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J1-3 1989 POPULATION DATA FOR MUMIAS TOWN

LOCATION SUB- AREA NO. OF MALE FEMALE TOTAL
LOCATION HOUSEHOLDS
NABONGO LUREKO EBUBAKA 73 164 194 358

MATAWA 108 258 310 568
MUCHIMI 100 235 256 53
MWITSESHE 102 212 244 456
NYAKWAKA 105 220 247 467
SHIKOKA 108 229 225 454
ITOKHO 132 283 274 567

TOWNSHIP ANGOLA 867 1405 1104 2508
SHIBALE 1068 1451 1816 3266
LUKOYE ‘A’ 475 766 712 1630
ESHITUKHUMI 820 1384 1694 3878
MANYATTA 150 255 285 540
NUBIAN 466 V4B 773 1519
LUMINO 372 692 666 1,358
MJINI 464 847 819 1466
MISSION 413 982 797 1779
ENYAPOLA 314 858 71 1619

NUCLEUS MAYONI ESTATE 1419 2398 1760 4158
BUMANY! 41 a8 87 175
EMASANGA 386 644 723 1367
EKAMA 205 544 591 1135
LUKOYE ‘B’ 550 859 828 1787
LOWER CENTRAL 656 1323 1238 2581
UPPER CENTRAL 632 1383 1336 219
ARTISAN 524 1100 923 2023
MANAGERIAL 258 540 518 1058

EKERO EKERO 289 413 43¢ 862
ESHIKWENY! 10 242 244 486
EBUYONI a8 194 217 41
EBUBOLE 100 257 241 498
NYANGERA 152 308 383 691
EMACHINA 177 3g8 429 817
MASHIA 114 261 245 506
LIHONAWE 77 137 174 311
EMAHANGA 76 198 189 387
EBULINA 7 126 153 279
ESHIKUFU 110 248 277 525
ELUBONGA 128 267 294 561
EBWALIRO 150 338 374 712
IKOSHE 65 154 162 318
EBUTWANGA 125 261 305 566




SHIBINGA LUSHEYA. EMAKHWALE 409 atd 971 1881
EMALISHA 177 399 459 858
EMUBERI 134 306 327 633
MALUFU 138 339 369 708
EBUTUNYI 280 622 642 1264
ESHANDEREMA 178 378 392 770
ESHISUMO ™ 375 324 699
KHWIYONDWE 237 435 482 97
EBUKOLWE 107 277 257 534
EBUKALAMA 156 420 404 824
INDOLI i18 263 276 539
MWICHINA 265 572 692 1264
EBUYOFU 129 266 295 561
INDANGALASIA ‘B 80 156 196 352
INDANGALASIA A’ 124 281 291 572
ELUCHE ISHIFUYO 356 805 899 1704
ESHIKUMULO 203 462 530 992
ENYERA 255 627 631 1258
MUSANGO 142 340 345 685
EKAFIS] 152 350 371 721
KHABAKAYA 194 456 451 807
SHIRONGO 107 219 269 488
SHIANDA 261 353 485 838
EMASHEBEBWE 174 354 428 787
ESHILARUMWA 94 448 529 a77
MAYONI - 3269 - - 14463
MUSAMBA - 1420 - - 6721
MATUNGU - 1745 - - 7621
MATAWA - 1542 - - 7032
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APPENDIX A2 - ENGINEERING
PRINCIPAL DESIGN CRITERIA

The following principal design criteria are used, with reference to the
appropriate sections of the 1986 Design Manual prepared by the Ministry
of Water.

(a)
(i)

(i)

Water quality

Bacteriological quality of water

No faecal coliforms (1986 Design Manual, section 5.2.2, subsection
A.1). Following the 1994 WHO guidelines for drinking water quality,

this can be achieved by disinfection:

. with a free chlorine residual of 0.5 mg/l (8.12.4 of the 1986
Manual gives 0.3 mg/l to 0.5 mg/l);

. at a pH less than 8, and
. a turbidity less than 1 NTU;
. for at least 30 minutes.

Section 138 of the draft Water Act states:

“All water undertakers must ensure that any water for human
consumption shall be disinfected using approved disinfectants and
the required residual levels maintained at the reservoirs, distribution
lines and end points.”

The word “any” means that all potable water must be disinfected,
even groundwater. The word “residual” implies that the approved
disinfectants will be limited to chlorine compounds or other
halogens. It would not cover UV radiation, ozone, ete.

Chemical quality of water

. Fluoride to be less than 1.5 mg/l, or 3 mg/t in exceptional
cases (1986 manual, section 5.3.1).

. Colour to be less than 15 TCU (5.3.2) or up to 50 TCU in
exceptional cases (5.3.3). _

. Turbidity to be less than 1 NTU for disinfection (1994 WHO
guidelines).

. pH to be between 6.5 and 85 (53.2) or up to 9.2 in
exceptional cases (5.3.3), but less than 8.0 ' during
disinfection (1994 WHO guideiines).



(b)
(i)

(it)

(iii)

(iv)

(v)

(vi)

. fron to be less than 0.3 mg/t (5.3.2), or 1.0 mg# in
exceptionat cases (5.3.3).

. Manganese to be less than 0.1 mg/l (5.3.2), or 0.5 mg/l in
exceptional cases (5.3.3).

. Water should not attack concrete or ferrous products (5.3.4).
This requirement imposes further limitations on pH.

Treatment

General

The works should be designed for continuous operation (8.1.4).
Pre-settiement

Section 8.4.1 of the 1986 Design Manual recommends pre-
settlement ahead of slow sand filters when raw water turbidity is
between 20 and 100 NTU. Pre-settlement tanks may also be used
ahead of clarifiers when the turbidity exceeds 1,000 NTU.

Aeration

Not required for surface waters (Section 8.6.1). May be required for
groundwater (8.6.2) to be followed by sedimentation or filtration

when carried out to oxidise iron and manganese.

Treatmént chemicals

Coagulant aluminium sulphate (8.7.4)

pH correction: soda ash (8.7.4)

Disinfectant : tropical chioride of lime or calcium hypochlorite
(8.12.2) '

Sedimentation

Section 8.9.3 of the 1986 Design manual requires horizontal flow
tanks with a design surface loading of 1 m/hr.

Section 8.9.4 states that the operational requirements of vertical-
flow, sludge blanket clarifiers are so strict that they should not be
used except under very exceptional circumstances.

Rapid gravity filtration

The principal criteria for'ra'pid gravity filters are:

. design surface Ioading“to be 5 m/hr {8.10.1);



filter bed thickness 0.7 mto 1.0 m (8.10.2);

filter media to be gquariz sand, 0.5 mm to 1.0 mm, with a
uniformity coefficient less than 1.5 (8.10.2);

backwash rate to be 50 m/hr minimum (8.10.4);

air scour only in exceptional cases (8.10.4).

(vii) Chemical dosing for disinfection

The World Health Organisation recommends that water intended for
potable use should be disinfected with 0.5 mg/i of free available chlorine
for at least thirty minutes at a pH less than 8. This recognises that
germicidal efficiency is dependent on both the free chiorine concentration
and the time of contact.

To achieve a free chlorine residual, sufficient chlorine must be dosed to
react with any dissolved ammonia, iron, manganese, etc. The required

doses are:

(c)

(d)

7.6 g of chlorine to react with 1 g of ammonia;
0.54 g of chlorine to react with 1 g of ferrous iron, and
1.5 g of chiorine to react with 1 g of manganese.

Transmission systems

Transmission systems should be designed for:

*

twenty-four hour operati'on (implied in 12.7.1 for clear water
pumps, explicit in 12.7.2 for raw water pumps and 12.7.3 for
borehole pumps);

one standby pump (12.8.1);
diesel generators to provide 50% cover (12.8.2);
a minimum head of 4 m in the transmission main (9.3.7).

Storage

Section 11.3.1 of the 1986 Deéign Manual requires balancing
storage to be fifty per cent of the daily demand. Section 11.3.2
requires the following emergency storage:

12 hours for gravity supply to sforage;
18 hours for pumped supply;

8 hours for supplies from more than one independent
system.



(e)

(f)

Distribution
The principal criteria are as follows:

Minimum head at consumer connections to be 10 m:
Maximum head generalily not greater than 60 m.

Water demand in urban areas

People with individual connections high class housing 250lcd
medium 150 -
fow 75

People without connections low 20
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QUESTIONNAIR: ( 8.1,10

TS Development Immpact Consulting

Engineering and Utility Management Litd,

( ;IBB Eastern Gibb Eastern Africa Ltd.
Africa

LAWGIBB Group Member

P. 0. Box 16694, NATROBI Tel: 713741, 712649 Fax: 712720 E-mail: dic@insightkenya.com

CONSORTIUM

Study of Institutional Improvement and Rehabilitation of Water Supply Systems for Local Towns in the
Republic of Kenya

Location: Mumias WSS DIVISION, SINCE 2 YEARS UNDER BUTERE DISTRICT
Date: 23.-24.11.2000

Interviewer: LEK and CK

FhkhkkhArR A kAR b A kR ohwhrddhrkandhhrirdhrrrdhrkrardhakhihbhdbhrohkiihdhdhiddhdbhhkrkhhdihhdtrs

Discussion/Interview held with: Divisional WO: Mr Kioaira Mudachi (since 3 months in Mumias)
Revenue Clerk: Mr. Nickolas

Send message through DO’s office, ring 0333-41011

Mailing Contact:
P.O.Box 265
Mumias

District Water Office in Butere: Talked to Deputy DWO: Mr. Joseph Singoei

Tel.: 0333-20160
DWO (Mr. Jeremiah Kiruyae) was in monthly PMT meeting in Kakamega

Lydia E. Kamolleh Pagel 13/02/01



Consumption Actual vs Estimate -

No. Question: Answer:
A Utility System
1. Office Set-up
Office space? 1 room, 1 room shared ai DC’s office with other
revenue collectors, store at T-works for chemicals
Office equipment? I caleulator for Revenue Clerk, nothing else
Tel.lines? No
Fax? No
E-mail? No
Reliable Power supply? Not connected, but power af the intake
Rationing?
Other comments? Situation below
Hardware, Software and skill: Nothing
separate questionnaire !!
2. Staffing Set-up
Total number of staff? 13 (1 refrenched)
Male/Femal ratio? No women
Fluctuation? Due to? Only transfers
Average years within the system? : ??
Orga chart in place? No
Job description available? No
Level of skill? Low
Revenue Clerk since 5 yrs in the system, actually a W8S
Operator, but since 2 yrs Revenue Clerk. Tried
proficiency fest in Kakamega, but failed. Does Billing
and consumer ledgers, collects money and deals with
_ Butere. Prepares the diconnection instruction
Overdue staff promotion? 27
Training facilities offered? ?? no records
Used facilities? N/A
Technical Administration
Management
Qualification Station Manager Assistant Engineer from Kenya Polytechnic
Recruitment statistics 22
Remuneration and benefits HQ, only knows total approx 65,000.00
3. Transport and Logistics
Cars? Which? Number: Nil
Motorbike? Which? Number: | I (new) through FINCO project for community projects
Bicycle? Number: Nil
4, Institutional Frame _
MENR: Line of command DWO Butere
B. Utility Indices
1. Billing

Not known,but according to Table 8.2.10 it can be

calculated

Lydia E. Kamolleh
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Consumption Billed per month
Consumption Billed for the last 3
years

Water supplied

Billing Effectiveness: How many
ouf of 100 bills are wrong or
returned for reason

Billing Efficiency:  Water billed/

Can be cafeulated with Table 8,2.10
Nort available

Refer to Table 8.2.10

Revenue & Collection
Revenue Billed vs Revenue
Collected per month

For the last 3 years monthly and
annual figures

Collection efficiency: Total billed/
Total collected

Refer to Table 8.3.10

Not readily available

Refer to Table 8.3.10

Ufw

1 - Recorded
consumption/Production (supply
efficiency) per month

Or production vs billed
consumption

For the last 3 years, monthly and
annually

Value of UfW:
loss x average tariff rate of
system per month

Refer to Table 8.3.10. but arithmetical errors in there

Not readily available

Average Tariff?

