITY CHARGES

) 'IANZANIA ELECTRIC SUPPLY COMPANY LIMITED
ELECTRICITY TARIFES WITH EFFECT FROM 18T JANUARY 1990 BILLINGS

TARIFF NO. 1 RESIDENTIAL
Applicable to premises used excluswely for domestic and private residential purposes:-

0 - 100KWH  * T.Shs. 0.80 per KWH.
101 - 1000 KWH " T.8hs. 1.15 per KWH
1001 - 2500 KWH o T.Shs.. 6.50 per KWH
2501 - 7500 KWI T,Shs, 21.25 per KWH
Over 7500 KWH T.Shs. 50.00 per meter
Customer service reading period ‘
- Charge up to 1000 KWH T.Shs. 200.00 per meter
Customer servnce reading penod

‘TARIFF NO. 2: LIGHT LOMMERCIAL Tl : S :
: Appllcable fo shops restaurants; thieatres, hotels clubs, harbours schoo]s hospltals, airports, Iodgmg house,
group of residential premises with one meter and on p;emlses where similar business o trade is conducted and
. where consumption is less than 10,000 kilowatt hours per meter reading period:-
0 - 200KWH . 'T.8hs.2.00 PER KWH
201 .- 1000 KWH T.Shs. 11.00 PER KWH
1001 -'10000 KWH  T.Shs. 29.00 PER KWH
Over 100600 KWH  T.Shs: 47.50 PER KWH
Customer service '
_ Charge up to 200 KWH T.Shs. 100.00 PER METER
- Customer service ~ . :
Chargs over 200 ' KWH
TEMPORARY SUPPLIES:-
‘Temporary supplte.s will be gwen on thlb tanft

TARIFE NO 3 'LIGHT. INDUSTRIAL

Applicable to premises engaged in producnon of any artxclelcommodlty or in Tndustrial process where the main
use of electricity is for motive power, or an electrochemical or electrothermal process and where the consump— '
tion 15 less than 10,000 kilowatt hours (KWH)' per meter reading period:-

0 - 1500 KWH T.Shs. 4.60 PER KWH
1501 - 3000 KWH ~ T.Shs. 12.50 PER KWH
3001- 10000 KWH '~ - ‘L'Shs 27.60 PER KWH

Over :1000 KWH .+ - T.Shs, SO0.00'PER METER
‘Customsr service charge : ‘ o o

" TARIFF NO, 4 LOW VOL'TAGE SUPPLY :
‘5Apphcable for generai use where the consumption is more than 10,000 kilowatt hours per meter readmg period:-
a) Demand chargecl T. Shs 1000 00 per KVA of bﬂhng demand (B.D) per meter reading period.

“The KVA ! maximuny demand (M D) mdlcator shall be reset every meter readmg period.
- b} Units charge:- 3. .

-First 150 times B.D (KVA) umts, o TShs 13 90 per KWH
'Nexf 150 times B.D (KLV) Unit, . T.Shs. 9.50 per KWH
Remainder of nits .7 = T.Shs,: 8,00 per KWH = :
- ¢) Customer service charge § .. T.8hs. 20, 000’ per meter readmg penod :
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TARIFF 4A: AGRICULTURAL CONSUMERS
Applicable to Agricultural consumers whose consumption is more than 5, 000 units per meter reading period
engaged in direct raw farm produce production and/or processing.
a) Demand charge T.Shs. 340.00 per KVA of Billing Demand (B.D) per meter reading period.
The KVA Maximum demand (M.D) indicator shall be reset every meter reading period.
b) Units Charge: T.Shs. 3.30 per KWH
¢) Customer service charge: T.Shs. 20,000,00 per meter reading period.

TAR1FF NO. 5: HIGH VOLTAGE SUPPLY

Applicable for general use where power is metered at 11 KV and above.

a) Demand charge: T.Shs. 910.00.per KVA of Billing Demand (B.D) per meter reachng penod
The KVA maximum demand (M.D) indicator shall be reset every meter reading period.

b) Units charge:

~ First 150 times B.D (KVA) units T.Shs. 13.20 per KWH
Next 150 times B.D (KVA) units T.Stis.  9.00 per KWH
Next 150 times B.D (KVA) units T.Shs. 7.00 per KWH
Remainder of units : T.Shs. 6.00 per KWH . =
c) Cuslomer services charge: T.Shs:  30,000. 00 per meter reading penod

TARIFF NO. 5A HIGH VOLTAGL' SUPPLY ENERGY INTENSIVE CUSTOMER: : _
Apphcab!e to high tension consumers whose demand is above 5, 000 KVA and consumption - -above 800, 600 KWH
per meter reading peried. , oo
a) Demand charges T.Shs. 760. 0{) per KVA of lelmg' Demand (B D) per meter period.

" The KVA maximum demand (M.D) indicator shall be reset every meter reading perlod
b} Units charge: T.Shs. 7.50 per KWH :
¢) Coustomer service charge T Shs. 50,000.00 per meter readmg period.

TARIFE NO. 6: PUBLIC LIGHTING
Applicable to public lighting and places of worship
All units " T.Shs. 2.85 per KWH

TARIFF NO. 8: WATER SUPPLY ACCOUNTS

Applicable to all Public Water Supply pumping installations with comumptton above 10, 000 umts per meter -

reading period. :

a) Maximum demand charge: T. Shs “470.00 per KVA of Billing Demand per meter reading perlod B
The maximum demand indicator will be reset every meter reading perxod s

b) Units charge: T.Shs. 6.40 per KWH o

109) Custo_mer service charge:  T.Shs. 20, 000 00 per meter readmg pericd.

TARIFF NO. 9: ZANZIBAR SUPPLY
Maximum demand I.Shs., 83.33 per KVA of Max:mum Demaud durm,g aach meter penod
The KVA maximum demand indicator shall be reset every meter reading period.
Maximum demand readings are taken at Mtoni substation while the units reading are taken at Ubungo
substatmn -

NOTE: 1. Blllmg Demand (B D) is the h:gher of the KVA Maximum Demand (M D) durmg the month
and 60% of the highest KVA Maxrmum Demand for the precedmg 11 months prov1ded that
during the first year of operatlon the billing demand shall be the hlgher of the KVA Maxnmum_
demand durmg the month, and 60% of the hlghest KVA Maximum’ demand recorded commenc-
ing from the month the consumer is connected. o . :

2. Meter reading period is the period of time elapsmg between any consecutlve readmgs of the meter
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and/or maxi'mum demand indicator installed by the c'ompany but with exception of their first
and last period; each such a period shall be as near to thirty days as possible.

3. These tariffs are applicable only to supply of electr1c1ty to consumers with power factor not lower
‘than 0.9 in case of lighting loads or 0.8 in case of other loads, otherwise power factor sur-
charge shall be applied on the normal charge.

TABLE D.4.10 FUFL AND LUBRICANTS UNIT PRICE

Item Description : Unit L Price (T.Shs.)  Remarks
1. Super Petrol : litre =~ - 121/=
2. Regular Petrol litre 117 =
3. Kerosene litre 52/=
4. Diesel (GASOIL) litre _ 61/50
5. Industrial Diesel litre 55/=
6. Delivery Charges: _
‘&) within Dar es Salaam litre/km R 90/=
-. b} up-country rongh road litre/km 24/ =
¢) up-couniry tarmac road litrefkm - : . 22150
- " LUBRICANTS: . Do
7. Motoroil HD .40 litre L " 232/350
8. Super motor oil -Titre 245/10
9, Diesel Oil IV Alfa 40 litre - 2480 =
10. D/Signa 40 litre 245/=
11 Hydraulic 0il LH.32-100 : litre ' 210/=
12. Grease - ' _ kg 250700 . -
13. Brake Fluid litre 495/ =
14. L.P. Gas’ S o kg . -80/=

TABLE D.4.11 OTHER UNIT PRICE -

Items No. Description : Unit Prlce (T Shs. ) Remarks °
1. - Deposit per cylinder (GAS) ' ' 1 Cylinder 10,000/ =

2. Reéntal charge per annum - AR R _ 4,800/=

3. Customer Card per annum m’ 100/=

4. Oxygen gas : Co ' o 200/ =

5. Acetylene gas _ , WY : 490/60.

6. Gasoline (super) ‘litre T164/= Petrol

7. *  (Regular) ! © lod= St

8. Diesel _ " 92/ = "

- 9. Kerosene B 83/= on
TAP WATER: S . _

10. Domestic. : : 1000 Gal. 5125 - from NUWA -

11, Institutions " 90/ = S

12, Commerciat. : . oo 192/ = "

13. Industries = . "o - 24840 "

14.. Caustic Lime ' R - 50kgbag ‘475/= -~ Shop price -
.15. Flush doors size 80" x 32“ o . pe 4,330/ = Factory price
.16, Plywood size Bfi x 4ft X 12 Inun S pe 3,550/= "

-~ .17, Chipboatd size 8ft x 4ft x 13pim - - pe 2,725/= R

18. ' Chipboard size Bft x 4ft x 19mm S pe C3,9451= *
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4) TRANSPORTATION

TABLE D.4.12 TRANSPORTATION UNIT PRICE.

D,4.12.1 PORT CHARGES:
i) LOOSE CARGO: .

A) Wharfage ............ 1.5% of C.LE. valve
B) Handling,............. T.Shs. 12/= per tonne (or volume)
C) Storage ....... SO :

First 5 days T.Shs. 12/= per tonne {or volume)
‘_Next 5 days T.Shs. 18/= per tonne {or volume)
Rest of days T.Shs. 24/= per tonne/day (or volume)
D) Late documentation ... T.Shs. 12/= per tonne per day.
i) CONTAINERS | |

LENGTH | HANDLING | STORAGE
206t | 16,000/= | 2000/= per day
40f | 24,000/= | 4000/= per day’

‘Other charges are s:mllar to Ioose cargo charges. :
N.B. Calculations shall be done by either weight or volume depending which is hlgher

D.4.12.2_INLAND TRANSPORTATION:

'a) Within the City Limits: - . o |
) 20t CONLAINER...v.ivrvvreieraeneen, 'T.Shs.20.000/ =
ii) 40ft container............c.ocoveeenns 7T.Shs.40,000/=
iif) 20ft container (if returnable t0 porf) T.Shs.25,000/=
iv) Loose cérgo.._ ........... .... T.Shs..1,500/= per tonne
b) Out of the City Limits: _ .
1) 20ft CODLAINEL. 2vv.vevveeeveeiee, T.Shs. 50,000/=
i) 40ft container........................ T Shs, 100 000/=

5 MACHINERIES & EQUIPMENTS
Most of the above mentloned are :mported fmm other countrles.

6) OTHERS.

It should be noted that all prices shown in this report are for the month of November 1990 |

are liable to change anytime and this is due to de_valuatlon of the Tanzania shilling.
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~ 5 COST ESTIMATE AND DISBURSEMENT SCHEDULE *
Costs required for the proposed rehabilitation projects are estimated based on prices in November,
1990. Provided herein are basic costs which do not include physical contingencies and administrative
costs, which are given in the "disbursement schedule”,
Table D.5.1 summarizes the basic cost estimated for each rehabilitation item, broken down into foreign
and local currency portions. Breakdown of the basic costs for the each measuré are given in Tables
D.5.2 to D.5.17 while disbursement schedules of each measure are shown in Tables 1D.5.18 to 1.5.30.

TABLE D.5.1 TOTAL PROJECT COSY

(Unit : million T.Shs.)

" Measure o Fofeign currency Local currency TOTAL

a. Leakage control measure (Transmission System) ' 31 PR 43
b. Lieakage control measure (Distribution system) 7 _ .
Including Mapping System - : 1,275 603 1,878

¢. Bxisting pipe connection 238 58 296
d. Main pipe laying (primary) ' 1,492 338 1,830
e. Main pipe laying (secondary) _ o i2]1 : 245 . 366
f. Pipe cleaning - IS _ 619 80 699
g. Middle zone creation - ' . 1,181 667 1,848
h. Treatment plaﬁt : 54 5 _ 59
. Moter installation | | 524 15 538
k. An'ears,illega] connection - 0 123 123
Total R LY | 558 2,146 7,680

o {at Ndvember, 1990 price level, Exchange rate US$ 1 = T.Shilings 200 = Japaﬁese Yen 140)

e T P — e > o — T T Ta)

o féfer to section 5'.'6,. Main__Report.
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TABLE D.5,2 COST FJSTIMA'I;E FOR LEAKAGE CONTROL MEASURE
(TRANSMISSION LINE) (MEASURE p) )
' (Unit: 1,000 T.Shs.)