Tariff

What is the average tariff rate per
cbm?

Total billed water/Total water
supplied

Tariff structure? Current

Last 3 years:

Additional charges?

Additional sources of income?

Not known

As gazetted
7?

Labour for new connection and deposit. No re-
connection charge reflected anywhere

Funding

Required Funding per month?
Salary

Procurements

Power

Chemicals

Others

ALE. %2???

|
i
|
:

Cost

Total per month

2?

l Lydia E. Kamolieh Page 3
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Salary Approx. 65,000 Kshs
Power Approx 150,000 Kshs
Oo&M Approx. 140,000 Kshs for Chemicals
Administration
Others
7.
8. Debt Arrears
Debt Arrears Situation in Kshs Kshs 1,570,066.00 at the end of June 2000
Increase per month Not readily available
Total FY 99/00 Not readily available
98/99 Not readily available
97/98
Debtors Totals/Billed Revenue Not readily available
Debtors Totals/Collected Revenue | Not readily available
C. Utility Procedures
1. Staff Recruitment They get from Butere, new man has not yet done
anything
2. Defaulters Handling Only disconnection, but effort by new Div.WO to
arrange for installment arrangements to reduce those
who have defaulted payment
3. Administration
Are debtors maintained monthly? | No
Is an aging analysis available? No
Debtors lists for different No
Consumer categories?
Accounting :
Manual or computerised? If Manual, but there is nothing but the consumer ledgers
manual elaborate: '
Double Book keeping done No
Ledger cards No
4. Funding Everything paid and arranged for through the District
office Butere
S Instaliment Payment Not done
Currenily planned bby Div.WO to make an effort and
get old disconnected accounts back into the system, by
offering installment payment arrangement, Letter
: drafted but not yet sent/aiven fo these old consumers
6. Meter Reading & Billing 4 zones and 4 MRs and 4 MR books
MR starts from 24" of every monthfor 2 days, then
books are brought back to the Revenue Clerk and
transferred into 6 consumer ledgers
Billing is then done by the Revenue Clerk and
consumers come to collect the bill from him or it is
dropped by the MR.
New tariff was effective November 1999, but adjustment
done when rthey were informed in February 2000. As
there was no instruction to bill for the lapsed months
| retro-actively, no adjustments for the months of

Lydia E. Kamolieh
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November 10 January were done.

Receipting is done by Revenue Clerk with copy to the
DC'’s office and triplicate to the DWO’s office.

Div. WO makes the monthly return, information on
collection and what was billed

When Nickolas on leave, the Clerk from the DC’s office
takes gver the collection. Leave taken such that no
billing has to be done during that time.

Billing stationery provided through DWO’s office and
when there is a shortage, they photocopy. There is no
shortage on other stationery.

Only institutions: Schools and Hospital

Major Consumer: Munias Sugar plant have their own
borehole since end of 1998 (they had an average bill of
250,000.00 per month} ‘

Disconnection

Prepared by the Revenue Clerk, who sends the MR for
disconnection '

No records of monthly instructions or disconnected
accounls.

Information can only be abstracted from the consumer
ledger

New Connection

Done by the Div.WO, forms sent to Revenue Clerk,
Consumer pays all the charges, I receipt is issued for
all charges (since early 80s), but weekly collection
record splits between Water charges, Labour and
deposit. No re-connection or other charges were
reflected there. Records taken for the FY 99/00

Meter Servicing

Nothing in place and Div.WO says he is very busy on
community projects, no other technical staff could be
traced. All said to be in the field '

HQ Reporting

Div.WO to Butere, mainly the returns

Collection Targets: o _ _
The target given to Butere was 650,000.00 Kshs before
and reduced to 330,000.00 Kshs only w.e.f September.
Target is forwarded by the DWO.

Nothing adjusted when Mumias sugar moved out ?!
Control seems to come from Nairobi, whereby

production and stalled pump information did not reach
the same table!

10.

Procedure Manuals

Nothing available

11.

Financial Control

Once a year auditors from the DC’s office come to do
the Audit. Last Audit outstandings as at 30.06.99:
GOK: 553.888.00

Town: 62.989.00

Mission II: 131.100.00

Site & Service:  144.076.00

Mission I: 176.334.00

Shivale: 75.318.00

TOTAL: 1.143.705.00

12,

Cash/Cheque

Un-accounted for cash advances?

Not possible

Lydia E. Kamolleh
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Consumer payments into
consumer accounts?

Done by Revenue Clerk, whenever money is received it
is straight away recorded in the consumer ledger

Cash/Bank book maintained and | No, N/A
up fo date?

13. Reconciliation
For Cash? N/A
For Bank? N/A

. Discussions

1. Staff
Awareness of operation and No, only Div.WO knows: approx. 140’ chemicals, 150°
financing cost vs turnover? on Power,65° on salaries, but no bills or records are

ever seen
Job satisfaction and expectation?
Existing constraints? Div. WO only since 3 months in the system and other
Physical staff not in a position to communicate well on the issue,
Financial therefore no questioning was performed
Institutional
Political
Personnel
Efforts made to overcome the
constraints?
Consumer relationship? Revenue Clerk says: Consumers are good, they pay
Relationship with PWE? No
Relationship with Ministry? Only with District Office
Rélationship with LA? No
Planning Department?
With other utility providers? No
External influence affecting the No
performance?
Working environment? Ok
What is the opinion about PSP? Div. WO: welcome
Others: no opinion

2. Consumers No discussions with consumers
Comments on:
Reliability
Quality
Billing
Price
Consumer requests on:
Coverage

Lydia E. Kamolleh
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Reaction Time

Proposed changes

Service rating

Cost in relation to service
provided?

Tapped vs kiosk?

View and understanding of PSP?
What does the consumer expect?
What does the consumer propose?
What is his/her situation on
rationing?

w

Stakeholders

No discussions held

Community Projects

2 projects under KIFINCO, whereby they now follow
the demand driven approach, i.e. communities have to
come forward with the request and they have to be
prepared to foot 50% of the cost

Prajects are I spring and I pump installation
Div.Water Officer involved in the technical support,
therfore motorbike and imprest, which is collected

through the DWO and accounts are done directly with
KIFINCO

KIFINCO

KIFINCO project started in 1981 and covered the
whole Western Province. A total of approx. 4000
community WS projects were done until 1995. Annual
project value 5 Million US$

There were originally 217 projects within Mumias
Division, financed and set up by KIFINCO

The project then moved into the second phase, which
now has 4 main components under the overall ob;ectwe

of “ increasing access to safe water for improved health
and well being of the communities in western province,
by increasing community management skills for
maintenance, operation, improvement and replication
of water facilities and for the protection of water
resources”:

o Monitoring and evaluation whether systems are

Sfunctioning
o Support to those communities that approach the
project and are prepared to contribute

e Provincial/District capacity building

s Water Resource Management
Implementation of new or rehabilitation projects are
done through external contractors, while MENR staff is
involved in the technical SV.
During Phase I all was done through external staff,
which led to frictions between MENR staff and those
employed from outside.
Phase IT concentrated at the onset on awareness
creation amongst all District and Divisional Offi ces,
using the ToT approach (Train the Trainer), then other

leaders and representatives of communities, to

Lydia E. Kamolieh
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deseminate the new approach.

Webuye Div. WO did not seem to be one of those ?? as
he knew hardly anything, nor did the message seem to
have been passed on to the community, as the
Treasurer did not know anything, neither wuas there an
attempt made to revive the system!!

Open account?

Close account?

E. Consumers

1. Consumer Portfolio
Total number? Approx. 8040 consumers
Ratio Major/minor consumers? o
Consumer classification Not there
Consumer categories? As gazetted
No. of new connect. Applied? 2?
No of new connect. Done? Approx. 1or2
Percentage of suspected illegal 4
connections?
Coverage water? ?? ,
How many Kiosks are in No water kiosks
operation?
Coverage Sanitation? N/A

2. Consumer Indices

3. Consumer Procedures

DWO has the forms and does survey for the consumer,

connection done by the MR
2

L

Transmission lines?

Get a credit into the next bill? ?
Change address? ?
Transfer account? ?
. Technical System
1. System Components? 1973 built _
Intake from Lusumu River, T-Works and pumphouse
1 master meter, not working
I non-return valve, not working
1 sluice valve, not working ,
Barehole near St. Mary’s Hospital, No treatment done
1 master meter, not working
Is pumping necessary? Yes,
3 pumps, 2 not working since more then 1 year
Since July 1999: 2 pumps for 12 h/day working in
series
Whole system rehabilitated by KIFINCO in 1990
2. Zonal Meters _
How many are in the system? 2, both not working 67 at the T-works
Are they controlling areas? control pumping
Are they functioning? No
3 Network

97 raising main with 8 air valves to the storage tank

Lydia E. Kamoileh
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Distribution lines?

Consumer lines?

Jrom storage 6”supply line for consumer off-takes back
to the pump house

6”7 UpvC' into Mumias town,3” towards Munmtias Sugar

l

company

Whole system coverage? 2?
Fully utilised?

4. Coverage ?

G. Technical Indices

1. Production
Capacity per day Pump design not clear
Actual per day Operator says: 1.230 chm/day

Borehole: 10 cbm/hr 2??? Hospital is supposed to
consume 150 chm/day

Production Efficiency? 2?

2. Pumping Efficiency 2?

3. Supply Efficiency : Refer to Table 8.2.10
Recorded consumption/actual
production

4. Service Efficiency
How many days to attend to the Depends on the availability of parts
problem?
No. of total meters/number of 2?
operational meters?
Total zonal meters/operational 2 meters not working
zonal meters?

S. Sanitation
Treatment Capacity ?
Actual

H. Technical Procedures

1. 0&M Nothing in place

2. | Rationing Since 12/99

3. Stock&Procurement
Itemised stock list? No
Stock value There is nothing, apart from chemical store
Repair workshop No
Meter test bench No
Meter repairs/month/year 2?
Meter calibration No
Meter test request by consumers? | No
List of tools and repair equipment | Not available
available?

4. Meter Test Procedures Not available

5. Requisition Procedures Material requested for comes from Butere office,

normally ex stock, if they do not have stock, A.LE. has

Lydia E. Kamolleh
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MUMIAS OPERATION MAINTENANCE MONITORING REPORT TABLE: 8.2.10

STUDY OF INSTITUTIONAL IMPRCVEMENT ON REHABILITATION
OF WATER SUPPLY SYSTEMS FOR TEN {10) LOCAL TOWNS IN KENYA

Year 1998 July August September October November December
Total Prad. M* 41,880 37,020 41,940 33,660 36,060 36,760
Water Sold M3(metered conn ) 18,500 15,000 18,100 8,618 15,568 16,000
[Fiat rate M° 14,400 14,400 14,400 14,400 11,400 11,400
Average M® 7,480 840 7,800 7.800 6,885 6,885
Kiosk m®
Unaccounted for W. 156 5,592 320 1,000 555 155
No. of Metered Cenn. 599 603 609 811 614 618
No. of Fiat rate Conn, 192 195 185 195 195 195
Pumping hrs.(2 pumps) 385 + 307 322+293 £18 + 168 330 + 241 541 + 48 613
No production days .

No. of Disconnections

No. of Reconnections

KWH Consumed
Revenue

New connections
Reconnections
Metered

Flat

Kiosks

Total Revenue 250,000.00]  250,000.00] 250,000.00} 250,000.00| 250,000.00; 250,000.00|

Expenditure
Fuel 11,999.50 2,257.00]  11,827.40 11,288.80 12,200.00 10,656,855

Chemicals 158,755.00 128,830.00]  143,133.30 113,490.00| 11891000 129,010.00
Repairs,spares
Warkshop,uniform
Replacement of Equip
Tel.Stationery, Transport

Allowances + Salaries 74,417.00 74,227.00 74,327.00 74,327.00 74,327.00 74,327.00]

Total Expenditure

|Revenue Coliected | | | | ] | ]

Purmping = 60m3 per fir.

T1-T6 MUMIAS BILLING REVENUE AND COST DATA.xIs . 10:36 PM 13/2/01
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' MUMIAS WEEKLY CCLLECTION INFORMATION MUMIAS TABLE ; 8.3.10.1
STUDY OF INSTITUTIONAL IMPROVEMENT ON REHABILITATION
l OF WATER SUPPLY SYSTEMS FOR TEN (10) LOCAL TOWNS IN KENYA
Maonth WS Kshs. Labour Deposit Date comment
3,985.00
10,902.00 215 200,00 6/7/99]New connection
7,167.00 200,00 9/7/99] Transfered
555.00 215 200.00 12/7/99New connection
ul-99 1,159.00
14,236.00
3,762.00
. 17,340.00
11,090.00 215 200.00 30/7/99)New connection
Sub - Total 70,196.00 645 500.00
19,786.00
18,628.00 .
22.905.00 215 200.00 9/8/99New connection
Aug-99 9.342.00 430 400.00 |11/8 + 13/8 New connection
8,806.00 215 200.00 20/8/99|New connection
7,493.00
4,370.00 215 200.00 31/8/99iNew connection
Sub - Total 91,330.90 1,075 1,000.00
119,750.00
16,254.00 :
15,210.00 215 200.00 17/9/99]New connection
10,800.00 215 200.00 17/9/99]New connection
38,336.00 :
810.00
Sep-99 12,757.00
1,470.00
5,217.00
1,470.00
4.217.00
15,032.00
911.00
Sub - Total 242,234.0 430.00 400.00 R _f )
2,101.00 : 200.00 6/10/99 Transfered
10,961.00 215 - 200.00 6/10/99fNew connection
90,873.00 :
Oct-99 1,450.00
20,787.00 215 200.00 14/10/99]New connection
7.216.00
83,870.00
125.00
ub - Total 217,383.00 430.00 604,00
12,514.00 200.00 5/11/99Transfered
23,506.00 .
26,145.00 200.00 12/11/99) Transfered
ov-99 16,878.00 215 200.00 15/11/99]New connection
9,063.00 N :
11,236.00 215 200.00 22/11/99]New connection
2,750.00 215 200.0¢ 23/11/99New connection
3,324.00 215 200.00 30/11/99§New connection
ub - Total 105,420.00 860.00 1,200.00 -
- 3,000.00 200.00 1/12/99) Transfered - -
13,728.00 - 215 200.00 8/12/99New connection
1,606.00 215 200.00 8/12/99 New connection
Dec-99 10,593.00 215 200.00 14/12/99INew connection
4,618.00 200.00 14/12/99) Transfered
11,734.00 200.00 16/12/99] Transfered
2,137.00 -
4,665.00
ub - Total 52,081.00 645.00 1,200.00

T1-T6 MUMIAS BILLING REVENUE AND COST DATA xis

13/2/01 10:38 PM




MUMIAS WEEKLY COLLECTION INFORMATION MUMIAS TABLE : 8.3.10.1

STUDY OF INSTITUTIONAL IMPROVEMENT ON REHABILITATION
1 OF WATER SUPPLY SYSTEMS FOR TEN (10) LOCAL TOWNS IN KENYA
)
S

Month WS Kshs. Labour Deposit Date comment

5,578.00 215 200.00 18/1/00§New connection

Jan-00 " 17,606.00 215 200.00 18/1/00fNew connection

67,628.00 215 200.00 18/1/00]New connection
:I 17,128.00 213 200.00 26/1/00fNew connection

2,085.00 215 200.00 28/1/00fNew connection
ub - Total 110,025.00 1,075.00 1,000.00
79,043.00 200.00 2/2/00¥ Transfered
2,277.00 200.00 2/2/00§ Transfered
9,823.00 200.00 9/2/00} Transfered
15,800.00 210 200.00 9/2/00]New connection
15,907.00 215 200.00 10/2/00|New connection
15,522.00 200.00 14/2/00] Transfered
450,00
8.587.00
1,655.00
2,370.00
ub - Total 28,584.00 - 200.00
400.00 200.00 13/3/00) Transfered
11,046.00
85,277.00
1,026.00
72,035.00
11,155.00
700.00
181,639.00 - 200.60
70,728.00 ‘
37,573.00
400.00
16,717.00
9,310.00
5,395.00
10,414.00
150,537.00 - -
5,820.00
10,000.00
48,775.00
7.915.00
15,640.00
14,445.00
102,595.00 - - -
7,280.00
13,845.00
16,521.00
14,610.00
4,370.00
10,775.00
- 7,590.00
74,991.00 - - -

eb-00

Total:| 1,427,015.00 | 5,160.00 | 6,600.00

No. Of New Connection 26
No. Of Transferred: 12

- T1-T6 MUMIAS BILLING REVENUE AND COST DATA.xis 13/2/01 10:38 PM
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QUASTIORNNAIRE: Q 8.6.1,

Development Impact Consulting

e

Engineering and thility Management Ltd,

Gibb Eastern Africa Ltd.

P. 0. Box 16694, NAIROBI Tel: 713741, 712649 Fax: 712720 E-mail: dic@insightkenya.com

CONSORTIUM

Study of Institutional Improvement and Rehabilitation of Water Supply Systems for Lt;cal Towns in the
Republic of Kenya

Yocation: MALINDI Sub-Area Office NWCPC
10.11.2000

Management Contract H.P.Gauff in association with Gauff Utility

Interviewer: LEK and CK

Discussion held with: Manager Mr. Donald Pumfrey
Mr. Eng. Moses Kinya :
Project Manager Nairobi Office: Mr. David Baker

Tel.: 0123-31037, 30923

Meeting with the manager in Malindi had to be termed in-official, as H.P.Gauff was not informed by the
project management, No indices or financial details could be obtained, therefore only general discussion,
Clearance was to be obtained from NWCPC head office in Nairobi, but nothing has been received so far.
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MALINDI MANAGEMENT CONTRACT

QUESTIONS:

Answers:
GENERAL:
Contract in place? Yes

Line of Command?

Any comments on current
situation?

Problems experienced?

Any recommendation on changes
to improve the situation?

Cause of the problem if any?

Any problems on Fee payments?

NWCPC Manager (Chief Sub-Area Manager) in Malindi ->
Regional Manager Mombasa -> MD NWCPC ->HQ Ligison
afficer-> Head O&M HeadOffice Nairobi -> MD of NWCPC -
> Board of Directors (for certain issues only)

Management consultant still trying to catch up with the gap
left between the first and the second contract. Offices are set
up, even though not yet final, as O&M separate Srom
administration and store.

Trying to re-instate procedures that were in place before

Only in relation to the procurement because of delay and
additional requirements, as well as writing off of debts that
cannot be collected,

Water Act not really supporting the effort and shou[d be dealf
with soonest.

Procurement issues should be simplyfied :
Write-off procedure on consumer outstandings that cannot be
collected, should be simplified within GOK /NWCPC .
Sramework '
Tariff: The Consultant’s suogested social Tariff
structure(leave rural kiosk tariffs low) should have been
considered when Tariff policywais made, because these
payments are very difficuit to collect and often result in illegal
action as a consequence; and approval period should be
much shorter as it is currently

Government and Parastatal guidelines and procedures and
the Water Act (Criminal case first, Civil case second...)

No, standing order to cover fee and Q&M is paid from the
collection account, balance at end month goes to NWCPC

FINANCES:

Is the management financially
independent?

Can collected revenue sustain the
operation?

In principle yes, but with limitations on procurements.

Cannot be commented on ar the moment at source cost are not
known to the Manager. But it is clear that electricity tariff

adjusted three times while water is not over the same period in
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How is revenue collected?

time. Neither is the the authority of the Client to comment on
actual figures. Can only comment on the trend which is as
expected going up. Project since 8 months in operation and
initial setting up accounts for considerable time.

At the office, as KCB was not willing to continue with the
collection. Revenue is collected on behalf of the Client and

OPERATION:

Any interferance in the day to day
operation?

Procedures manifested already ?

banked in Malindi twice daily, then transferred to Mombasa.

No, but biggest impediment is the procurement which has to
Jollow the standard Government procedures

No, but best practice in the circumstances is applied for O&M
and Financial issues. Later on these will be pu info user
manuals

STAFF:

Relationship with the
NWCPC/Management staff?