Description - Unit © Quantity 'Foréign Tocal . - Total

Currency Currency

1 Replace Pressure Reducing Valve

Pressure Reducing Valve and pipe 150. set 16 20,701 - 0. 20,701
Subsidiary Work piece 16 0 9,313 9,313
Reinstallation Work ' piece . 16 0 2,450 2,450

Total ' 20,701 11,763 32,464

2 Replace Water Meter in Off-taks

Water Metor 75 and Material set 10 2,962 o 2,962
Subsidiary Work | : piece 10 1,523 | 0 1.,523
Reinstallation Work piece o . .0 . o2 .
Water Meter 150 and Material set 6 4,934 0 - 4,934:
Sutbsidiary Work piece 6 1,018 0 01,018
. Reinstallation Work ) piece 6 o 77 77
Total - S 10437 - 99 10,536
Grand ‘Total : 31,138 11,862 43,000

TABLE D.5.3 COST ESTIMATE FOR LEAKAGE CONYROL MEASURES -
(DISTRIBUTION: MEASURE b PART 1) - i
(Unit: 1,000 T.Shs.)

Description Unit Quantity  Foreign ' Local Total

Currency - Currency

REPLACE SER_VfCE PIPE WITH m 90,000 . 180,000 432,000 . 612,000
DISTRIBUTION PIPE 100 ' ' :
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TABLE D.5.4 COST ESTIMATE FOR LEAKAGE CONTROL MEASURES

(DISTRIBUTION: MEASURE b PART 2)

(Unit: T.Shs.)

Sub Total

‘Description Unit Quantity Foreigﬁ Local “Fotal
' : Currency Currency '
NUWA
Expert ‘man-month 36 102,857 0 102,857
Chief Engineer man-month 72 0 720 720
Engineér . manmonth 216 0 1,800 1,800
Technician man-month 1,440 0 8,640° 8,640
Driver man-month 1,020 0 - 3,360 3,360
Sub Total 102,857 14,520 117,377
Bmployment : :
TLabor mag-month 7,200 0 30,000 - 30,000
Operator man-month 8§40 0 - 3,960 3,960
Sub Total - 0 33,960 33,960
Total (1) 102,857 48,480 151,337
Vehicle : _ o
Bicycle : : Nas. 0 0 0 -0
“Truek with Crans (4ton) No. 6 64,286 0 64,286
* Truck with Crane (2ton) Nos. 5 32,143 0 . 32,143
‘Leakage Survey Car Nos. 3 21,429 0 21,429
Sub Total - 117,857 0 117,857
Filed Study Equipinent - :
Ultrasonic Flowmeter set 0 -0 0 -0
Water Meter st 3 686 0- . 686
'Water Pressure Recorder set 0 0 0 S0
Pressure Gage ' set 3 116 0 116
.. Ear Picce set -3 120 0 120
 Leak Detector set 6 6,429 0 6,429
‘Iron Pipe and set 3 3,600 - 0 3,600
‘Live Cable Locator : 0 0 0
Sound Wave type set 3 7,714 Q- 1,714
Pipeline Detector o 0 0 0.
Hose ' ~ Nos, 6 634 0 634
: Ihstallatibn Device set 3 6,42_9 o 6,425
'Transcéiver ‘Nos. g 1,857 0 1,857
~Torch: Nos. 18 129 - 0 129
 Master Pressure Meter set 1 743 0 743
Master Watér Meter “set 1 386 0 386
28,841 0 28,841
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TABLE D.5.4 CONTINUED

(Unit: T.Shs.)

Description Unit  Quantity Foreign Local Total
Currency Currency
Repair Tool _ ' y
Threader Machine set 10 5,571 0 5,51
‘Tap Machiné for Metal set 10 7,429 0 7,429
Tap Machine for non-metal set 10 3,714 0 3,714
Pipe Cutter for Metal (Large) set 7 19,500 0 19,500
Pipe Cutter for non-metal (Large) sot 7 2,600 0 2,600
Pipe Cutter for Metal (Small} set 9 3,214 0 3,214
Pipe Cutter for non-metal (Small) set 9 1,929 0 1,929
Pipewrench set 25 8,657 ~ 0 - 9,657
Spanner sei 27 5,200 4] 5,200
Pipe Vise set 13 7,243 0 7,243
Sub Total 66,057 0 66,057
Construction Equipment :
Shovel piece 100 0 200 200
Pick piece - 50 0 100 100
Concrete Breaker set 4 1,714 0 S 1,714
Water Pump Nos. 4 3,714 ] 3,714
-Generator . Nos. 4 18,286 0 18,286
Sub Total 23,714 300 - 24,614
Fotal (2) 236,470 300 236,770
0il Fee R o
Diesel 15X25X12X100/5 kl 510 0 63,000 63,000
Oit Nos. 85 0 3,500 3,500
Total (3) 0 66,500 66,500
Install Flow Meter Connector for Block blacks 300 410,786 45,000 455,786
Install Vaive for Block set - 350 85,000 1,750 - 86,750
Total (4) 495,786 46,750 - 542,536
Material for Repair . o
.Repair Valve etc. piece 600 4,058 0 4,058
Repuii- Fire Hydrant piece 100 342 . 0 342
Repair Expansion Joint piece 700 3,702 0 3,702
Repair Distribution Pipe piece 1,000 75,716 0 75,716
Repair Branching plece 1,060 7,857 0 7,857
Repair Curb Cock piece’ 4,100 38,750 0 38,750
Repair Expansion Joint piece 5,200 5,014 Q. 5,014
Repair Service Pipe piece 8,000 - 17,143 0. 17,143
Repair Tap piece 50,000 104,379 0 104,379
Total (5) 256,960 ¢ 256,960
Grand Total 1,092,073 . 162,030 1,254,103 -
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TABLE D.5.5 COST ESTIMATE FOR MAPPING

(MEASURE bh: PART 3)
. {Unit: 1,000 T.Shs.)
-Description : Unit Quantity = Foreign Local Total
: ' D Currency Currency
NUWA o _ o
Engineer man-month 60 ] - 600 600
Technician man-month 480 0 - 2,880 2,880
Sub Total - : . . 3,480 : 3,_480
Drawing Equipment o _ : : SR
Copy Machine (1-1) set I 3,214 0 ‘3,214
Blie Printing Machine o - oset 1 857 0 857
Drawing Case o _ set - 8 0 - 400 - 400
" Drawing Tool = - .- : set " 8 3,429 : 0 3,429
Sub Total : R ' 7,500 - 400 - 7,900
Articles of Consumption : : ‘ -
Film for Drawing 92 cm x 20m roll 6 0 - 240 240
Film for Second Drawing Size Al  bok 1 Q- © 40 - 40
Blue Printing Roll Paper A1~ roll 50 0 400 400
Copy Paper A3 - . ' . box | 12 0 - 72 T2
Copy Paper Ad . : -~ box 24 0 72 : 72
Sub Total ' ‘ 0 824 - 824
Total - T CoT T 7,500 . 47704 12,204
TABLE D.5. 6 COST ESTIMATE FOR EXISTING PIPE CONNECTION-
(MEASURE ¢)
- (Units 1,000 T Shs )
- Description - : : Unit Quantity Foreign Local - - Total
. L Corrency - Currency 0
1 NODE 101-112 (825mm) . - lump sum 1 22,000 5,000 27,000
2 NODE 106-115 (450mm) : Tump sum 1 11,000 3,000 14,000
3 NODE 103-114.(525mm)} - - lump sum b 11,000 3,000 14,000
4 NODE 103-204 (525mm). - lump sum "} 11,000 - 3,000 14,000
5 NODE 207-209 (600mm) . lump sum 1 28,000 1,000 35,000
6 NODE 109-206 (400mm) lump sum . 1 18,000 5,000 23,000
7 NODE 214-215 (400mm)  lump sum .’ 1 23,000 ..5,000 28,000
8 NODE 214—232 (300mm) . Iump sum 1 17,000 4,000 21,000
9 NODE 220-222 (300mm) . - _ Iumip sum 1 6,000 2,000 8,000
" 10 NODE 234-307.(300mm) - lump sum 1 3,000 1,000 4,000
- 11 NODE 307-325 (400mm). - ' " lumpsum 1 10,000 3,000 13,000
. 12 NODE 221-223 (400mm) * : fump sum - 1 18,000 4,000 - 22,600
13 NODE 303-326 (250mim) © . lump sum 1 16,000 4,000 - 20,000
14 NODE 209-235 (600mm) ' lump sum 1 44,000 9,000 53,000
“Total o S © - 238,000 . 58,000 296,000
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TABLE D.5.7 COST ESTIMATE FOR MAIN PIPE LAYING

(PRIMARY: MEASURE d) o .
(Unit: 1,000 T.Shs.)
Description Unit Quantity Foreign Local Total
Currency Currency

1 Kinondoni - _ R
Supply and Install 400mm m 1,600 . 117,000 - 138,000 117,000
Supply and Instali 300mm m 1,000 40,000 10,000 56,000
Supply and Install 200mm m 2,000 50,000 12,000 62,000
Sub-total . : 229,000 272,000 . 229,000

2 Msasani _ ¥ : T
" Supply and Install 500mm m - 1,000 84,000 18,000 102,000

Supply and Install 400mm m 2,900 174,000 38,000 212,000

Supply and Install 300mm m . 1,300 52,000 13,000, -.- 65,000
Supply and Install 200mm m 1,500 38,000 9,000 47:G00
Sub-total 348,000 78,000 426,000
3 Temeke - .
Supply and Install 500mm m 2,300 193,000 ... 41,000 234,000
Supply and Instail 460mm m 2,000 120,000 26,000 146,000
Sub-total ' 313,000 67,000 . 380,000
A4S &L Pipe at Kurasini ) S
Supply and Install 500mm m 11,300 109,000 23,000 132,000
Supply and Install 400mm m 1,700 102,000 22,000 124,000
Supply and Install 250mm m 1,300 44,000 10,000 54,000
Supply and Install 200mm m 500 13,000 3,000 16,000
Sub-total 268,000 58,000 326,000
5 Kigamb‘oni _ . :
Supply and Tastall 300mm m 5,100 204,000 51,000 255,000
Sub-total 204,000, 51,000 -255,000

6 Mbagala | i
Supply and Install 25Cmm m 5,100 . 173,000 41,000 214,000
Sub-fotal T 173,000 . - 41,000 214,000
Tofal 15,300 1,524,000 511,000 - 1,830,000
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'TABLE D.5.8 COST ESTIMATE FOR MAIN PIPE LAYING

(SECONDARY: MEASURE ¢) :
(Unit: 1,000 T.Shs.)
Descriijtion Unit Quantity Foreign - Local Total
Cutrency . Currency '
1 Mbezi S : o
Supply and Install IGOmm m 10,000 20,000 48,000 68,000
Supply and Install 150rm m 4,300 17,000 - 27,000 44,000
Sub-total 37,000 75,000 112,000
2 Tabata L ) o :

. Supply and Tnstall 100mm m 6,500 13,000 31,000 44,000
Supply and Tustall 150mm m 2,800 11,000 17,000 28,600
Sub-fotai : 24,000 48,000 . 72,600
3 Ukonga _ _ . _ .
Supply and Install 100mm m © 3,100 6,000 15,000 - . 21,000
Supply and Install 150mm m 1,300 5,000 8,000 13,000
S_ub-(ptai ' 11,000 : 23,000 34,000
4 _Yoiﬁbo : :

. Supply and Install 100mm m 5,800 12,000 28,000 _ 40 000
Supply and Instqll 150mm m 2,500 - 10,000 16,000 '26 000
Sub-total o 22,000 44,000 166,000