Are any incentives offered to
| improve the output?

Staff mixed between NWCPC and management. Staff then
seconded to the management consultant.
Total: approx. 70 with ratio: 50 Consultant / 20_N WCPC

Yes

RECOMMENDATIONS:
For other management contracts?

1. Operator/Manager to have sufficient autonomy.
2. There should be a mode of speedy decision making, i.e.
shorten the institutional framework to go through for the
purpose of increased efficiency. '

Page 3 - 13/02/01




QUESTIONNAIRE: Q 8.6.;

Development Impact Consulting

Engineering and Utility Management Ltd,

GIBB Eastern Gibb Eastern Africa Lic
Africa

LAWGIBB Group Member

P. 0. Box 16694, NATRORI Tel: 713741, 712649 Fax: 712720 E-mail: dic@insightkenya.com

CONSORTIUM

Study of Institutional Improvement and Rehabilitation of Water Supply Systems for Local
Towns in the Republic of Kenya

Location: NYERI Water Company

NYEWASCO _ _
P.O.Box Tel.: 0171-4548/4617/4623 Dir. Line 2684
Date: 20.12.00 - Fax: 0171-2734
Inferviewer: LEK

Telephone Interview held with: MD : Eng, Nguiguti

Lydia E. Kamolleh Page | o 13/02/01



NYERI WATER COMPANY

NYEWASCO

Any comments on current
situation?

Any recommendation on changes
to improve the situation?

Cause of the problem if any?
Agency agreement between
company and Council finalised?
Ownership of the company clear?
Any advice for other water

companies to integrate into their
agency agreement?

Staff still not happy with their remuneration and also
other terms and conditions of service.

The company is registering as a member of F.K.E and
hopes fo seek for advice to resolve outstanding issues.

Misunderstandings between union officials

This was signed on 19" March 1999 and ammended
on 7" April 2000.

Yes, owner is Nyeri Municipal Council.

User changes for use of assets needs to be established
before commencement of operation

Does the company have an
Opening Balance Sheet?

How were assets handeled?
How were Consumer outstanding
balances handeled?

How were liabilities handeled?
{(Power, Creditors)

Is the company financially
independent?

Can collected revenue sustain the
operation?

All assets remain in the ownership of Nyeri Municipal
Council.

These were taken over by the company. ? at what

level, as they were or audited?

These were taken over by the company.

Yes.

Collected revenue not enough to cater for O & M,
debt servicing (council’s), depreciation of used asstes

Lydia E. Kamolleh
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Any other problems encountered?

and new waorks

Intereferance of running of the company by the
council, however this is now decreasing.???2??

Relationship between CMT and
Board?

Relationship CMT/Board/
Council?

Any interferance in the day te day
operation?

Is day to day operation
autonomous as far as CMT is
concerned?

How is the relationship with the
consumers? Has the situation
improved?

There has been a problem as the council has tried o
interfere with the work of the board however, the
council Iras not succeeded.

No.

Yes,

Customers are much happier with the service
rendering by the company.

Relationship with the staff?
All former staff absorbed?

Conditions under which staff were
absorbed?

Retired on the Council side?

Have staff salaries changed since
take over? How?

All former staff were absorbed however, their salary
expectations have not been met

All had to be absorbed. Their retention then by the
company depends on their performance.

The minimum salsry increase given with effect of 17
Sept. 1999 was 15%. Since then the staff have had
7.5% increase with effect from 1" Jan. 2000.

Lydia E. Kamolleh
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Are any incentives offered to
improve the output?

Incentives are being worked out.

- Lydia E. Kamolleh
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' QUESTIONNAIR: Q8.6.3.

Engineering and Utility Management Litd.

GIBB i?l:lslt;m Gibb Eastern Africa Ltd.

LAWGIBB Group Member A
I P. 0. Box 16694, NAIROBI Tel: 713741, 712649 Fax: 712720 E-mail: dic@insightkenya.com
CONSORTIUM

Study of Institutional Improvement and Rehabilitation of Water
. Republic of Kenya

Supply Systems for Local Towas in the
.Location: KITALE Water Company

P.O.Box 2248 Tel.: 0325-30074
Date: 24.11.00

llnterviewer: LEK and CK

.Discussion held with: Act MD (actually TM): Patrick Wambulw
CM Kibet Torut ‘
lF in. Advisor to Kitale , Eldoret: Mr. Langer

',ydia E. Kamalleh Page 1 13/02/01



i
i
|
|
l
1
i
i
i
i
i
|
i
I
i
1
I
i

KITALE WATER COMPANY

KIWACO

Any comments on current
situation?

Any recommendation on changes
to improve the situation?

Cause of the problem if any?
Agency agreement between
company and Council finalised?
Ownership of the company clear?
Any advice for other water

companies to integrate into their
agency agreement?

Very difficult

There are other models, whereby 3 yrs are given to gradually
rehabilitate and build capacity. Amounts/Funding necessary
is determined by a consultant, partly loan partly grant through
the Central Government, (a model from Philipines)

Lacking start up help. A a centralised advise through the
regulatory body, which helps you first and then controlls and
regulates as soon as you stand

No access to loan facilities and burden of honouring liabilities
taken over from the former operator (Council)

No

Yes

Agency agreement should be finalised prior to commencement
of the new company, reconciliation of personell issues of
absorbed staff, consumer accounts, power liabilities and
investment loans as they cause a lot of problems when
confronted with it afterwards

Does the company have an
Opening Balance Sheet?

How were assets handeled?
How were Consumer outstanding
balances handeled?

How were liabilities handeled?
(Power, Creditors)

Is the comliany financially
independent?

Can collected revenue sustain the
operation?

Working on it

Proposed all retained by the Council. Proposal from
UWASAM for lease amount for the assets, not discussed with
Council yet

Taken over as they were

Worked on at the moment. Forced into power payments,
current and past, Problem is-that no credits are reflected on
the KP&L account, as the Council made payments which were
then applied by KP&L to various accounts but not clear.
Everything needs reconciliation. Working on it since
February

Yes, in so far as own bank a/c, and Council is not invelved at
all.

Neo, because majority of meters not working and billing way
beyond production. Procured out of revenue 450 new meters
Jrom collection, placed in certain zones to lmprove billing and
revenue collection,,

Applied to CIM grant { or new meters, additional funds .

l Lydia E. Kamolleh
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Any other problems encountered?

hoped for from KfW loan — but earliest 2 nd half of next year.
Fitting of meters for non- metered accounis into priority one,

Loan had been given to the Council (through LGLA)??2?
From mid 1970s KfW, before could be from different sources
Accountant from KIWACO at Council, to speed up the
analysis

Portfolio: mainly domestic, apart from prison and police

All GOK bodies have a payment problem, delays

Supply:

Water shortage, cut off power (1 mio current 600 arrears),
then used diesel, diesel from collection 10 hours pumping
For 3800 chm/day

Agricultural consumers, i.e. seasonal paymentsiike the month
of March, which requires money for planting, no payment of
water,

KCC closed one of the major consumers

If 80 % is collected

Network rehabilitated in 1992

Relationship between CMT and
Board?

Relationship CMT/Board/
Council?

Any interferance in the day to day
operation?

Is day to day operation
autonomous as far as CMT is
concerned?

How is the relat'ionship with the
consumers? Has the situation
improved?

MD on the Board, on interferance
Goodwill to be improved further, involve chairman into
building good will

Consolitative meeting, Board and Councillors, frequent

Like AGM fo explain such that everybody understands
What has been discussed and dicided, then has to go the
Board / Council, because Agency agreement not yet done, and
KfW conditions involve the Council,

No

Yes

Company started in Nov, but officially in January. Consumer
did not really get better service since, but consumeris
attended to friendly, illegal connections are reported by
consumers, because they suffer themselves under the current
rationing,

Technically: in the network immediate attendance to a
problem, but at production it is a problem.

There are 5 pumping stations and power is the main problem -

|
!
|
!
|
)
!
|
|
|
|
|
|
|
|
|
.

Relationship with the staff?
All former staff absorbed?

Conditions under which staff were

Initially yes, but later 2 staff were taken back to the council, 3
additional employed. Total Staff : 93
(Billing and Connection details as at 30.06,00 refer)

Letter of release from the Council however never formalised

lLydia E. Kamolleh
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absorbed?

Retired on the Council side?

Have staff salaries changed since
take over? How?

Are any incentives offered to
impreove the output?

with PSC and signing of the agency agreement and letter of

employment from the company. But agreed to take back to
council he who cannot perform.

Provident Fund ? suggested fo continue to pay inlo it, but

needs to be checked whether possible or not. Again an issue
that

No for those from council, company paid full new salaries
that had not been implemented by the council. KIWACO
agreed Lo pay even arrears back to 1.1.99

MR and plumbers got bicycles and the labourers ( bicycles
are theirs to use, but given as loan, whereby 50 Kshs /day
paid when used for KIWACO and this is off-set. against loan)

l Lydia E. Kamolleh
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ACTUAL CONSUMER BILLS CALCULATION ANALYSIS SUMMARY TABLE: ST 1.1

STUDY OF INSTITUTIONAL IMPROVEMENT ON REHABILITATION OF WATER SUPPLY SYSTEMS
FOR TEN (10} LOCAL TOWNS IN KENYA

Only calculsted for actual meter reading information and billing ebtained from the respective consumer ledger.