5 f(igémboni o T
‘Supply and Instail 100mm m 7,400 15,000 36,0000 . 51,000/
Supply and Install 150mm m 3,100 12,000 15,000 31,000
Sub-total ' 27,000 55,000 82,000
"Total 121,000 245,000 - 366,000
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TABLE D.5.9 COST ES’I{IMATF FOR PIPE CLEANING COST

MEASU EQ

(Unit: 1,000 Tshs )

Description Unit Quantity Foreign Local - Total
o . Currency Currency
NUWA : :
Expert man-month =~ 24 68,571 Q 68,571
Brginger man-month - 120 Q 1,200 1,200
Technician man-month 1,440 0 .8,640 8,640
Driver man-month 430 0 1,920 1,920
Sub Total S 68,571 11,760 - 80,331
Employment _ .' :
Labor man-month’ 2,520 -0 12,600 12,600
Operator man-month 480 Q 2,880 2,880
Sub Total 0 15,480 15,480
Total (1) 68,571 27,240 95,811
Vehicle o ’
'iruck wﬂh Crane (4ton) Nos 8- 85,714 0 85,714
Sub Total - - 85,714 g 85,714
Cleanin & Lining s
Lining %dachme with Trowel set 3 6,000 0 6,000
Lining Winch sel 3 25,286 0 25,286
Mortar Pomp : set 3 3,857 -0 857
Mortar Mixer & Hose . set 3 17,571 0 17,571
Com%ressor & -Air Hose set 3 15,429 0 13,429
Seal Coat Machine set 3 3,429 0 3,429
Wire Winch efc. set 3 21,857 0 21,857
Rotler set 3 ,280 0 ,286
Pronger set 3 3,857 0 3,857
Scraper . sef 3 11,143 0 11,143
Gthers(transcelwr Hose ,etc) lump sum 1 2,85 0 2,85
Sub Total 118,572 Q- 118,572
Scouring L
Scoumng Machme set 2 19,143 0 19,143
0pare Parts : L.s. 1 1,000 GO0
hefs('ltanscewer,Hose,elc.} : Ls. 1 1,429 0 . 1,429
. 20 572 1,000 21,572
Repmr Tool :
gle Cutter for Metal ) set 3 8 35‘7 0 8,357
ers(Plpewrench Spanner, Pipe Vise elc.} set 1 10 00{) 0 10,000
_ 18,357 0 18,357
Construction Equ:pment ot
‘Water Pump Nos g 7,429 0 7,429
Generator Nos 8 36, 571 0 36,571
Others(Shovel Plck etc) set 1 0 700 700
Sub Total 44,000 700. 44,700
Total (2) 287,215 1,700 288,915
Dlesel 30X25X12X100/5 kI 240 0 36, 000 36,000
il Nos 40 e 2 0C0 - 2,600
Sub Total 0 38,000 38,000
Total {3) ] 38,000 38,000
Material . :
S & I Valve Nos 120 29,145 0 29,145
Thimble Nos 5,200 148,571 0 148,571
Portland Cement e 540 . 12,960 ,960
Sand t 740 52,850 0 52,856
Admijture t 54 10,029 .0 10,029
Seal Coat t 25 22,145 0 22,143
Sub Total 262, 746 12,960 275,706
Total (4) 262,746 © 12,960 275,700
Grand Total 618,532 79,900 - 698,432 -

-D5.8-



TABLE D.5.10 COST ESTIMATE FOR MIDDLE ZONE CREATION -

(MEASURE g) :
(Unit: 1,000 T.Shs.)

" Description o Unit Quantity Formgn Local Total
_ ' _ Currency Currency
1 Break Pressure Tank (10,600 ma) lump stm 1 195,000 459,000 ' 654,000 '
2 Supply and InstallPipe at Ubungo (900 mm) m 2,800 566,000° 113,000 634,000
3 Supply and InstallPipe at Vingunguti (500 mm) m 5,000 420,060 90,000 510,000

Total ' _ 1,181,000

667,000 1,848,000

TABLED.5.11 COST ESTIMATE FOR TREATMENT PLANT (MTOND)

{(MEASURE h: PART 1)

(Unit: thousand T, Shs.)

Description Co " Unit 'Quan'ti.ty Foreign’ ‘Local .~ Total
. : Currency Currency
1. Reteiving Well and Coagulation Basin o L : . o 5
1.1 Paint and Repair Wall : sq.m - 801 4,463 1,12 . - 5,584
1:2 Replacement of Baffle Board. piece .5 207 o205 . 412
1.3 Replacement of Trammg Wall piece 5 1,200 445 c 1,645
Total (1) : 5,870 1,77 7 641
2. Alum dosuig Equipinent ) - - o
2.1 Repair Solution Tank ' sq.m 48 280 - 49 329
2.2 Supply and Install Mixer ¢ - ‘sel - 2 - 2,160 200 2,360
2.3 Supply and Install Dosing Pump nos. 2 10,140 200 10,340
2.4 Supply and Install Plpe 4(}Ax5500 ' piece - 20 - 314 B U 324
D Tetal () - _ 7 - S 12,894 459 13, 353
3. Soda Ash Dosmg Equipment R . S
- Supply and Instal]Pipe 40Ax5500 ' piece’ 10 157 5 . 182
. Supply and InstallValve 40A nos. 4 183 -6 .- 189
Total- (€ N _ : ' : 340 1m0 351
4. _D;Smfecnqn Equipi:'nent'
4.1'Supply and Instalt Measuring Device . : _ .
in Caleium Hypochlorite set 1 743 100 - 843
4.2 Supply and Install Solution Tank set 1 657 100 757
4.3 Supply and Install Mixer set 1 574 S 100 674
Total (4) : ; -, 1,974 300 . 2,274
Total (t-4). _ , 21,078 2,541 23,619
5. Cgf_nnn_o’n Temporafy Cost o : %, ._9 o 1,897 229 . 2,126
6. SiteBxpenses .. . % 12 . 2,50 305 2,834
7. Overhead Expenses -~ - % 10 2,108 - 254 2,362
Total(5-7) o 6,534 788 7,322
Grand Total (1 o B o ome1z . 3329 30,941
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TABLE D.5,12 COST ESTIMATE FOR TREATMENT PLANT.(LOWER- RUVL)

(MEASURE h: PART 2) :
' (Unit: 1,000 T.Shs.)
Description Unit Quantity Foreign Local Total
Currency Currency
1 Raw Water Pump Station . o
 Low Water Level Sensor set o2 400 56 - 456
Total (1) . o - 430 56 456
2 Repair Sludge Pipe Leakage, Sedimentation Basin
2.1 Pipe Matenals N
Pipe 200x5000 piece 7 500 0 500
Flanged Spigot 200 piece 1 21 0. 21
‘Flanged Socket 200 piece 1 36 0 16
Coliar 200 ‘ piece 8 160 0 160
Valve 200 nos. 1 486 0 486
Headstock nos. 1 357 0 357
Mechanical Joint set 12 171 0 171
Sub Total (2.1) ' 1,731 0 1,731
2.2 Installation Works
Installation Pipe 200 meter KA 12 3 14
Installation Valve 200 nos. 1 3 i 4
Installation Headstock for Valve 200 nos. 1 3 1 -4
“Jointing 200 ' piece 12 0 3 3
Valve Box piece 1 ‘143 200 - 343
:Sub Total (2.2) o 161 207 . 368
2.3 Pushing Works : .
Concrete Breaking at Base of Clarifier Cl.m 2 i4 -2 .16
liner Plate for Shaft D=4500 meter o 5477 .0 5,477
Pipe HP 1500 picce 13 3,584 0 3,584
Collar 1500 .- set 12 L 171 0 et
. Pushing 1500 meter 30 6,429 1,500 7,929
Sub Total (2.3) ' 16,276 1,502 17,778
2.4 Earth Works ' E
Excavation cu.m 100 16 ST S 23
- Backfili : cu.m 75 14 o 19
Removal of Surplus Soil cu.m 25 11 5 16,
Sub Total (2.4) 41 17 58 -
Total (2) 18,209 1727 . 19,936
3  Disinfection Equipmént . '
3.1 Replacement of Pipe and Valve : _ :
Pipe 25Ax5500 - piece 4 - 29 L2 31,
Reducing Valve 25A noS. 1 929 1 929
Pressure Gage 25A " NoS. i 143 L . 143
Total (3) 1,100 3 - 1,103
Total (1-3) 19,709 1,786 21,495
4. Common Temporary Cost % 9 1,774 161 1,935
5. Site Expenses % 12 2,365 214 2,579
6. Overhead Expenses % 10 1,971 179 2,150
Total (4 - 6) 6,110 554 - 6,664
Grand Total (1 - 6) 25,819 28,159
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TABLE I2.5.13 COST ESTIMATE FOR TREATMENT PLANT (LOWER RUVL)

(MEASURE i: PART 1)

(Unit: 1,000 T.Shs.)

Description

Unit Quantity Foreign Local Total
Currency Currency '
1 ‘Intake Main -
1.1 Pipe Materials . - :
- Pipe DIP 1800x6000 piece 20 44,571 0 44,571
TFittings % 30 13,371 0 13,371
Sluice Gate 1650x1650 nos. 2 16,914 . O 16,914
" Headstock for Sluice Sluice Gate nos. 2 4,629 o 4,629
Sub Total (1.1) - 79,486 0 79,486
1.2 :Installation Works : o
© - Installation ‘of Pipe 1800 meter 120 333 182 514
Installation of Sluice Gate 1650x1650 nos. 2 66 41 - 107
Installation of Head stock for Shiice Gate  nos. 2 66 41 107
"~ Sub Tdtal (1.2) : 466 263 - 129
1 3 'Barth Works - N . . :
Sheet Piles Z=10 mtrs. piece = 750 27,857 2,000 36,857
Timbering for Shest Pﬂes § - ton 80 5,371 368 5,739
- Excavalion onm 2,800 452 188 . 640
Backfill - cum 2,400 432 180 <612
Removal of Surplus Soil cu.m 400 178 82 - 260
++ Sub Total (1.3) 34,290 2,818 44,108
Total (1) 114,242 10,081 124,322
2-  Grit Chamber
2.1 Earth Works _ : _ _
Excavation cum 28,300 4,568 1,896 6,465
Backfill cuan 17,200 3,096 1,290 ~4,386
Removal of SurpIus Sm! ce.in 11,100 4,832 - 2,276 . 1207
Sub Total (2 l) : 12,596 ‘5,462 0 - 18,058
2. 2 ‘Concrete Works : . S RS
Concrete cum 3,900 5,571 117,000 ‘122,571
Reinforceinent Steel Bars ton 390 45,686 25,350 71,036
. Form Work™: sq.mt 7,800 . 5,571 11,700 17,271
Appurtenant Work % 10 5,683 15,405 21,088
-Sub Total (2.2) - 62,511 169,455 - 231,966
2.3 Pipe Works -
2.3.1 Pipe Matérials o .
Pipe DIP 1800x6000 -piece 15 33,429 0 33,429
Pipe DIP 1400x6000 :piece 15 19,286 0 19,286
o Fittings 1w % 50 26,357 0 26,357
. Shiice Gate: 1350x1350 : 1nos, 8 47,086 0 47,086
 Headstock for Sluice Sluice Gate nos. 8 14,857 0 - 14,857
Sub. Total 231 141,014 0 141,014
2.3.2 Installatlon Works : : e
* Installation’of Pipe 1800 : meter 90 249 136 386
Installation of Pipe 1400 - - . .. meter 90 158 36 194
" Installation of Siuice Gate 1650x1650 " nos. 8 154 135 289
. Installatiosi of Headstock for Sluice Gate  nos. 8 154 135 289
Sub Total (2.3.2): . - s 714 1,158

443

Note; This measure is not selected but used for economic evaluation.
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TABLE D.5.13 CONTINUED (MEASURE i: PART 1)

(Unit: 1,000 T.Shs.)