LAMU
No Of Bilie | Comeet Bill | No. UF Wrongfy | Ne. Of Connections Aminmt Chafged No. Of | No. Of Different Consp.
Calculated Bills | without bill and Different (')
Consp. >> 0 Charges
(Kabs.).
Between Om® and 10m’ 56 250.00 0 02 amounts of 280/= and 480/= 2 10
Range from 280/=to 580/= with micrvals
Baween | 1m® and 20m’ 27 2 0Jof 25/= and 50/~ 12 10
Range from 590/=to 1,040/~ with
Between 21m” and 40m’ 8 0 Olimtervals of 30/=, 60/=, 90/= and 120/= 8 g
Between 41m’ and 60m” 2 0 0]2 amounts of 1,190/= and 1,860/= 2 2
Between 61m’ and 100m’ 1 0 0] 1 amount of 26,95/= 1 1
Over 100m’ 1 0 ol1 amount of 4,285/~ 1 1
' Totals: 95 2
NAROK _
NoOf Bilis | Correct Bl | No. Of Wrongly | Ne. Of Connections Amommt Charged No. Of {Neo. Of Different Conap.
Calculated Bills | without bill and Different @)
Consp. > 0 Charges
(Kshs.)
Between Om® and 10m” 211 12 16| Rznge from 200/= to 2,570/~ 14 10
Batween | im’ and 20m’ 76 $ 5 [Range from Z50/=1o 1,130/~ 16 10
Between 21m’ end 40m’ 69 15 2| Range from 250/=10 2,570/= 33 18
Between 41m’ and 60m’ 20 5 0|Range from 570/=10 7,625/= 18 13
Between 61m’ and 100m’ 7 ! 1{Range from 200/~ to 11,100/= 7 6
er 100m’ 16 1 2|Range from 1,235/=10 30,156/~
Totals: 425 0
lMERU - _ _ —
No OfBills | Comect Bill { No. Of Wrongly | No. Of Connections Amouni Charges!
Calculated Bills without bill and
: Consp, > ¢
Between (m’ and 10m’ 25 2 12|Range from 125/= 10 300/=
een J 1oy’ and 20m’ 426 17 44| Range from 161/~ to 1,300/=
een 2100 and 40m’ 105 20 18| Range from 200/~ to 1.800/=
een 41m’ and 60m’ 31 4 6|Range from §53/=t0 2435/
}Batween 61m’ and 100m’ 13 5 0[Range from 1,490/= 10 7,070/~ 1 6
er 100m’ 8 0 4|Range from 5,100/= 10 18,025/= ) 8
r Totals: 692 48
ARNET - _ _ -
No OfBills | Comrect Bill | No. Of Wrongly | Neo. Of Connections Amount Charged No. Of | No. Of Difforent Consp.
: Calculated Blls | without bill and Different (o’
Consp. > 0 Charges
(Kshs.)
ecn §m” and 10m’ 133 0 0|2 amounts of 200/= and 250/= 2 10
een 11m’ and 20m’ 35 1 1| Range from 275/=10 475/~ 9 8
{Between 21’ and 40m’ 15 0 0|Range from $560/=to 1,070/~ 10 10
een 41m’ and 60m’ 6 1 0 Range from 1,190/= 1o 1,850/~ 6 5
een 61m’ and 100m* ) 0 0|2 amounts of 2,163/= and 2.635/= 2
100 10 0 0| Range from 4,601/= to 76,650/= 10 10
l Totals: 207 2
l Summary Table 1.3.ds 13/2/01 11:28 PM

¥




PI®(} WO} Paiinbas #}8P JO LORBI|LIA 1SN CIRIRY)

ejqeiend Aipeel 10U slleleg ¥ WOIBUWIDJU; GIBNREPE J0U JO SSUCT JURIGHIP U] "BOU UDIOULGS JURLINTLL GIY} OF GNP #qIES0d 10U BIRLUNSLDD 18YI0 PUB HOD Wdmaq Bupyds x
padnoil Ajuo sthuow g 0] Gune|es s|ejeq [ {sesnbij pepia0ud Busn JB pasly) sIND)j paenoes X ;
PUE §OOQ 2104 LIQ1) PRUIBIGO LB Pusg o Bune@s anppusdxe 3|y H {qqD woy 8101} uoHAnpoid pue papjAC.d ¥ BIED Jjy pue Biep PrUAss! pue Builg WO wol pedenxa) samby pepiaalg X &
Ajuo Addns 19 o] Bulte|d) ainfipuadxa )y v (B8P MBI LGHBULIOJU] JBUNTIOY @U} WO} PoRAXT) seind)4 payles X F
[ ¥  Joverevez: |z ¥ £ |oogeqozg z AZPNEY t Jorzeoeeee | £ lorzregert [wel:
- RELBE | 00ZC0UGL  [WGL'S | 06'98Z'00C %618 | 00089'GiE |WEgel [osGLiseL ey
%Kil | ocsrErL %3T D %2.L0 [GlesA) REET | OOrEN o@ %OLZT | OGREL¥OL [0S E § DODOOSK R
- - %00Z | 00000 66 %99 | 06.Z6E8 = Lt
B T WILGE | SZEPBSEE_ [%lb) | 00000 RIET | 06 90Z 234 = ]
SARAAR ON %iri | OCo0¥el Wo6 1| 0000FS.  |%et ¥ | DOCI8FE ®Er O OFIES £ %OP0_| 009EL | WERQ | 0ZEGBIE RIID | 00Z268 L
KETLW | 0G6L1PSY | KIFOF | DIOBZOLE  [WOP G | S0 0S5 BLLY . [WEF?Z | OTOLFOOZ___[WEE 03 | SLesZ0GFE__{KIGLa | OJCO0RVE  [%EG I | 00ZYOPET 6 |
WERSC | O9LZELIE  |%FBOG | OOPBPGET  [Wiu gl | GCEhv vt WYGIL | SO LIT | WLAOE | S0 S6Z 016 |%BWE: | GLGROCSL [ WIABE | OOREC 28Y | W
% T3] % E 5] ® (Y % E T % BN % H1I13] [} T IBLeY % ey % T iaysy] % £ T3]
SCUWAT 10N WA oM G00IT BT L 05 097 €29 0000 44 € N D005 220 | DO 386 066 € DOOeE RZ'L W
OZ BiLZ8C] [ TN [T 0L BZE LY | VN REIPRDLD" O9RILER Y ZECOa BYFE "R
000 E91'Z D0LELGEE b 05 ¥GH 0EL O0SELELNE . OZSREBIET 0 LGr ZvE | O0BISLLLT TOSIVLE3T S
SRl [ON %E9 %06 %50 %59 VN L] %0 Xre %
WED 16 %36 16 TR o WZO P8 W31 T%or € HE3 6 R0 13 00 LY WL od %
®I%5 %Y %O TF CEET B XT3 W09 16 %509 WE504 ATY %BZE %
AR 10N %YG0 SRR 10N SFEEAT 10N %E0 Y il A 0N Vv i %
D0ZILTEE ) 00T G5% DOBZYBErT 0C'GL8 603 00096914 DLESLLIEL 00'B96'6ET | S EZ0W0T £} DS OZE Y60 ¥ [ A U
S6'6PL0Z0T S6860°I58T 00V ELEEL € [ G1L¥R0BEC £ SOTELLEUY D02 BED b (AT 04'L50ZLY O [CEN B
e i oo S SO ANy i cat
i NN iﬂ.Oﬂ hv._—..m hm_bFEIII —N.NT ?dﬂs E.—.m ?ﬂﬂ‘ .5
LT %0812 TwZgre RETPE %I6EE REV T HOUI wia | XY LT L2
[ TR [T DOELO DOF DO RSLTE 00 0L BEE 0OTIE 00 DOCEL BEE HOBEL B0+ 00D ITY 00'CLOZEF o |
Wog1L < %1366 Ri| e RO0L< IS EF ECIT] KT %ELBY %ELPE % %
00D000ST 00 00005+ 00 2L} EE 00'000'Cr PR 00S8Z Bi2 DO'OEY ZBE D0RZTILZE DO TaTEOET 00000582 S
DOOGLLEL 00 €S L 1% DO O2E 26 00989 26 00196 €2F [T [T DO'wHT R DO E0R FFL b DOZrL ¥iS ]
Y IEE CAGEL DD FLULLL LER DL EZ0Ea! IBCRIELE LT 01 BZLROCE YETORCLE "D
WL 0 L5 ET) G WG ¥ Waril RIZ04 LYE] el e %
£a2000 < poursluds 10} B205t PAONPOX < POUNSU0S | 085 11 [0 006'8E TLVLY 1695 woe | o |
[ [E)§74 0159 062 % OIEY [ 8506 (31 EZH] €IS fu
Y Tre AN Z6E 0ILG 259 Z0F'S [Z1Y*A (72 TFE 01 o
WL 0T ¥OR's 845 020'01 21 [ 8Z0'1¥ [ ez i
%RLEGY KIZ0G RIESE %08 ZE %66 9 %ESTE POsn I00 N wdgy KRGS %00 8% %0008 ®
0911 [+ T¥3 TN ZE 0or's 00942 081 2k 00019 [ 000 ZE} [ g
0067 000'vs 00006 [ 020 8r [ 000'0ZY [L 000 0514 ShE n:
[T | EYGE] [T %I0ES %019 %£8'81 %Kyere Wil to WEF G NiZ'LD %
1653 / 6 [ 102 W2 1R 0LZivy 15871 [T 45 GLAOZ “ON
[74] 194, 3 [ 1€ [ | 88t [ [ \ZE “ON
%EE 66 | 059 %5r 55 | 622 %¥C 98 | 909 %G8 /8 | 95l %61 1€ | 26t %ETZG ) LIk %0BEY ] €9€ %SEOS | €Sk 1 WEZ S5 | 961 ¢ %0169 | 66C ON
%30 | ¥ [ TRIG ROr el | 96 Wi gk | 92 %1899 | L2V R ] 04 %OZ 95 ) 902 %S00 | ChF | - %il¥ OV L RES ON
[ £or 3 osr - €2 - z €3F 54 N
yal'l 500" 169 91 062 YOI 19} 1L [44 Ter ON
] £ ¥Oi 6L £6¥ Sil [ BPYL ZiT HE “ON
£09'k St 008 EiL [ £2r 0Ly OE6'Z [T 3 “oN
- oG 100 - el = S5} > : - - N
69014 7139 ¥ZE¥ 10€L BV Te [ Sroz e 25 6149 3 ON_|
[ 581 ] 699 e} 9Er , 892 BT GITE EEC') ON
€t [12 [ [ [ [Ty [ % o ¥ “ON
[60rTiL 0001 nooTy 00466 00X [S0] [ 00003 00} Ot O00'EY oN
[ SV TANTIAM ANV THOOIN TARVANIA ANV | LaNaviva | VONVHNIN ANAIN T HOUYN T

VANTN NI BNMOL 001 (DF) NBL ¥OJ SWILEBAS ATddNE NALlYM JO
NOLYUTAVHEY NO LNEWSAONJIN TYNOILALILEN 40 JaNLS

TOL8 FVAVL ANWNNG AUYIWNS SJILSILYLS OIF3AN



1 83eq - £'81S 9[qe Kreunng

Bunjew uoisivep esienustag
‘0738 18WnNSUO0d JO JBGuINU
somiau odid ‘abeianoo waysAs
JO 8zZIS uo paseq suawainbal
Hodsugl) 10) eUaig aledaid
amnpasosd Bupuny ebueyn

: Juawannbal

i podsuel; uo Buued opn
‘S3IIYIA

pepuno.f "a’1 adueuajuley
19ssy uo Buiuued jo yoe
Buipuny justoynsu)

sanAoe

 pley JBA0 |0JILU0D paonpay
o . suoyeledo
Ri2y 0} el HoNPeds pakejeq
‘a|qissod

jou suoyelado pjal uepyan

yvodsues) paji| s0 oN

podsuerj

“Jaw

pue s Uo paseq Juawainbal
Wiaysks aij) 0} JUSLLYINISAI T
L)L JUSWIILB.BI

se Buuonoues aagebau asn
wajsAs Buuonoues

4els aaebiau pue salysod dn jag
‘ssabeuswy

paylenb-jjam }nioas jo siseubuly
104 Buiuresy juawabeuew
ansualul ioj afivelry
sjuawsaiinbai

s pue wondussap gol pajejap
ym syeyd uonesiuebio dn jag
‘ainpasold Bupuny abueyn
‘BupjBlU-LOISOap Bsiesjuada(]

‘|oJpu0d pue

juawabeuew jauuosiad Guoen
‘aujidiosip

Hels Jo waysAs yualoiau)

‘|ara) DH ) wisLnoAe
-uoiduoseap gof Suppen

‘Heyo uopesiuebio Bupjoe)
"sa|eas Alejes 0o

|4 [euaBeuBw Jo [BosewWw oo
Buiasuoo asyoeid pnioat YOO
‘Buipuny Juansu|

OH e wswabeuew

jauuosiad pakejsp / juaidiyjaut

‘suolelado |BIDIBLLLGY
Jo Bupuieisiapun Bupjoe
‘yoroidde |eiasawnnd oN

‘ajelow §iels Mo
‘Aouaioiys peonpay

“jlom 0} asuepuape

JeStuyoa], jonuo pue juawaieueiu
jauuosiad paji ‘uoyesuadiue?