Description Unit Quantity Foreign Local - Total .
‘ : Currency Currency
2.3.3 Earth Works _ -
Excavation wm’ 7,200 1,162 482 1,645
Backfitl m 6,800 1,224 510 1,734
Removal of Surplus Soil w’ 400 178 . 82 - 260
Sub Total (2.3.3) 2,564 1,074 3,638
Sub Total (2.3) 144,293 - 1,518 145,811
2.4 Mechanical Works S
Fine Screen set 4 228,571 16,000 244,571
Crane : set 4 34,286 -2,400 .+ 36,686
Sub Total (2. 4) 262,857 118,400 - 281,257
Total (2) 482,257 194,834 577,092
3  Raw Water Pump Station : a :
* Low Water Level Sensor - set 2 400 56 - 456
Total (3). 400 56 456
4 Repair Studge Pipe Leakage, Sedimentation Basin
4.1 . Pipe Matenials g
Pipe 20045000 _ piece 7 500 0 500
Flanged Spigot 200- piece 1 21 0 21
Flanged Socket 200 piece 1 36 0 36
Coltar 200 piece 8 160 0 160
Valve 200 nos. 1 486 0 486
Headstock nos, 1 357 Q- 357
Mechanical Joint set - 12 171 0 171
Sub Total (4.1) ' 1,731 0 1,731
4.2 . Instaliation Works :

: Installation Pipe 200 roeter 35 12 3 14
Instaliation Valve 200 nos. L 3 1 4
Installation Headstock for Valve 200 BOS, -1 3 1 - 4
Jointing 200 piece 12 0 3 3
Valve Box piece 1 143 200 343

Sub Total (4.2) ' 161 207 368
4.3 Pushing Warks : . : _
Concrete Breaking at Base of Clarifier cu,m 2 ‘14 2. - 16
lingr Plate for Shaft D=4500 meter b 5,477 -0 ' .,,477
Pipe HP 1500 piece 13 3,584 0 3,584
Collar 1500 set 12 771 0 © o771
Pushing 1500 meter 30 - 6,429 1,500 7,929
Sub Total (4.3) 16,276 - 1,502 - 17,778
4.4 Earth Works o
Excavation cu.m 100 - 16 SRR 23
Backfill cu.im 75 14 6 19
Removal of Surplus Soil cu.m 25 i1 5 16
Sub Total (4.4) 41 VA 58
Total (4) 18,200 1,727 - 19,936

Note; This measure is not selected but used for economic evaluation.
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TABLE D.5.13 CONTINUED

(Unit: 1,000 T.Shs.)

Description Unit Quantity Foreign Local Total -
Currency Currency T
5.1 Replacement of Underdrain System
3.1.1 Materials = : S
Plenum piece 3,456 20,736 8, 294 29,030
Strainer piece 55,296 134,290 134,290
Sand _ cu.m 983 5,617 42, 269 47,886
~ Sub Total (5.1.1) : ' 160,643 . 50,563 211,207 -
5.1 2 Instaliation and Removal . S :
Plenum piece 3,456 7,406 3,456 10,862
Strainer piece 55,296 0 11,059 11,059
Sand - cu.m 983 281 492 T2
Sub Total (5.1.2) . 7,687 15,007 22,693
~ Sub Total (5.1) 168,330 65,570 - 233,900
5.2 Replacement of Headstock - . o .
Headstock for Existing Gate nos, 16 29,714 0 29,714
Installation of Headstock . nos. 16 153 207 360
Sub Total G 2) 29,867 207 30,074
Total (5) 198,197. 65,777 263,974
6 Chemical Dosmg Equipment -
“Repair of Alum So]utxon Tank s.m 190 1,086 510 1,656 -
TUtal ©) 1,086 . 570 1,656 7
7  Disinfection Ec{mprﬂent |
7.1 Replacement of Pipe and Valve X
Pipe 25Ax5500 piece 4 29 2 - 31
Reducing Valve 25A nos. 1 929 1 929
Pressure Gage 25A nos. 1 143 1 143
' Sub Total(7.1) - 1,100 3 1,103
‘Total (7) 1,100 3 - 1,103 -
8 ' Access Road. : T e _
Repair of Access Road §g.m 169,800 48,514 - 271,680 320 194 N
Total {8) B 48,514 271,680 320,194
' Tota] (1 8): _ 864,005 544,728 1,408,733
9  Common Temporary Cost % 9 71,760 49,026 126,786
10 Site Expenses % 12 103,681 65,367 169,048
11 Overhead Expenses % 10 86,400 54,473 140,873
o Total (9 - 1) - 267,842 .168,866‘ . _ 436_,707
 Grand Total (1 - 11) 1,131,846 713,593 1,845,440 -

__No_te;' This measure is not selected but used for economic evaluation.
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TABLE D.5.14 COST ESTIMATE FOR T REATMENT PLANT (MTONI)

(MEASURE i: PART 2) |
. (Unit: 1,000 T.Shs.)
" Description Unit Quantity ~ Foreign Locat "Total
o Currency Currency
1 Buza Dam
1.1 Repair Embankment . ) )
Soil - cum 1,680 1,894 8,025 9,919
filling cu.m 1,680 1,085 450 1,535
Sub Total (1.1) 2,978 8,476 11,454
1.2 Supply and Install Pipe and Valve _ - :
Pipe 350x6000 DIP piece 467 60,710 0 60,710
Fittings % 303 18,213 0 18,213
Valve. nos, : 26 1,126 0 1,126
Fxcavation cu.m 4,312 1,368 ‘530 1,898
Backfill _ cum 4,043 1,18 . 46h 1,645
‘Removal of Surplus Soil cu.m 269 120 55 0 115
Sub Total (1.2) 82,720 1,046 - 83,766
Total (1) 85,698 9,522 95,220
2 Receiving Well and Coagulation Basin .
© 2.1 Paint and Repair Wali sq.m 801 " 4,463 1,121 5,584
2.2 Replacement of Baffle Board piece 5 207 205 412
2.3 Replacement of Training Wal piece 5 1,200 445 1,645
Total (2) : 5,870 1,771 - 9,641
3 Sedimentation Basin _
3.1 Supply and Install Sludge Valve 37 © BoS, 3 1,599 30 - 1,629
3.2 Supply and Install Effluent Trough _ T
200w x145h x 75001 ' piece 24 9,943 2,400 12,343
Total (3) 11,541- 2,430 -~ 13,971 .
4 Filter . Co
4.1 Supply and Instafl Strainer 16.6.x 112.5mm piece 5,076 18,854 914 19,767
4.2 Supply and Install Washout Valve 10s. 2 3,114 200 3,314
4.3 Backwash Pipe Line : B B
Pipe DIP 350x6000 piece 1 130 0 130 -
Cross 350x350 piece 1 206 0 206
Reducer 3505250 piece 2 120 0 1200
Flanged Spigot 350  piece 2 149 0L 149
Special Collar 350 piece 2 169 0 169
Mechanical Joint Accessories 350 piece 8 274 0 274
Valve 350 : ' nos. i 563 0 . 563
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TABLE D.5.14  CONTINUED (MEASURE i: PART 2)
(Unit: 1,000 T.Shs.)

- Description _ : Unit Quantity Foreign L.ocal Total
: e ' Currency Currency
4.3 Headstock for 350 Valve nos. 1 626 0 626
Pipe DIP 250%5000 ; piece .5 371 0 371
Reducer 250x150 T -piece 1 37 0 37
Flanged Spigot 250 ‘ pieco 6 291 0 291
© 8pecial Collar 250 piece 4 154 0 154
Mechanical Joint Accessories 250 piece 15 279 0 279
Valve 250 nos. 3 964 "0 964
Headstock for 250 Valve nos. 3 1,877 0 - 1,877
Pipe DIP 150x5000 ' piece 1 46 B 46
- Tee 150x150 . piece 1 37 0 37
" Bend 150x90 _ ' piece 1 30 0. 30
Flanged Socket 150 g piece 1 16 0 16
- Flanged Spigot 150 - - - piece 1 24 0 24
Collar 150 piece 4 63 0 X
Mechanical Joint Accessories 150 piece 7 77 0 7
150 Valve - o nos. 1 139 0 139
* Pipe P 50x5500 : piece 1 9 0 - -
Socket 50 c piece 2 1 0 1
- Flange 50 : ~ piece 2 6 0 6
Valve 50 .0, : piece 1 49 0 - 49
Installation of Pipe 350 meter 6 2 1 "3
 Installation of Pipe 250 - meter 25 9 2 11
:Insta]latie;; of Pipe 150 _ meter 5 2 0. Co2
- Jointing 350 : ' piece 8 0 3 3
* Jointing 250. - - piece 15 o 4 4
. Jointing 150. S piecce 7 0 ¥ 2
- Jointing 50 B piece 2 0 0 0
Tnstallation of Valve 350 . . piece 1 4 2 6
Tustallation of Valve 250 ~ © . ‘piece 3 0 3 13
Installation of Valve 150 piece i -3 1 "4
Installation of Valve 50 o piece 1 3 0 3
Bxcavation . — . Ceu.m 6 10 4 15
Backfill - . cu.m 6 11 5 16
Removal of Surplus T cu.m 1 1 2
- Valve Chamber © ' . 'piece 0 1,800 1,800
. Sub Total (4.3) . N e o -~ 6,161 - - 1,827 8,588
Total (4) T 28729 2,941 31,670

_ the;_ This measure is not selected but used for economic evaluation.”

D515 -



TABLE D.5.14 CONTINUED (MEASURE i: PART 2)
- (Unit: 1,000 T.Shs.)

' Description Unit Quantity . Fdreign Local " Total
: Currency Currency

5 Alum do_sing Equipment o ; :
5.1 Repair Solution Tank ' sqm -~ 49 280 .49 - 329

5.2 Supply and Tnstall Mixer _ set 2 2,160 200 2,360
/5.3 Supply and Install Dosing Pu_mp’ nos. 2 10,140 2060 10,340
5.4 Supply and Install Pipe 40Ax5500 piece 20 314 10 324
Total (5) — 12,894 459 13,353
6 Soda Ash Dosing Equipment
Supply and Install S
Pipe 40Ax5500 piece 10 157 5 162
Valve 40A _ nos. 4 183 6 - © 189
Total (6) , o 340 11 - 351

7 Disinfection Equipment
7.1 Supply and Install Measuring Device in : P SRR
“Calcium Hypochlorite set 1 743 100 843

7.2 Supply and Install Solution Tank set 1 657 C 100 ' 151
7.3 Supply and Install Mixer - set 1 - 574 100 e 674
Total (7) ' 1,974 300 - 2,274

8 Suljpiy and Water Quality Test Equipment

Jar Tester N set 1 474 0 474
Turbidimeter set 1 1,000 0 : 1,09:0_
Alkalinity ' set 1 29 ] 29
PH Meter : o set 13 277 0 27
Residual Chlorine Meter set 1 320 0 320
Total (8) - 2,190 0 2,190
Total (1 - 8) L 149,237 17,434 166,672

9 Common Temporary Cost % 9 13,431 . 1,569 . 15,000
10 Site Expenses % 12 17,908 2,002 . 20,001
11 Overhead Expenses % 0 14924 1,743 16,667 -
Total (9~ 11) - - 46,263 5,405 © 51,668
Grand Total (1 - 11) ' o : 195,501 - 22,839 ¢ 218,340

. Note; This measure is not selected but used for economic eva'luation.'
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TABLE D.5.15 COST ESTIMATE FOR METERING

Sub Total

(MEASURE j) :
: - {Unit: 1,000 T.Shs.)
" Description Unit Qiantity Foreign Local Total
Currency Currency
NUWA -
Technician (is Persons) Man.M 744 ¢ U] 0
Driver Man.M 240 0 960 960
Sub Total 0 960 960
Employment _ :

* Labor Man.M 720 0 3,600 3,600
Sub Total 0 3,600 3,600
Total (1) 0 4,560 4,560
VYehicle : o i S
Bicycle Nos . 20 1,286 0 1,286
“"Truck (2ton) Nos 4 14,857 0 114,857
Sub Total 16,143 0 16,143
Instailation Tool . -

- -‘Threader Machine Seis 4 2,229 0 2,229
Pipe Cutter for Metal Sets 4 1,429 o 1,429
Pipe Cutter for Nonmetal Sets 4 857 0 857
Pipewrench Sets 4 743 0 743
Spanner Sets 4 371 - 0 371
Pipe Vise Sets 4 2,229 0 2,229

Sub Total 7,857 0 7,857
‘Construction Tool S
Shovel Piece 12 0 24 24

- Pick Piecce- - 6 0 12 12
Sub Total : o 0 36 36
Verification and Repair -

Equipment _

Master Water Meter set 4 - 646 0 646

Driver o set 4 11 0 11
"Penchi - " set 4 34 0 34
Nipper . - set 4 23 0 23
Spanner . set 4 57 ] - 57
Vice. set 4 1,314 0 1,314

2,086 0 2,086
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TABLE D.5.15 CONTINUED (MEASURE |)

Oil Fee : -
Diesel 5x25x12x100/5 kl 60 0 9,006 - 9,000
Oit . Nos 20 0 1,000 1,000
Sub Total . : _ 0 10,000 ~ 10,000
Total (2) _ 26,086 10,036 . 36,122
Material _
Water Meter : piece 15,000 282,857 0 - 282,857
Socket for Meter piece 30,000 94,286 ) 94,286
Straight Pipe piece 15,000 49,286 g 49,286
Elbow 90 piece 30,000 8,571 0 8,571
Elbow 45 piece 5,000 2,571 0 - 2,571
Socket piece - 15,000 4,500 0 4,500
Union piece 15,000 15,643 0 15,643
Nipple piece 15,000 4,071 0 4,071
‘Bushing ' piece 5,000 1,857 0 1,857
Valve S piece 15,000 34,286 G 34,286
Sub Total 497,929 0 497,929
Totat (3) : 497,929 0 497,929

* Grand Total _ 524,014 14,596 538,610

TABLE D.5.16 COST ESTIMATE FOR ARREASA AND ILLEGAL CONNECTION

(MEASURE k) o Co
‘ _ (Unit; thousand T.Shs.)

Description Unit Quantity  Foreign Local Total

~ Currency Currency

lReward Ls. 1 24,000 96,000 120,000
Z Motorcycle Nos. 10 2,000 0 2,000
301 ' L.s. 1 200 800 1,000
Total _ 26,200 96,800 123,000

-D.5.18 -



WHQOL 3dld NOILNAINLISIA

oood_\o poc'esy 000’0zl 000°06! - . W'| HIIM 3dId 3IIAYIS 3V1dId
P10 A R S L jescl- "pf1 24 el *3°3 973 | jesol _t0"1 ot DL CYREE T BT O 18301 | A3l3 _ :
.1 '3 £661 2661 _ L66L 066t | -uenp| 3tun uoLadidasag

€000°L sys’L r3tum

(1 XAV 9 FANSVEN) (NOLLAGIUISIC TANSYAW AO%.HZOU mw%m..m MO,m HINAIHDS &ZHE@m%ﬁmHQ 3°S°d ﬂ_.mmﬁm.

0 0 0 0 0 0 o 9 0 e 0 0 co0’sy - 298°LL gEL’LE (0 [1e10) pueds
g 0 0 0 0 ¢ i 0 0 0 0 0 925701 66 2gv’ol o : : STreel
0 .0 i g 0 0 & 0 ] 10 0 ) &2 _ ] g "s91d uto: uel3e})eisuLoy
o 0 8 0 0 0 0 0 9 0 0 9 gie’l- 2L0°L |0 9 "sa1d ygom tmﬁhﬂ:m
0 0 0 0 ol 0 0 0 0 e o 0 vee'y b6’y |0 g 8198l Ctoqetdanen: o _
. . . . . puUE wggl Lﬂuox ._wu_m__....
& ¢ 0 8 G i 0 ¢ 0 o 0 0 22 22 _ 0 oL *sald AIoM - Ue LI T RISULEY
0 Ol G G 0 i 0 0 0 0 0 0 £25°| €25°L [0 oL *said © quom >._EEE£
0 G ol c 0 ) 9 0 ] 0 0 0 296"2 296'2 (o ol s1as Cleraaleys
' pue g qumz J918M
s 0 0 0 0 0 0 0 ¢ 0 0 0 eIy .
. . ui ...uu.m.t Lmumz m.um._aum
0 a b 0 0 ] ¢ ] 0 0 o 0 yavizs £94°LL . 102°0Z |0 , 18101
G 9 bl 0 0 o o 0 0 s 0 0 059’2 0s%’'z C 9 saLd x._oa uoIe)ieIsuLoy
0 0 0 ] 0 c ) 0 0 ] 0 0 £LET6 . g1E's G oL 1¥s21d} oM AJeipisqns’
il o o 8 0 C 0 0 .0 0 0 0 - - : : _ . 0glL-adid pue’”
0 0 0 ] 0 G 0 ] 0 0 0 0 102’02 02’02 to 91 s33s| | aA)ep ‘BULONPIY BuNsSILd
s o i & BABA BuLINpay :
, . . 3JNSSadd ooeiday i
B30l 3t 34 8 L2 TR b S 1B10L "2°1 374 1230l "2°7- "7 1e30L  "3"1 *avd 1elo) - | Ali3 _
5661 661 €861 2664 L6l - D66L -ueny| 3iun uolidiaosag

(000”1 "Sus L :3tumd

] gwﬁmg mZOmmewEhw HANSVAW AO%.H_ZOU mw%m.u HOA WADQE.HUW INHWESHNESIA LT n.Q ﬁ_.mmﬂn.

-D.5.19 -



-D.520 -

143’2 9 Ay8ee (9057 92) : 1e10f-gns
98¢ 0 98% 11 198 NERETENEBY I RNEAE Y
9L 0 =7 e = 4219 2JNSsald JIISeN
£21 ] 421 . gl . "SON , Tyad9y
58°L 9 252°1L o'y |6 - rsoN JasLaasuRl L
&62%'9 - 0 - 6299 & 8338 JTLA3Q UOLIBYIRYSUT
g9 [ i A 9 "SON o 50y
b 0 b : 403153390 suLjadid
218’2 O S TVAVERER IS JVAFS IR E 5395 3dA1 saEM punog
0 g o] JO3e307 ayge] ALY
gov's 0 GO9'E  {C009°E¥ l€ s195 . pue adig wod
829’9 0 &2’y 19 saas ‘4013938083
0z} 0 ) {gz1) £ 5183 " avslg Je3
9LL -0 FLi £ si9s aBey-aunssaay
s} Q (8 £&2L) s $385) JOPJIOIVY FUINSSAIJ Joien
989 0 989 ) £ ‘8198 Jo39K Jatepm
. 0 0 o t2sgfzlo $138 JatemM0id JUoSRIIYN
. . . wsudinby. APMIg payid
aselily 0 288 4LL -7 Yelel gns
&29°12 0 s2v'Le £ SN JB3 ABAJNg - abmiesT
gyL'2e o £91°2s S “SON|  (UDIZ) SUBJD ylta Hanug
532'99 0 982’ %% $ “oN| . {uoib) aueud yilm yonuy
a] 1] 1 1 “SON . a1akarg
. -B12EYRA
969°6 . $69°6 0 969°6 _ 969'6 0O 286'CY 9696 98Z'YE  |ZBETEY 969°6 98295 (2BE'SY 969°6  992'4C 12310
NQJ No.m. 0 Nah. NQ.. Q N@h. 252 D 264 264 1] 264 NMM Mw 08 Weuey .n._wwm..."umoh :
ooo's  000°% O 090"9 - 008’9 O 000’9  Q00'9 0O o00's 000’9 0 gc0‘? 000’9 © GO2°L jWruew Joge
- . usttdojeh
mc.o. us 0 m\.m. Nho. ] : Eo. muo‘ 0 29 e 0 249 249 o 020°L - W wen i .._u>m.5m
gL’y &L 0 824°L  82L°L 0 ges't gL'l o geL’L s’ 0 g2i'L  822°L 0 Q'L uney UeLo1UYD)
0% 09 O 09 . 09L 0 09% 098 0 9% 058 0 095 09 0D lotz  |W-uew " 193uibug
7t i 0 Lo SR yob, b0 vl e o 7l w0 . gL WUeH JaBuBu3 4a1y4)
0 2 0 o 0 0 988’78 0 - 982'7E (982795 0 982°'9E |%E2'vE O 9gz’ ¢ 0 9 Wruey T 7 yuadxy
YMON
jB3el C "2°7 C0t4 L1 e R e N L h o 1E30L At e 18100 9ty aey 130l | Asta
56l 2661 | £561 2661 . 1661 0661 -UBD| 3Lun uo13didasaq
| .

(gog’l "sys-i falum

(z 29Vd ST TENSYVIND (NOLLQETALLSIO FENSVIN TOUINOD FOVAVAT ¥OS ANAHHDS INTWIASHNESIA 61°S°A ATV




S2275%L L2615 Y0L°SLL |C0S ERL 94979 v08°EYL [499°2S2 969°4E LGLTILZ 267 5.2 969'HE §52°0vZ. [08Y'J6E 129'92 650" LLE [(E9L YY) je3el pUEND
950°52 0 95652 |0S2°4Z ¢ 0sz'7e |216'8s o 2ue’sg (618 O Ll61la Tloveles 0 )iy (o) I g B st
ol 0 ¢ 0 9 0 - [wzi'el oo LeZ'oL - (v087EY O 408°cy [%08°Ey -0 - wOR'SY 000705 “S21d E.hﬂx
982’y o gge’y c9s2lv. 0 .98’y lege'y 0 . 982’y “lgs2’y 0. o8’y |0 N 0 000’8 | -S2id did 991438 oY
L9 0 W9y ey 0 12971 TIL9TL 00 19y o o 0 0. .2 s 002°§ |"Satd|  ulor uoisue xm.;&wm
o 0 0. 0 0 0 ¥50°0L @ 50701 1 v50°0L @ ¥50°0L < |2¥9°8L 0 299°8gL 0oL’y 1-s2id 2300 GIng 1TE
gvi'e 0 gl's 1458’2 0 .45¢'2 - lusg'z 0 -188'2 |0 0 0 0 0 8 0001 | "32Ld BuULYyIURsg .:mn_ﬁ_
bv Sl ] Zhl'sL JeviUsl 0 S gwl'slL [si2’2e o SlL'ee (slLfzz 0 si4‘2z (o ) 0 000°L |-S2ld| 3dig uol3ngllisia :amm
g6l 9 64 £64 ] 264 8s0°L 4 86¢°% . |8’ ¢ 850°% 10 0 0 0L |7S9%d|  uior uoistedy3 diedsy
0 0 0 o 0 o 0 0 ¢ 0 ¢ 0 129 @ Zys 0ol - |sotd 2uespAN 3414 Jieday
0 g 5 G 0 0o - | i G s} 0 0 850’y O 250 009 | "satd *239 SAjeA dteday
) Jdiedey 403 (2id91eW
£6L726 S2S'% ©99°88 |YST79EL 002°LL ¥55792L i9SZ9EL 0047L) ¥S5TYEL 952795l 00LLL S5TeZL |28S 9 s2L'e Zsvieg : _ (%) -je30l
269°€L Glz  4SE'€L |L0€'Z2 0Sv  2se’lz  [L08'22 oSy ze87LE - |L0£°22 .08y 4s8'iZ |96L°9 sEl L0’ 0SE  |-S19S| 901§ J0j IAIRA 1IBISUL
I19s‘ee 0S2'w LIE'SL  (9%sTELL 05271l 969720 l9wa'ELL 0S2 LY 949 20L loveTslL 0s2TLy 9697201 198508, 0OD'Y 98E’.2 ODE  |A0019 H0T§ 0 JOFIIUUOT
: o : : - J232W MO1d4 11B3SUi
00E'EL QOE'EL O p0E'sL 00£'EL 0 00£'EL  QUE‘EL C 0OE'gL 00%°€L O 00g°SL 20£°SEL 0 - g} 1mel
ot i 0 gL ook o0 002 o6L 0 002 o0 0 oo .00 O 58 *SoN 1t0
009’21 00921 0 092t 00%"2L 0 809’2l 0092l 0 009°2L DO9‘ZL O 009‘ZL 009'2L © oLs Bti m\osxﬁxmmxmr ku“mo
0 0 2 0 0 ) 0 0 0 0 0 0 044°952 00 0277952 |(E£91'YM) (2) 1e30L
yl0'%2 00g  pLL'€R (zsg’LL) yeloLgng
982’8l 0 gg2’'sL  [(E9L76) |¥ *soN J032J3Us9
L's 0 w2°g - 1L288°L) I¥ *$ON dund Jazep
w2'L .6 LiVAS) 458y ¥ 198 memuLm $12225U02:
ooy o0t 0 (DY 65 sold g
062 oz -0 (o} 05l *$31d 19A0Ug’
Jusd S_um US| 3ONSISUOY
128099 0 250°99 | (008 s> - 1810t qng
£y2'2 O ghe’ L (1) £l .$19§ LSt -adld
poz's o 002's - [(Q) 22 5195 - dauueds
i9°6 O 25976 jlgwd> le2 ST ;ocu._zmama
626'L G 626°L  |(gv9y g JEX] A:ma& _
' . 1e1div-usy Joj Lmu&:u wnﬂm
2 0 2.2 - 10" e 39S § (yyews) .
o 18181 404 nwuu:u .&:"_.
oc9'z 0 0092 (G)E Y] Jos| (obi=)) -
. R .. [)Elaw.uoy. ,_o..ﬁ ..mﬁ:u m.a:"_,.
008761 O oGs’el DY 2 395 | (ableT)
- 1EIS JO4 Ja3ng adid
wL2'e -0 9L2’s  lgwed cL 198 |1e10U-UON Jo) autyoew der
&29'L .0 629°s [(egrtL) lou 395 1215W 494 AuLysen dey
1is’'s -0 i2s's  LeLL’yy (o0 398 " sulyoey Jopealy)
_ R 1901 Jteday
1®0L  "3°7 0 t3vd 18301 *9°7 074 b E- TR A TR o 3oL 2t tacd 1e30L *3°7 "33 1=l | Al ,
gesl Y661 €661 : 2661 L&6L : 0561 -UenDj 21U uctiditosag