10 sjuswded | /O ON 'usCliEISUNWAL

Mo 'uopesyijenb Aq Juawyminas Buppe
"uswsBeuety J plal [eI01awLIod W IS ON
safjiunpoddo Buuies) oN ‘uonowoid paie|ag

dn-jeg Buyels

aoeds aouo Juedap Jof abuelry
-ampaocsd Buipuny abueys
‘ssanosd

SuyewWw-LoIsDap asIenuanag

‘Bupew-uoisioap pasijenus)
‘Bugund YO0 pesienual
‘Bussazold ")y ul sAejaq
"Buipun} JuaiNsu|

'35EQ BlEep ON

‘aouepusje

wajgoud swnsuod pakejaq
‘UoHENDeD

Guypg Buom ‘Bulig padefeq
“AguaiD))e paonpay

‘Blelow Hels Mo
"UOIJEDIUNLLLLOD pajiLy ‘sajy
1SO| "JUBLIUDIALID 80140 AsSal

‘s1endwos o ‘si0jenojen op ‘AUsuonels
padeap Jo Buppe uawdinba bupjoe
‘aoeds adIjo JUSIDYYNS 10 JUBDBP JO Yoe]

dn-jog 92410

ainjanng uopeziuebip |

abuey) papuawuolIay |

asne)

swojdwAig

swajqoig

£8 1814V AYVANNS

YANIN NI SNMOL VD01 (01} N3L 0L ¥O4
SWILSAS ATddNS HILVYM HOINOLLVLIHEVHIN NO LNIJWIAOUJIN TYNOILLNLILSNI 40 AANLS

XIHLYIN NOLLYAONIWWOI3Y — ASNVD — INOLdIWAS — W3T780¥dd




z98ed - £'81S ajqe] Areunung

"BLSJID JUSWPDULLa)

se Buiuoyoues anebau asn
SUOROBUUCD MBU

pasajawiun Jo uojeeisu) dolg
SUCHIAUUDD MBU

40 josjuos uo saulepmb auedaly
‘sainpacold Bunielal pue saojou
ayazeb o} pajejal ssuepind
uoejusweadw atedsigq
‘spadat pue sjeutio}

Butpiooas jrybueaus ubisag
jeurioj

uonesdde paubisep-a1 ay)
Buisn sauwinsuos Bugsixa e woiy
UojjeULIO Plal UIB}GO pue aseq
2lep Jswnsugd asuandwosn
SjeuL) 1ay)o

pue jeuuoj uoieoidde ubisapay
ainpaso:d Buipun) abueyn
Aeuonels

1O WRwaInoId asyeiuada
$3)el {ei0)aWwWod

o} safileyd uonssauUCH aseaIoL|
uofes|dde uonDauULoD Mau

30} 83} UoljRYSIUIWPE 8ONPOIU}

spiepue)s Ajjent

UO [oUOD pue saulapnd oN
‘sauEpIng

uoljejuatuaidw pajepino

107 pue Bupesado Juapinsuy
$1BWI0} MO 4O mainal 1einbas oN
uoijeiado-00 JBwWNsuod Jjes jebay
J stueposuLod pue suopeondde
JBWNSUOD 19AD |DIJUCD ON
Burpuny Juspiynsu|

Buissasoid 31w w shejag

Bupupd N0O pasienual
suoneoidde mau Jo JoJUOD ON

uonoLyEWw 13)18W J0 e ubiH
souepinb 1eap jo

yae| 0] anp Buipuad ydoy sanssi
“19)NBUAPUN JBjEM

au ybnouyy papinoid |INs s1219N
"Slauinsuod ajey el MaN
aseq elep aaisuaLaldiuas oN
1ELLIO}

pafidwo? uj jou Uoneuwiojuj
Addns

Jo} siseq se juswaaibe |efa) oN
MIN uBtH

186pa| JsWnNsucd

Ul papniaLy 10U SUOHDSULOD
uoljeutoju

J3WNSUGD JusyNsU|

SUOIDBUUGS [BES))j-ILias 18)alu pUB |euajew
UCIIBUUDS UO [oRU0D Aenb o ‘siejew
Mau uo aofjou ayezeb jo uoyejeidioiu;
JUBLBLIQ 'plel 8} Uy SUONISUUDD

MBU JBA0 LUB)SAS joNU0D ON ‘s1abipa)
JaLUNSUOY U] PRy UDHBLWICH JSWINSU0D Iy
pajoouund snf ‘pajp wuo} Juatuaaibe

ou o Jeuuo} pajep N0 ‘(paidos jou abed
¥oeq) Ajlddns Jo sUOHPUOD ON ‘PEsSn Sulo}
uB13Y1p ‘siqetieae stwoj uoyeoydde oy

juawebeuey Jownsuon

S8INPa0slg PUE SaANDY uopedjuebiy) 2

aBuey) papuawiioday |

asnen

_ swojdwig

~

$wvjqoIg

XIH1VYIN NOILVANIWINODZY — 38NV — NOLJINAS — W3180ud




£ 9884 - £81S 9[qe], Arewwmg

S18WINSUOD

0001 < SwWRIsAs o asua)ndwo)
‘POLISLI UOID3UUDISID
paylduis ojul ajebysaau]

‘[8A8| Juswannhay

1sa)g| ay) 0} susodap aseasnu)
‘wesbosd josuoo

pue uonejuawa|dun ubisaQ
‘weibosd

uopauuoosip pesiuebio ubiiseq

A2uspila 1S004q O} UOllEAllOW ON
(uanofiio} Adws ale siBLINSU0D
asoy)) ‘sieak 105 dn mo)|0) ON
SPJ0281 UONAULOISI

/ UONDBULDISIP U [O4UD ON

' Bulpunj juaynsu;
Buissasosd Jpy v sAe(

UOI99)|00 MO}

Wiewal

Slep anp YOe| s|jiq ‘SMOJe UOHIBULOISID MO
'BoUBUSIUIEWL PIOD&) ON ‘UDJEIOQE|03 jje)s

/ Jawnsuoy) ‘podsuel ou ‘yYe)s pasjuebio
AjBuoim ‘walsis euad LONDEUUODSIP

19S ON ‘[eisiBew uo(DauUUGSIp ON

uoROBLUUCI-BI(]

*BUIMO USRI

se Buuonoues anjeBau asn
ainp320.d Buodas jonjuon
000°] < S48WNSLO YiIm suone)s
10} aiemjjos Buyq 1apIsuos
sabueyd payezed iof suoyangsuy
uonejuawalduw aredsid
ainpaoosd Buipun; abueyn

s18)aL PadiAIas jou

pue aandajap jo abeyusatad Yoy

Bugsasold g1y w1 sAesq

JE}S 1SaUOYStp

pue Juaoyaul 10y Bujuonoues oN

‘payasy>

1aasll a1e DHH 0} swinjal ALjuop
Bujpuey iataw mopn
sjusunsnipe yue) pakeja()
‘150dap maN

x| uoneuawalduy spazel

uo H Woyy uojonsuI Jeald oN

$10}ejno|eD ON

Buljug pakejag

SUOIIE|NO|BD JUa)SISUCIL)

‘ sjutejdwon

pue sandsip Jawnsuod o) anp
Aaus|diye UoRDBYHOI Pasnpey
i1 pejejnoted ABUcIA

‘AN PAseBIOU)

Aouapiya Buiq mo

* & 00

s{liq pajewysa o Jaquinu yBiH

'S101BINDJED OU PUE JEIS papsun 'Aeuoje)s
- pade@q 'pajuswaldwy AjsAndeoiiel jou
uopejuawalduwt yues paieisq ‘Bulyq Buoia

Bujig

"BUSIUD jUawIyouanal

se Buiuoioues aajebau asp
ued

uoneswebio-ar yeis asedaiy
‘Hoga ybueaw

€ 0y W Bupeay ey 8y} lonuad
pue uopdunsuod wago 0L < 5,9/Y
slajaw Buipeal ajenusdUG)
{ajsem prone 0)

$32J1A3(]) S1818W UOHILISEY MO|4
ylim S1aWNsUod abieyd wnuuipy
aAas JBY) si9jaw aoejday
‘Bugousiagal

uonoauued |nyBuluesws ubisaq
Asessadau amym Buwoz ufiseg
ssagoud Bunnos pue Bujpeas
lsjaw pa)josjuod e utsaq

Aduai01ys 15004 0} UOJEANOW ON
Buipuny Juaiynsu|

8(eas Aees YOO

Heis pajysun

20Bjd ut JoHUOD YN ON

Bunnol Guipeai y 2160) oN
ainpasoid Buipeal Jajawu oN

Buijrg Buoipy

tuntUILL

U0 suoaULod JO Jagiunu ybip
‘pojeuInse

242 SUD(D3UUD Jje JO o yBIK -

punoj
uonelIopt Jo ABqE!81 Mo

Buipeai

Jajawl Buoipy ‘yels pajeajotuun ‘podsugi)
30 yoe ‘Areuohe)s Jo yoen 'ssaooid Buyg o)
dn Buipeal 1ajaw ay) jo sdajs [eianas ul YN
aiBins e Jo JuBWBaMoAY| ‘Kyjuow peal, |jis
puz afieys wrwauiiy ud ‘“Hi 304 Bunnos oN