(00O*L "sysTi 3iun)

GHANNIINOD 6F'S'Q HIAVL

-D.5.21 -



f 1 T 1 { K T L T { 1
logs’y  oEs'L o lozs'y  o2s'L o foes’t  o2s’L O lozs’L o028t O lsoz’e  o0z6'L 982°% ltstz'er | _ | .,Eo:
— { — i i - { y { “ !
{vza vz 6 lvzg w2 0 [y22 v2g 0 [v2s veg O lyzg 4 B | ! | i 18301 gns]
tes 22 0 let F) o l2e 2z 0 ) 2 9 |2z 2 o _ vz | woq.| v Jodeq Adon |
2z 0 l22 2 0 l2e @9 fz2 2 0 las 2 0 ] 2t -1 xoq | gv Jadeg Ado] |
ooy oov o fecy ooy ¢ loor o0 © Jooy  o00r 0 ooy ooy o { o |s ,Ew saded 1109 Bulzuiyg entg )
h oy 0 tag o g 1oy oy 0 foy oY 0 loy o7 o [ [t [xealiw v sz1s |
i i ! | | ] | | | Buimedq pueses Joy wiid |
love g2 0 lovz o¥z 0 jove ov2 0 love %2 0 (ove o¥z 0O | lo |s1704 jupzxunzs Suimedq Jog Ly |
| . ] ! | | w _ | ] uopjdunsuod jo sayarauv|
F~ al { —~ gl - ] i __ ‘ —]
fo 0 o’ lo 0 0 lo o o lo 0 0 foag’s 00y  g8z'y [(n2'®) | A ! 1e101 gns}
io 0 6 io D 0 10 ¢ 6 o 0 o l629's o s2v's | Ik | s3s8] 1001 ButMedq |
s 0 0 lo- 0 G o g 2 {0 0 0 fooy ey 0 iy E | sias]  ssey Butmeuq |-
fo 0 0 lo 0 0 0 0 0 1o 0 0 |48 0 g8 ] [ [1as | auiyoen Buiyurig smyg. |
o b 0 o 0 0 o 0 0 fo 0 0 _ ezt |t | 105 | (L-1) BuLyoey 4doq |
J % ! ; . _ _ w u | usidtnb3 SuiMedq]
" +— : “ “ +— — 1 — | _ J
|96 %5 O l9s9 569 9O |99 969 0 1968 %9 0 [969 9%9 ¢ | o ! [ | 12301 gns)
lses 928 0 926 925 0 l92s 95 0 fors . 918 0 is2s 915 o | o logy  |w-uen| UeLoIUyesy |
iozt g2l @ lozL 02t - B lozi 0zl 0. lozl ozl O lozL gzl 0 | o e |wuey) JasuLbu3 |
M | . | - i _ | ﬁ [ VMO
! i — ! 1 ) | y 4

: L ! ) I T 1 —1 ™ ! 1
| teaer  t3"1 tod H.wmuo» =3°7  at4 | jeser "' Dt | 1830, "2"1 tori | jeieL 9ty taey | 1ezen | Axs i .t I
i S661 . ! 9661 d. - §B4L ] 2661 m. 1651 | osst - | -uenw| 3iun] uoyadilasag !
1 . 1 - " 1 L i

(G001 "SYS“1 rjumd
Exava g §m¢m~§ {ONIdIVIAD m%wﬁwz TOUINOD m@%mﬂ J0A mﬁbﬁmmmUM hZﬁSﬁmMDmmHD 0Ts'd m&mﬁw

{ i

‘D522 -



L wns D.._w.s = “ST] i@ION-

T T T 7 " T . 1 T, | T . . I
io o 0 lo 0 ¢ | o ;] 0 Lo B o - looo*sez oos'ss 000’sselo oo D heser
lo 0 ) le 0 0 | e 0 0 {o o o looo’ss - 0oo's - 000’y 10 b1 Iy b T (009) ‘sg2-60Z 30N 4i!
i o o o le o 0 | o g 0 o 6 o “jooo’oz o000’y ooo’sL |0 {1 I'sor| 0s2) 92e-gos 300N i
[0 a g le o 0 le o 0. lo 0 o [ooo’zz” oo’y ocoo'st-lo [ I'sv i . (oo g22-122 300N 24
| e o 0 lo c 0 | o 6 0 i o 0 0 foog'ss .000’¢ 000°0L |0 Voo Itstv s oo ses-208 300N il
| o 0 ¢ o 0 0 [ o 0 o - lo 0 0 loco’s ooe’L ooe'c o (v sy ) (oog) sog-vEe 300N DL
[ o 0 0 lo 0 0 o 0 ¢ 1o 0 0 fooo’s - oo’z 000’9 o Fo t]ssmy b7 7 toogy 222-022 30086 |
o ¢ 0 lg ] 0 [ o 0 o 1o 0 0 “Jooo’rz- oo0'y ooo'zl o T syl (00£). 252-912 300N 8 |
lo o ¢ oo o o o 0 e o 0 g foda’gz.  oo00’s 000'SZ (o iy 1TsT i toow) s12-9l2 300N 2 |
I o o 0 lo o o o o0 | o 0 0 looc’sz - ooo’s. 000’8l |0 [y I'sa | . tooe) 90z-s01 3a0% 9 |
i o 0 0. lo ¢ o R 6 -0 o 0 0 loso’ss 000’2 00's2 |0 VT AR W 602202 300K §
lo o o o 0 0 e o o o 0 o Jocs’r,  000’S  008"LL [0 by bsmy 200N ¥ |
| o ] 0 lo 0 o [ o o 0 ‘1o 0 0 looo*yL  oo00's” oGOl [0 [ v {rsmf -£01 300N € |
| a 6 ¢ fo 0 0 lo 0 0 1o 0 0 {ooo’yi  ‘ooo’s 000°LL [0 4 i'sm1] " <os#) sil-9ol Feok 2 |
_ _ M _ | loo0‘s2 - 000's oo0'zz | P4 1] sz 2ui-l0) Foox |
b — . ! _ | — {: ] — ~
fyeses =207 t373 Jeser +9°1 ov4 fjesel’ c3t1 t9e4 [ qeser (277 v3ti | qeser vptv tatd | terr | A . . r
] S661 | w661 | g6l e 2861 P 1661 | 086l | -veno| 3sun|  uoriditosdg ]
| - L L S . I . R o 1 1. . i

€op0’L TsysTl T3tund

G TNSYIA) NOLLOGNNOD Hdld ONLISIXY Y04 TINAHHOS INIWASENGSIA 127's'd T4V

-D.5.23 -



r~ - T i - T . Y T Tt T } ; 1
la = o SR T {000°S/L’L 00022 000°@361000°559 000" 121 000" 9Es|0 0 0 io foog'st] | ey o |
w ——- W ————— ] _ I e _ |
io 0 ] 10 0 o _looo’viz 000’y ogo’ssllo 0 0 in 9 0 lo | i : 12303005 |-
o b o le o 6 Jooo'yie. o00'Ly ooo’szb|o e e 0 lo. toor’s | . w | 052 1exsup pue Ajddns |
{0 0 i fo 0 0 topo'ssz 000°LS  000°%02(0 0 o o o. @ R S yeaeaeans |
e 0 6 e 0 g loge’ssz Tooo’'is 00D’902|0 lo @ 0 lo loor’s | w | oog vimasuppue Ayddns |
_ | ! _ . 1 I _ * _ * _ tuoqueB Ly §|
F ] A h “ “ — —— — {
io 0 0 e 0 0 looo‘ges  oog’ss ooa‘esele o 0 lo o 6 o | b . 1e303-gns|
o o ] fo 0 ) Jeos'sr  oco’s - ooa'sL [o lg . 0 0 jo “loos ] w | ooz 11easur pue Ajddng |
io 0 o lo 0 0 looo'ss 000701 000°%% [0 o ) o fo - 7 joog'r | w ) osz jisisur pue Aiddns |
1o o o fo ¢ D |ogo'vzL 000°2z2 000°20L{0 _ lo 0o 0 o ~foas’t | w | ooy 1ie3sul pue Ayddns |
(o 0 8 o o 0 fovo*zel  000°s2 000°60L |0 le 0 0 e foog’L | w | ops 1ie3sul pue Addng |
[ “ - 1 . | - o o | urseany 3w adid 175 9]
i M A - f— —— e — ———
lo G 0 lo g 0] lo0o’08E  000‘29 ODD'SLE0 0 i) lo 6 0 fo _ | { _ ©Yesoi-ans |
io 5 0 lo 6 0 fooa’9vl 000’92 GoB’dLi0 io 0 0 “lo leoo'z | w | qa% 11e3sul pue Ayking |
lo g © lo o 0 -i0007v§2  000'Ly Q0o'eelio jo 0 0 lo “foog’z | ® | 00§ 1iesur pue Ayddng |
| | H : ! | _ _ i A . o) g
b — _ ~ —] 1 - : 4 “ gl ] — e “
o 0 0 Jo 0 0 lo 0 0 . [ooo“ser ooo’ss 000'BYEla” 0 0 lo __ | ﬂ _ L esos-gng |
fo ! 0 lo o 0 e lcog‘sy ooo’s  coo‘st o 0 D! io joos‘L | w| poz 11@3suy pue Alddns |
ls o ¢ o ¢ 0 i _ looe‘ss 000'gL 000°2S lo 0 0 le loog’L | w | gog 11essul pue Ajddng |
lo 0 9 lo g 0 o 1000°212 000'8¢ 000’9210 0 a o loo6z | w | ooy 11e3sur pue Ajddns |
{0 i) ¢ [o 0 o o |ooo*201 000’81 000°%8 |o 0 0 lo loog’L | w | gog Vieasur pue Ajddns |
i ~ { i ! | | ] { ‘ wiesesy z|
— " 1 a _ " { w ] —
s 0 o i 0 0 lo 0 o looe'scz 006’5y 000'98LiD 0 0 lo i [ 12303905 |
fo 0 0 fo 0 0 fo [coo’zs 660°z4 000°0S |0 0 0 io leoo’z | w |. ooz 118asug pue Ajddns |
10 0 g la 9 2 lo . loog’as ogo’'er ooa'ay lo ) D Io “Jooo’t | w | oog 1ieisur pus Ayddns |
fe o o jo 0 5 lo - looo*sLL 000°1z 080796 |g ) 0 fo log9‘L | @ | o0% 17easul pue Ajddns |
W | | m m | | b | uopuouty 1
RCE TS B R L N B VR i TR A I B 11 S A R I R L 2 T I T O L - 1 I L | 1esor | Aap3 | | M
i S&61L m . 661 W - 5661 W 2661 __ 1661 | 066t | -wenni 3tun| uotadiJosag }
{ 1 | H I ]

Coo0’L *sustL “xci . N . | .
@ TANSYAIN ANVINIEd ONIAYVT Fdid NIVIA mom FTOAIHDS INTINASHAESIA 77°S°C A IgVL

-D5.24 -



1

— RS - T T ¥ T T T ) 1
_ 1000799 000° 52 000121 m B _ ! | _ je3oL |
1 1 : : ] | _d ! i ) | —1
i 3 — 1 1 1 i ] i ) H
i looo’zs oop’ss 00022 | _ o _ I | 12302-0n§ |
| loco*ic oo0p*6L 00’2l | : | |- looy’s | w | wwpsy ieasul puz Aiddns |
| looo’ts o0D'9E 0OG'SL §- } | [ loay’s | w [ umop) 11easut pue Kyddns |
m _ R _ | | # Ir juoques ¥ gf
§ . | 1 | - j— —
| {000’59 000’9y oO0'ZZ ! ! _ I I eez-ans]
~ [oso’s2 000’9l . 0D0'DL | I [ f loos’z [ w | wwpgl 11easul pue Arddns |
“ {poc’oy oco‘sz 000°Zi | | | f ioog’s | “w [Tuwpgl 11e3sui pue Ajddns | -
| . _ J J _ [ I R oquo vl
i - 4 - “ _ |- {— |
[ looo'vs ooo'ez 000’4l | i | I ﬂ TR - je303.-qng|
| lsoo’st o0o0's ooo's | j { ! lpog’y | oo | umggy jje3sul pue Aiddns |
! loga’lz ooo'st ooo’s | | _ I lool’e | ‘u | owggy 1ieasut pue Ajdens |
! P | _ | [ | b o esuoNn £/
! - { { | —] 1 —] i SR Tam—
; joo0’z2 ooo'ey 000742 | | l | w | |  qe103-gqns!
! ©*|eoo’sz voo’2t ooo’LL | ! _ _ " loog'z | w | wwogt Vieasur pue Ajckng |-
l _ fpoo’yy 0067I1E 000’SL | | | [ leos‘s | w | wogy yieasul pue Ajddns |
m | _ | _ b b b - eeger g
m — — | ~ ~ = . ——
[ fopoziL D06'SL 000°ZS | “ il _ _ N T maoi-gns|
| “lovnvy ootz ooe‘al | | ! l loog’y | w | umgge 1183801 pue Ayddns |
m Joog’s9 - coo’sy 000°02 | _ o B looo’ot] w | wwpol 1ye3sul pus Ajekdng |
i | _ _ _ - P I S L TydeaW L)
i ! } ) I | | N | . c L
| i . —1 . 1 1 . . 1 1 1 1 ;
| 1eaer 277 273 fomsel v9t71 cot4 | teaer c2t1 tord [ mser 901 -ota lesols cat1 t3tg eser | A oo . [
| 5661 _ b wesl | 661 _ 2661 Dol sl o [ ossr  |-uems} 1ion|  uoridisssag: o
[ i i 1 | | | T . 1 . E . . 2

I3 !
(o0C") “sus™L 3ium - . : . - e :
‘ @ TENSVIAW AAVANODIES ONIAVT Hdd NIV 504 mﬁDﬂﬂEUm_HZmEmmgmwmﬂ £0S"A ATAVL

-D.5.25 -



1

i

lgv's  evv’s

L

gyr's

i

loto’s  960°¢

1928 946
lees'z  oes’z
i

960°¢
9.5
026°2

Ll

1
jesgc'z - ees'z

j7eg e
lgzz’y g2t
Jovz 0%z
Jo

I

O

2582

7oL
821
oy2

T T 1 . )
_ _ _ 18304 ans|
v | sy
] 177 | ‘eson’saalessuedr)siayig |
le { =39/ Jadesas |
lg | sassi JeBuo.d. |
ie ! szas| Jayy0y - |
¢ | s3as] *933 Youlm a41M |
|g | saas] "o suiydex =03 jeas |
g | saag| asoy duy g dossauduo) |
| | s3as[ " osoR B JOXIW JElJOW |
ls { s1e8] durty Je3JoH |
le | s3ag] youM Suiuil |
e ] sass] T Tremodl Gam _
_ I auyyoey BuuL |
I | | © Bujupl 3 6uuesin)
— “ “ —
B A B 16301 gns|
2 |~ son] (uoir) suesy yiim xoniy |
N 219014
 ———f —— —..
P N () yeaey]
“ - { +
_ P 12304 gns)
logy  [wruey| Joieaadg |
0252 wrusk) soqet |-
_ P A0 i |
— ] -
! | | 18301 gns
fogy  |n-uew] $9A34Q
jovp*L |Weued) uerstuyoa. |
fozl  |w-uew] JoauiLBug |
fy2 . [W-uew| Jdodx3 |
“ | i

1

| 1e30r  -37

| 5661
[

-39
£661

f2is'siL 0 2:5'84 1o
_ﬂhmw.u_ 158°2 Mo
igel’1l svi'in o
|is8'g Tusa's o
l9g2’s 982’2 o
{258’12 258°12 |6
leey's sv's o
|67’ 51 szv'st o
fla8°21 1521 |0
(458°E e’ o
logese 982752 |0
jooo*e "p00'e  fo
} _
_ f
" —
[912758 w128 o
[912'¢s vi2'sg o
| o
ﬂ —
wm@o~¢h g7y’s 145°89 o
. ]

1
|9so’s  9s0’s a lo
loss 915 lo
(ozs'z  ozs’2 lo
| |
“ : i
1526’00 258’2 14839 o
98 veg io
lgzs*y . g2z’ io
lovz 042 lo
j1258y 15’89 Jo
m I
m i
| 1e301  w9*7  :3vg |
_ L661 |

|

| ]
i 1

| Asa ) -

1
[
]
i
;

| -ueng| 3iun uoridiaosag
i

!
1

W
|

£000°L "SYSTL TIium)

. 1

L¢] MYASVEAI) HONINVATD Adld YOI T HIAFHDS INFINASANLSIA PTUSaQ ATEVL

.D.5.26 -



—

T
|g0s’8s g39°sl sl0'€s ]£0l'99

. %
GL0"ES |£02°89

¥

i

{00071 “SYSTL T3iund

QENNIINOD $7S°d HIGVL

i 1 T !
89 5L 899°5L 51075 {£04°89 889'SL S10°%5 |0297%Ry evi’LL 249790y | | “ {
| —— __ A | i —
[569°S6 0%°Z  <L0'SS 56976 0%’Z  S10°ES [S59°86 O%9'Z  SL0'SS |SS9°S5 O%9'Z  S10°€S |980’SS oov'Z 989’DS | | _ _ () 1e30L]
: - _ | e — 4 jr—d—— —
[sc9'cs 0v9'2  SL67€S [99°6S 0v9'Z  SL0°ES |889°E 0v9'Zz . SLo’ss [sS9'sS 0v9°Z . Si0’€s [9g0’ss 009z 98905 | 1 | | tesoL ans|
ezy'y szv'y leey'y s2ety 2oty eee'y . 62yt Tezv'y leze'y ety | lsg | 3 | (390D 18935 |
levo'2 902 {€90°2 £70°2 €902 £90'2  |gv0°2 £90°2  [458°1 'L | los 1 3 | aun3x ey |
o y120L [4l2’0L IV VA 7iz’on {7LL'ol 41201 Jooo’oL, 000’0t | o 1 3 | . pues |
lov'z oz lovwo'z ~ ovs'z Clove'z ove'e love'z o'z [oor'z 0w’z _ favs | 3 | waw2) pueliied |
looo*og 00008 {000°0E 00g‘0g. |000 08 000°0¢ |0000€ oo0'vs |145°82 ts’sz | {002's | sow] arquin |
|s28’s 628's 628’ gea’s [628’s 628's  |ezR'e 628's {628’ 628's | lozy | sonj anjer 135 |
| | l _ ) | i | I jeLJ93en)
F | = _ “ | - ! — ]
loos’s  oos"2 0 loos'z  009'2 0 i009’2  009°L O lo09’z 009’z O loog’s 009’z O | m I £ 120y
- —|— f— i -] - — ! % —i
looe’z  009°2 © 1009’2  009°2 O loos’z 009’2 0 . loo9‘L 009'L 0 {oo9’s 009°L © ! 1 | | je3oL ans|
ooy oov lopy  00v looy ooy looy 009 looy  oor | oy [ -sonf. : RICH
laog“L  obe’L logz’s  ov2’2 looz's  o02*L j002’2 - 0022 looz’z o02's _ lovz | 1 m\ooﬁxmvxmmxom 195314
~ f _ _ | | _ | n } I o %33 no)
o 0 o o 6 o lo 0 ) {o 0 o lalg'sez oos’L si2lez | A S R R (@) el
fo 6 o e 0 0 o 0 0 [c 0 0 feoz’sy 002 000"9y | B IR 1e304 ans|
lo o {e io looe ooz fo i 7| szes| ﬁu“w A2 1d’ 19AOYSISIBYID |
fo fo lo fo ls25%9% L25'9g 1o g - ] -sonj s038I3UDY |
o o Jo o l62y'2 62v’L o g | -soal - dunig a3 |
h | | - ! | g | |- ucmﬁpsvm :oﬂuzbmcou_
} — - | = 4 4 ol f— ——
fo 0 6 o 0 ¢ fo 0 o lo 0 0 ls€'8L 0 sg’st o | T T L O3
lo io la o [000” 08 000'cL {0 L | s39s| (*232 8514 adid’Jauueds. |
! { | | | . o [ |- ;o:w.h:mnivmgaﬁo |
lo o o [0 |2sse ise's o le ﬁom_ _mwmz 404 3933n) adig |
] m | | _ ! N | m ooy speday]|
= — — { A— : o f—— - : {
_ ! [ _ lzzstz 000’y 228’02 1 1 1 ~1e3op ans|
| | g _ [6zy"1 &z9'1 hy & sy} o L
| ! ] u ) | | 3 - .@mox ._mi.wuwcw._sm.._wﬁo |
| § | i - looe’t  ooo't |- 1t [ =s=3] .0 saueg sieds |
| ! [ | 1£v1°51 erL'sl | lz [ siog| auiyoew BurJnoos |
_ ! ! m _ _ _ b b Buianoos |
; —] —= - | 1 e — ! S
L R e I | A C T TR Lt i B I T B o1 - M B F B AR LECTO A I I HmuOH EETER S R 2
[ " 6861 | 2661 i £661 | 2661 [ T LgeL | o | ~uemo| 31un| - uopadisasag '
L : i H ] 1 1 - I ;

jesod puessh

-D.5.27 -



. 1ye3Isul pue Ajddns = | 3 § 3 2308
f T i 1 — 1 p. T T T ~]
looo gy’ 000”459 00D 183" L] | _ | L j | 1830, |
- — ] 5 — — 4 i “ i
loop*ols oogtos ooo'ozy | | T _ | fooo‘s | w | (uugpg) o
M . _ | _ : * _ _ |1 anBunBuia 3e adid 1% 5 €
1000’89 000781l 000°995 | | _ | | los'z | w | (uwoos) - 1
d | | | | | | [ | obungnie adig 1% s 2|
lo00'%s9  000°6S% 00G'S6L | ! o _ ] [t | *s=1]¢g®009°'0L) !
I _ | _ _ | | | | e 3UNSS34d NeRdE 1|
— — : M _ —] —— — , — — o] '
| 830: 271 t3°3 | 1eser 371 "4 [ qeser t271 vv4 beler 23 cpt4 | qesel  tptr t2td | jeaer | A | | |
_ " c66 [ el | £66L o el | et | os6l | -uemg| awn|  uotadywsssg |
L i j : P g L ] J

€001 “SyS"1 31um ‘ : - _ _ .
, ] m,mbmﬁmu& chﬂﬁu INOZ TTadIN Y04 H'INATHIS INHWESHNGSIA S7°9°d TTEVL