Buypesy ooy

abueya papusuiuoday

asnen

swoldwig

swis|qoig

XIHLYIN NOLLVANIWWNODTY — ASNVYI — NOLdWAS — WI190¥d




¥ 23eq - ¢'g1S 9qe], Arewwng

sucinpistl MO

J0 wissAs abeuoys pue Buidid
‘Buiquinid [euiaul INEYIBAD
saneusad yuswAied aje) 8onpoiy|
(sunosse AHUNWWos pio)
2Inpadold JO 3M WO PuaLy
(-a'ye 'sjunodoe

peap) jo uajjim aq pjrioys
$101G80 PIO YIIYM BUMLIBIBQ
siqap

PIO WiiuoD pue aelquesqns

0} sisAjeue axepapun
JBaWNsuos

Jayjo Aue ayy| saIpoq MO Jes1 L

SUOUMIISUI YOO Ut (sadid ‘syuey
'sde)) waysds Bupnea| pue plo
A3uaym 15004 0} UOJRAJOL ON
ajenuesqns 0} Ynop

SpI0OAI SE JNDYIP uoNoe [eba

; saipoq

WO JO JUIUEDY) ERUDITIBIY
*3}ins 3t} 0} }asuo aLy

uo ansuadxe sbupaasoad [0
"UoRIY|03 Jqap 10}

UOISIAOLE OU LA YOS JDIEAA NBBAA
soulepInb BH feop oN

WIa}sAS UDHOBUUDISID

Alauy) pue juaie oN

(uosid ‘adijod ‘epdsoy)
SUCHNIISUE MOD JO uoipdwnsuod
Apuow ybiy Ayeonsieasun
HONDAUUCOSHH JNEWSISAS au
ajiym Jgep Buiseasow Ayuopw

ioygap isabbigq ay) MOD
‘uofienuelsqns jqep Bupoe
‘SPI0DaY S[GEAIUN

sigale jqep ybiy LA

siRaLVY Jqaq

SHlleg 101s1g Jo asn
layepapun

Jajem ay) yBnoay) siawnsuod
jebayy Jo} sagieuad aanpouu|
sagiaoe jebayy sjpuey

©) MOy U0 sauaping 1eso jJog
*Apudueuwnad

eas 0) yoeaidde |2o/uyd8}

puy ‘pasyefial aq Jouues JUNCIDE
Ji "S8|puapus) LoJPIBLUCI-B)
[efiaji Yyum S13WNASUOS O} S1alaL
uol}a1)sa1 Mmoy) O ajeBnsanu)
paiinoug 1500

|jeuohippe Buipniou "*A18a008i
1gap 9pNaLY 0} OB JJEM pually
sapeuad

$hs asodwi 0] Joy JSIBAA puUaY

sI3wnsuo 1eBag yum

[eap o} Moy U0 asuepinb Jeajo oN
‘usidnLoD

10} uado wistsAs [efia pue

mo| sapjeuad 1Oy ISIBAA XEBAA
‘aanioddns jou Aepoipnl f avijod
‘ajenbapeut Jjels Jo abpamouy
pue ajenuelsqns o} §nduip

aseD se }noyyip uojjoe [ehaq
suonoauuc) jebajjl yim ybneo
Jawnsuoa aisym ‘uonoe |eba| oN
uayobio) are sPWNSUOD
pojoauLodsIp ‘SIBSA 10} SJUNoJe
PajosLIU0ISIP UOo $4JaY2 10ds o
(sajelsa

SO MO]) A|HSSOd UOHIBLILOD
-2) (eBaf)l ou JBy) Yons J00UUodSIp
0} yoeoldde |e2juLoa)} B|qRYNS DN
uoNeIoqe||os

Jawunsuoo / yels jebay|

5015 1els
UoIdaLIL03-ad JO B)EL MO
AN ubiH

Hodsues; ou ‘UoNa3UL0D-32 pue
uoreauuo? febay jo ajes ybiy papadsng

uopaaliuoa-al [eBayyj ; uoIBULOY) [eBajj}

| ebuBYD papualIwodIzy

esnen

swoydwig

swie|qolg

XIH1VIN NOLLYANIWNO3TY — ISNVI — WOLJINAS — NTT1E0Ud




g a8eq - £'8LS 919BL Areurung

yiomyau Butsixs

ay) Jo uoljeniqeya. joefoid

0 Jusxa ayy uo Buipuadep
'a512/9%3 UORISISP RES| JAPISUOD
Jromiau Bunsixe ay) sjeIgeyRY
siejew Jawnsuo? oy wesbold
pue Ayoej Burinas dn jeg
Si9loW UODLSaS MO IteIsu|
(821nos1n0) sialalu Ja)seLd

10} safoe) Budiatas oy afuelry

wiejsAs vonenonal

BU)} 0 FOUBUBIUIBLL 100
punjep

sigjaly Jawnsuod jo Aolew
ua)sIXe

-LoU 10 Jounjep sialeW Ja)sep

)50| Jolem jo ofejuaniad

ybBiy se ‘Aiddns payuwi

~ ejge|eAE S|iEjRp

sainfy uononpoid ou se 'isjem
- 10} PAJUNOSDEUN PajBLWYST]
CAIN YBIH

suondauuod |Bbej) 'Buipesl Jajaw pajBlIisa
ybyy pue Buoim * susjeW JSWNSUOD

JO UoHEHeISU JOO ‘SBUY IBLINSUOD IO}

pasn |eualew uo jonuos Ajjenb op iomiau
edid Bujse] uaym diysusunjiom Jooy

‘ubiisap uone|nonal 100 'Sjo0} oN ‘S[ELalew
ON 'Hodsues) on ‘(Uondwnsuod [eBaj

"HIN ou Jo Buoim 'ssof [paysAyd) 1s0) S1 Jajem
@JayMm uoeLIoUl ou pue uopdiunsuod

pue uolanpoid Uo SPICOAI OU IO 3)qelaiun

MIN

WR)sAS

LORDS)I00 YSED AIpUSLY JSWNSU0I
pue ajes ‘agens e ubisaq
SI8WNSUOD

000} < Stua)sis 1o} asuandwio)
Wwa)sAs jouuod pue Buuojuow
iswnsuoo Jofew e uBisaq
eUSILD JUsWIYIUBIa]

se Buuonoues aajefat asn
J3jem Jo uonnquisip pue
uononpold jo }s02 UC SSaudeme
J8pIOY 83E}S PUB JJB)s Sieald
‘wa)sAs Buiuonoues

yeys enmebau pue aaysod dn jag
‘welbord

uonIauuossIp pasiuebio [pyuan

181EM

JO LORNqUISIp pue uolonpold

JO 1502 UG uoewIo; L) Bupjoey
Buyioyuow uonIB|(02 JUBKIYS ON
swiaisAs

LIOROBI(02 K9P OU IO YB3
‘SI/8LINSUND

Jofew of usnb Ajuod oN
UOROULIOSSID JUBIDINSUY
Aouaioiy® J$00q 0} UOHEBAIICW ON
Buipesl Jajall 10aLoau)

sjue|dwos jswnsuss Yy
Aouapie uoc)29|jod Mo

|iow uawifed au asel SISWNSUOD
“yews) ajep anp o8| siiq ‘s(1q Buoiap

UORIB|[0D BNUBABY

abueyn pspualILLOIBY

asnen

swoydwAs

swe|qold

XIHLVIN NOLLYONIWINOD3Y — IASNVI — WOLdINAS — INF1808d




9 a8eq - £'81S 9Iqe ] Arewnmng

BLBJLD JUBWYDUSNa1 B
se spuny jo Juswsbeuewsiu asn
wa}sAs Buluotjoues
Jeis aaebau pue ampsod dnjes e
suonewy
pue sauwapinG Buoud jenuue
ant g} jshjeue aoud Jayew
AJBJNSUGCD (BLUIDIXD UB IAJOAL| =
sainpagoid
awamaod OO Andung e
|9A3) WajsAs
0} jawaunaowd asljeduasa
sampoacsd iy Adwig -
tusysAs Aiddns
1aleM By} 18 WBLWal 0} SLOHIaHoD
ANUSAGI JO INO JBUBJAI YSED
[oag] felounod
ay} o} jeduos Jusbuiys pue
JUSIONYD J8JSURL) PUR [BA3] JOUISIP
0} sainpasosd Jjy eslleljuadag e

OMQ 10 BULIR)S

J suoye pue sjsalau |eapod

10 spuadap 3y elxa Jo 1diIgday
jo4u00

pue Bupuejd paulacuod 1oy

|00} Juawabeuell B s pasn Jou
S1 D 2Y) Aq panisdas uonewlop|
onb snjgys remoe ey yodap

Jou saop 1H aup 0} Buipoday
Asuspye

uopvelod pue Buiiig mo
sainpasod Juaswiainooid YOO
DH

yBnoay) Juswiainaoid paajeliuan)
800 8,00 8y e Aupinb|) papwi
uonensiuwpy

ISHISICE O JUBWSAIOALI

yitaa einpasosd Buissasosd

31y pakeiap pue Aybua’
a=FIELEY]

Jiv [enba Jou S1 pawies Iy

. uonesado
pIatE puBE 2910 104 pannhal
Suyiliaaa jo abepoys owo o

alqejreae spuny jo abepoys
‘T ul Aejeg

Guypuny

sbBueyn papuacIay

asnen

mEoEE,.am

swa|qoid

XIH1VIN NOILVANIWNODIY — ISNVI — NOLJINAS — WIATEO0¥d




£ 9%eg - £'81§ alqeL Arvwung

sjesiuayd Jo asn ajenbape Joj
Syewyouad dn jas pue $sassy
JuBlInuISUL JORUOD B SE JsAjeue
aoud jayiew Auennsuod jeuisixa
ue 0 auyapind adud asny

BHBILID JUSWIYoUB}S!