-1D.5.28 -



ﬁe 651°82 072 4iR'SZ (9 - 1) 1e30L pusld
! : - ] 9 - ¥) 12301
Nmm.w Mwm_ www.m ot % sasuadx3 peayJasn "9
&48°2 - wlZz e’z 2L % mmmm_maxm 818 °g
SE&°L . 19L . WL 6 % | . 3scy AJedodaa uouwod "7
6 c ¢ e ol o ¢ ¢ o v o (569712 9BL'L 6DAT6L (g - 1) 1830l
o e ? _ €Y 1230)
mww_‘ m : mwm_.. g L | *sou _¥gZ 9bey 3.anssald
826 L 626 b *sou v§2 aArEn mc,ummmw
_ 5914 005SXYSE
\E 2 &2 ki ucwsnSvm
. UGL123ULSIg “2A1BA
pue mm& 40 ucmamumﬂqm& "¢
955’6t J22'L - 60Z'BL - _ {2y 12301
85 FATRE A 2 : : <Y qe3el ang
ol ¢ Lb 52 wend ._Sm JO JeAcwaY
&l 9 7l <74 w*n2 11i3oed
£e P 2l 0ol - [Whe ueljeaedxd
o L oM y3ded 2
ABLLTLL . EOS'L 942091 ‘1esoL gns
626°L 008'L 629'9 3} Jaja . DOSL Butysnd
|77 LiL 2L 83as . Qosl Jeljed
198€°¢ - 0 98BS’ £l satd oSt M adid
: . , D059=0
L%'s 0 Liv's g taazau| 3pEyS J04 B3IBYd Jaugy
AR ) Jaljtleid jo’ aseg .
9L 2 ka2 2 wn2-| 3e mcc_mw.um a1330u0] -
3.33 mc:_msn_ £z
89< 02 - 19l :
eve 00z €7l L soid
£ € ] zl Sl 002 mcwu_.:a_,
: Q02 aAjeA Joi
i L z L "Sou xuaumumwx UoL3R)RYSU]
k4 b £ 1 ~sou- 100 SATRA uo 3@ e3sul
7l £ 21 g€ Jaraw gnz wdid uolieiiBisul
: oN uot3eT)RIsUl 272
'L 0 LS B T qeioL s
Ll 0 LLL |2t $198 qu,.. ._mu..cm:uwx
5% -0 45E b Tsou L §I0ISPRay.
989 0 987 Lo o] Tsod. 002 PA1BA
09L- Q 0%t g sold gog Je110d
9e G 9% 1 183td. 062 394208 petueyy
P 12 0 %4 ik sald 0oz e5ids pakueyd
004 [ 00%- P sotd : .G0DSX002 - 9dLd
’ t , , ’ “giRidaiEN mn:m ™ N
uiseg’ =
uatleURULRSS .ammxmﬂ
B ‘edid aBPNIS ._Eﬂ_ -2
gc 95 oY 2 | s3] Josusg 12371 2938M MOT
: ‘uotzels dungd-Jaien Mey-|
j830L 277 edtd 1830l "2'1 374 B L s R S0 SN B -3 S s B O ;muE.....hu.._ S 10304 ey i
_SesL 9661 ‘ £661 2661 l6sL 0661 -uenp| 3n uoL3d1tosag
13Lung

(600°L “s4s" L

(T JAVAT TINSVIN) DAY MmaQH 04 TINAIHOS Fzmgmm%mmmﬁ TSI HIAVL

-D5.29 -



. D530 -

6 0 0 I96°08 625'E 29'L2 G-, 1) 18301 pusug
e © 0 zes’s  88L - 9559 L GamS) 130l
0 o 0 29z 462 B0L‘Z oL 5. mamc&xm‘__.ug__._?o_ -
0 a 0 avee’z  s0E o sege zZL % . susuadxg alis ¢
0 -0 0 s2l'2 .62 26g'L 3 % pmou ».a._&_sk uomo3 g
619'g2 195’z 82012 N CIR PR TN
912'2 008 926"L ) =01
oo ) ) R 1
29 0oL (743 L b1 :mumﬁ ‘pue- Ayddns £y
_ : ) CYuel ualinoes
252 00l 259 A 188 11e3sul pue Ayddns 2y
: : : 33110140dAN WN131ED
. r: AVLARQ BurJnseal -
€8 0ol el l 195 L 11E¥suy pue Addns Loy
yﬂﬂﬁng ﬁo—uumewS ¥y
S Ll %% - €5) 1e0L
&8l 9 - €8l ? *sou Y0y dAlEA
291 § 281 gL -soid| gossevoy adid 112asul
pue. Ayddng s jusud nb3
- BULSO0Q . YSY BpOS °f
S5E'SL 657 %6321 . () ezl
2 o) e 0z |'soid 0056xvor adid
- _ 1183sUl pus Ajddns -2
avg’ol 002 oYL ol z *sou “dund . BuLsoq
: . 11835U1 pug Ayddns £2
09’z 002 091’2 2 5338 . AN
_ :38" pue Aiddns 22
628 &Y 0g2 &Y wbs| . uel uoiinios Jieday L0y
jusudinbl Buisep wnyy 7
et 'L 08's (1) el
_ 11eM BurMies)
'L Ghy o02't 5 “sa1d j0 IusweseidaN £°1
) ’ pJeog
(4% 562 207, & . |'sowdi ayjjeg jo swedeydey 2|
we's 12l 9y Log -} webs| 112M Jiedsy pue uted |’
uiseq uciieniec)
puE 119M BulAlasay '
P20 S e B P Jeser 91 "37d jeleL 9T U3td ELAT O e T 1ER0L 9" tO°d Jejol A3 .
S661 " %661 £661 2661 L&6L 0461 -uenp |- 31un uorydiJssag
88: *SUSTL 2301 - . ) o
(7 XYVET TENSVI) INOLIN 404 A INAIHIS INBWASHNGSIA L7°S'd A19VL



000°1 “SYSTL 3iuny

T IU0SVER) ONIMALIW Y04 TTIAHHDS INHWISHNESIA $T'S'A HTAVL

I : ; |

zLs'z 26’z 0 216’z zis'z o zis’e 26'z 9 6167252 TL4‘Z 209°692|1M8°9L2 996'2 £267EL2[(YBY) 12301 PueJd
0 Q it 0 6 0 0 b 0 w96'8vz O w96°gy2 996’892 0 56892 () (R0l
0 0 G 0 0 8 0 0 Q- #96°892 0. Y9GTRYZINGEIENZ 0 T 996T3%E Lo ..Eww uwm
! 0 ] 0 0 ¢ o 0 0 eliil 0 A IR A o TR A Ry T AP A ¢ 000;5L|"S3td ™ .wu
0 0 0 ¢ 0 0 0 0 0 625 0 826 (626 0 £26 00075 .| "soid i
0 0 0 0 0 0 0 0 8 950’z 0 950’2 (%ge’z 0 9502 00051 | 5314 mo a_z
0 0 ¢ 8 K 0 0 0 0 les’s 6 128’2 lleg’s 0 12874 1000751} "83ld - n._on
0 ol s 8 ol 0 0 D 0 josz’z. 0 .ps2’z iosg’2. 0 os2'e t000%sL{ S21d 383008
! g 0 8 0 o b} k] 0 21982 - 0 g2t l9g2'Lt 0 992°1L loo0’s i-sdt4 S Moq13
0 0 0] ¢ 0 0 o} 0 0 Isge’y O gge’y  |g82'y 0 982’y | 000°0g| "Sotd 06 Moa13
0 ¢ 0 0 0. 0 0- 0 0 gr9'v2 0 £¥9°ve |£99'92 - 0 £99' 2 000°5L1*S3ld od1d 3yBLeJas
g 3 8 8 0 9 o 0 e b AU U R~ 1AL R £y 1905 S £9L2Y |000‘0g “Satd|. J339) Jos 394008
0 0 b 0 0 g 0 0 0 62¥ L9l 9 A MR AP TA MR T 62919l 00N° Sl sdtd . Jo33n JaisN
) : - : o ’ : - : B-IEratcl]
0og’z 000’2 O ooo’z  oD0'z 0 000’z 0002 O €Ye'Z. 000°2 E49 c66'92 980’ &88°4Z |(¥BYR) (2). 1eaol
g’z o00'z 0 0002 0002 ¢ g0’z 000’2 . 0 000°2° " 000'2 © aeo'ez 060’2 0 : 1e30L°gn$
00z g2 o Q02 ooz ¢ 002 G0z 0 ope 00z 0. 062 06z o 0z *son : -1i0
oo’y 00’y 9 o08‘T  O0R‘L D pgg'L  oo8'L O 008’L 00"l 0 oog‘l - 008°L O 09 1% §/001X21X5exg wwwawmo
et 0 Log’L | {vew . 1e3oL ans

quig’s a el A% s19% . .33LA

25 o " 48 b sias Jaukleds

£2 0 & Y $19s Jaddin

Y 0 vz Y 5398 tyauad

L 0 1 ¥ $19s S JAALIT

191 13 L9l (v b - 53198 J@3eW JAIEM J2isel

", awewdinba

L -Jleday pue UOLIEDLILIIA
] 19g 9% o 12301 ans
2l 2L 0 9 avatd Cu dotg

£ y2 o zl aoald RELLI

1001 UL i3ondlsuod

458°2 0 288'2 B . -~ 1eaél gng

622'z  © 622°2 ] $19§ asip. odid

1€ 0 742 ki . 813§ Jatiueds

el Q -7l Y 8383] ) youaJndig

148 0 is8 . 512§ | 183aW-UON o) 1313 adig.

&29°L 0 62971 ) s158 1238l -Joy Ja3zn] adid

e’z 0 622’2 g 395! ‘auLyseN  Japealyy

k _ 1001 uoL3e)1eISU]

£ 0 £99 o0s‘sl -0 005’51 : 18301 qng

£59 D ¢ 258'%L .0 258’41 4 saN (w032 Aonay

£h o 9 £9 0 g9 0z SoN e 3124319

] . FEETUET

] H N
216 2é 0 2Le 26 0 216 216 0 26 STWE 0 Zi6 216 0 e (1) 1830L
or 3] gL . o 022 2L O io2s gL 0 022 “024 0 022 Q2L 0 02¢  |W'USH " dogen
26L 2L 9 26l 2L 0 26l 2l 0 261 26l 0 261 2L 0 0%2  [H-ueR| RRCLYET
- - - o - - - it WoLey ! URLD LGSR
@ _ yHni
1Bael - "3ty TaTd BIGL 70T D74 )2 13 R+ M IR M 1€36L ‘271 =94 je30L *9t7 - catd 1e10] A313 : ) -
561 : 661 £66) _ 2661 1661 066L | -ueny| aiun uotadiaasaq -

-D.5.31 -



co2’'y2|002'92

00z'92 O ooz'yz|002"v2 ¢ goe’v2leoe’ e o 002’002’ 0 0 002°92 1810]

{goz ! ooz {00z 9 002 |02 D ooz jo02 0 002 -|ooz 0 ooz b st 110 §
6 0 0 0 0 o |0, ¢ o lo -0 0 608’7 0 000’2 i) *SoN 210A24030H 2
gooye 0 600792|000°92 DO0'¥2;000°%2 0 von’vz|000'v2 © 006°42(000°92 0 00092 L 541 piemay |

yeacl  t2t1 t9%d 1e305 U1 "2 1e0L  "2°7 074 1|0l t0*1 ot [esel  t2°1 (24 1e30, | A31z
€561 9661 : 661 - 2661 Lé61 066t -deny| 11un uonydidasag

@ ZAASVAW) LSOO NOLLOANNOD TVOTTIL ANV SHVATHY

{000"L "Sus"1 F3tun)

WOI FINAIHDS INTWASANGSIA 67°S'A TITVL

.D532-



	D. APPENDIX TO CHAPTER 5
	2. Hydraulic Analysis
	2.4 Effect of the Project

	3. Preliminary Design
	3.1 Typical Cross Section
	3.2 Replacement of Service Pipe with Distribution Pipe
	3.3 Existing Pipe Connection
	3.4 Main Pipe Laying (secondary)
	3.5 Lower Ruvu Treatment Plant
	3.6 Mtoni Treatment Plant

	4. Basis for Cost Estimation
	5. Cost Estimate and Disbursement Schedule