Se spuny jo jJuswabeuewsiw osn
sugld jeueuy asedard 0} OAND
JONpNE [ewIgixa

juapuadapul jeuoiippe pue jaAd|
121OWADIC 0} j0AU0D SSIBIUSa(0]
aimpuadxa 31y 1o} HNIW

a1} uyim wasAs Bupunocooe pue
Supcdas wasedsuey) e ufisaq

S8)J0A

sanoadsas oy jsuiebe Anseay)
Wiy uofleluiogut ainjipuadxe
au) seale0al AJuo NI
Knseas) o) uads 3|y ay) o}

jusoyaUl S10jEI9Y) SI9JSURT)
Aluo wayshs (H0D) Leuydpsig
antjoaye Jou

pue walsAs ay) Jo sanbeajjoo Aq
$¥23Y2 IPN@ jeUIajUI [BUCISEIDD)
anoays jou sainpasoud

losjuo2 pue Bulodal YOO
(1onuoo aaganpoud

Jajunoa} (pieoq Japus) PUS|P)
ampasoid uaweinsosd YOO

SIUNCOOE LOIENSILILLPY JOISI -

Yum payidwoo

"eanpaosod juewelnooud

. se Buo] s yo funliars

© o LopeulIoju) papdiuod opN
‘UONERUEISQNS 10 jOHUOD YliMm
uoisisap s OMQ 0} Y8 salold
: © usAup

_puetuap g0 Jou Bupuads 31y

‘Bui|iq 18A0 [04ju0D
DH oN 'Buipuads sy Jjy JBA0 103U DH ON

Jojem jo uoponpoad Joy pasn
Hue; Iamod paonpal sjeoban
[8A8] WasAs 0] Juswsinosoid
[EDIUBLD as||BIUSIS()
slo)ipne

[enuuE jeursixa Juapuadspul
L} (9A8] eouiaLd By}

0} (04}u02 WIBSAS as|ejuBIa]
WaysAs

alyy 0} sbejueape Jo BIE 8)EDS JO
SIILLOUDDS B1ayM |3A3] [RIOUADId
0} SBMANOE LIBLED B2INOSIND
jaA9t wiayshs o} ainpasoud
jualuaunoosd astenuasag
suoneu

pue sauppmb Bupud jenuue
an1d 0} jsfjeue aoud Jexew
[JUBYNSLOS (BUIBIXE UB SAJOALY|
S38USNOISU0D

1500 8)e8l3 0} 1503 JO [01JU0D
pue Suuue|d asenuasaq

ainusgns
ou sey Jo)em SE ‘aanisuas

Jure} Bunanod 1500 & ajenojes o}
LOHBLLIOJU S0} SISB( OL SI 358y
1800 JusLulsaau uey) Auold
1assa| e uaalb atam Jsoo Bunelsado
JUBLLNSSALY JO 3wl ay) Iy

{are1 abueyoxa "sysy

‘aoud 10) Awouooa ay) jo siope;
jewaxa Gunelodioau Jwauodwon
1802 SjgeLEA B SBY Juke) Jemod
SB SISUM pax) Si Jue) 1S1BAA
uofpesado anoea) shkem|e
aapuanasd 1anau ‘Buiuued on
uofjensiuwpe

10U}SIP pUE pJeog Japuag

VLISIC St i 1S3 pRISBA
(01300 1502 IySuuesw oN
Kouaoyje

uonaRyao pe Bulg Moy

Ajreanod ale spjlie] islean

s{iiq Jomod ybiy Ao
$1500 pajelju|

slapua) pajejju|

BNUBAS) POYDSHOD < SIS0

fonjuon jejoueL4

ajqeynsni Ajeatpiod Inq ‘pajejay

1500 jou Jue) ajenbapeu 'ubisap wajsds
uo Bupuadap s|1q Jamod ybiy “Bulispusy
pas|ieius’ "OMQ S Aq panss] Si8YoNoA
uo Buisseoond juawded uopelsiuipe
ousip Agibua ‘[aaal| DH 10 Wa)sis

12 S59USNO0JOSUOD 1S02 ON '[9A8)| LUBJSAS
JE ]S00 iogqe uolBWI0jU] PAJILL|| JO ON

8}8079

aBueyn pepuswIOIDY

asne)

swojdwAig

swa|qoid

XLV NOLLYAONIWIROOI3H — 3SNVI ~ NOLdWAS — N3 T190¥d




g 9%ed - £'81S 3[qe] Arewmng

{enuewl uone|elsu pasodoid yum
aul] ur uoneligeyal Lagejejsul
13jaul JoWNSuo? jenpeus)
{BNUELL WOIE|jeISu} 18}aL
JBWNSUOD piepuels aledald
-ANjoR) 1$8] DUIBWNIOA

Jajau 9jduws 103 9buely
doysiiom

Jiedal Jsjawt Jawinsuod dnjag
aaunoud ay) uiypm Ayoeded
Buiuas uo A8AInS aNeuspun
uojelSiIILIPpY

JOLISIO Byl INoyym saunpasoud
juawainsod asienusnag
fHuipun} 31y asieRUasa(]
Bujuies) yes Joj ebuely
anpayos

Bunives dayawl augnol e uBiisaq
saunpasold Buipuny uo aaosdw

ajqe|ieae asuepind |eoyos) oN
Buieid yeys oN

|2JOWl HEe)S MO

payoL09 Jou

Suipuads 3y pue saljuoud BuoIpp
1OMUTD PiaY) ON

sinpayds Buoiaas oN

Fouapyje Buljg mo

Buiig

10§ PRIBWINSS SioleW Jo Anofep
AN UBIH

sialaw
paung ‘uodsuert op ‘safipoe} Bupwies
JalaW ON ‘(IS pUE S(00} ‘s|euajew Bupoe)

Bujoialas Jajaly JALUNSUOS

§81Npa20ig PUe SaIjANSY Pield WSO €

Buipuny |y asieIuaa]

|ana] Wa)shs o) sjeonuayd

1O Juswaindoid asiienuasa]
satnpasosd

yawamooid 3y ssienusoal
S{0IHI00 pUB WAJSAS
awabeuew y201s dn jag

swigsAs [euoIsIAIp jo joa|fan
stuainooid pazjenual)
ainpadoid Juawaindoid M09
Buipuny jusidynsu;

a & & @

uonesado Jo sypadse (| w AgjaQ
(sJawnsuoa

pue sapuabe ouop)
SISYSIM-|/aMm O SOUB)SISSY
swiajqoid ylomjau pue

20.IN0S 0) sauepua)e paieag
>~__m=U hwamg ||qeuo}ssnd
AMJN Ui

sfiepoys oiwioyd

L I B )

Sp10283) JUBWBAOLW
%O0J$ pesueWILNS ou ‘Juswabetiew yaols
ou ‘jaas] afieyoys ‘aunpadoid Juauiensold

32018

abueyn papuawuiodsy

asne)

swojduwifg

suigjqoid

XIHLVIA NOILYANIWWOOTY — ISNVI — WOLJWAS — WIT180¥d




6 33ed - £'8LS d[qeL Arewsung

sinpadoid Dupuny eacidwl)  »
aoueusiujew dund aoinosng .
ooqpuey siojesado Spy aepdny e
sjenuew pue anpayoas
QoURUBUEWL BAjjUAARNd Dledald  »
Buuones semod
oy uogonpoid Jalem apnxg e
psinquisip
pue pajeal s §) s10jaq
Jamod a)Eaid 0} pASN IDJEM JO
saliqissod ay) ojut olebiysaau;
uoRNquUIsIp
pue uononpoid 1alem o) pasn
yuel 1amod paonpss e ajegobay e

sdwind

aaljoeyep Jo Jiedal 0] spuny oN
doususiuew anljuanaid oN
|enuew / asuepind [BaIUYDS} ON
pue; 1ejem ay; o) uospedwod

ur YBiy oo} yuey 1emod

Buipuny juaignsu|

sjasse Jo Juawaoedal

uo Sutuued |eoueL; ON
aoueusjuey sapuaaeld Bupoer

SNy

Buydwind 7 uogionpoid paanpay
Bujuonauny Jou weysds Buiso(]
elqeuonssnb Ayjenb Jajeps

" jeuonelsdo Jou Alojeloget
Bunyiom jou sdwny

1oojfieu welsAs 'sebins
1amod pajjoijuosun £q pasnea sfewep
'‘Buiuones 1amod ‘uondwinsuod semod yBiy

SHIOM-| '§ @2In0g

S[ENUELY pUe S[npayos

souBUBluEW anguasald aledalyd .
J@)EPSpUN
JBIEM 81} 0} JBLLINSLIOD BY) WO}
133w 8y} o} dn suoiloBULIAS BuY
JBUINSUQD 8y jo Appqisuodsal

JBJSUBI) 1OV IBJEAA BU) pUBLLY e
yomjau pauveid

BU} OJUI SBUY JAINSUOD 3PNJLY
sjeajfem

JI)BM JUBLINIOP PUB AJUB|D e
J4oMm pajoeiuoD

uo AJUNJAs JAuR}dl IONPOSU|
plepuejs pajjosuod

pue ybiy uo uoneplgeyS BINSUT .
sjeuajeuwl
pasipIEpUR)S HIM Jiomiaul

asuljedd pauued e supdalg  »

Jowaleuett o018 ON

Buipuny Jusipyynsuj
saoueuapndde 3Jompau

U0 aouBLBUIBW @AluaAald ON
|enuew

/ 8|qejeae asuepinb {eotuyoe) oN
ubisep ylomjau pauueid o
1Euatew Huidid yJomisu paxiyg

N ybiy
syes| pue
}sing o) eauepuale palfejaq

suejd

FIOMOU PUB UOHBLLIDJUT UOI)BOD) ON ‘Saul)
13wnsuod naybeds, s ‘sjeualewl oN
5]00] ON

yodsuel) oN

Buioiasas yaomjapN adig

J@o1yo |epulaosd dspun
B{BIS {0 SIUCUODD O 00T =

sJajaLl

19)sew sy} jo srapusy ; Kddns
o) pebbad ‘Budirias sounosiND e
ampasoud Supuny Uo oKW .

Buipuny Juapynsu|

4els Aq epew suoya ON

- {3as} |Bloulacud e sued oN
[113S jaas} WasAs ON

sjiejep
uolonpoud ajqelas Jo doe

yiomeu Bunsixe alg Noqe uollewloju)
uapynsu| s pue seo) 'sjeuaiew Bupyoen

Bujoiaies aaap JayseN

abueysn popusiwiwioday

asne)

swojdwig

swa|qold

XLV NOILYNIWIWOO3Y — 3SNVI — WOLdINAS — NI180¥d




01 292 - ¢'R1S d|qe], Arewung

D 10§ uoneluiopu

pasa)|y yim jewo) pue walsAs
Buypodau juenna ubisapay
‘waysfs Bupiodal

St'w IyBuuesw g dn jeg
29| ferounnid o) 3SIeNUaa(

{Ayenb jou
Amuenb) 1ewuof Lodas psiepind

‘dqenene
Ajipeal 10U UGIBUWLIO)LH
|00} Buluued jou jOJUOD ON

suinpat o} waysds Guy
alenbape op ‘Ixeu ay) 0} Jead auo wWoy pue
Pau ay) o} Yiuow U0 wWoyy paidoo s| ejeq)

" Bujpoday p

abueys papuswiiosay | asnen

swojdwAg

swejqoid

XIHJ1VYIN NOJLVANIWAIOO3Y — ISNVI — WOLdINAS — W3T790dd




108ed-F'8 IS 2[R Auumg

eYNsueT)

juejnsuay

weynsuos) |

WeyNsU0 Y

HNaW
2 weynsuo) |

¥NIW |

HNIN

weynsuen) E

weynsuon

weynsuoD

weynsueg |

NN

Nl ¥seyd It @seyd

| Iseyd

JUBLLIBAJOAL
loucqg

&q uaym
oq 0} WoRoOY

X

18U j0} uopeoydda peubisep
-a1 g1y Bursn Jewnsuos Busue
e Wolj uopeuMojX play \eqn

Al

YT
Guyig JOPISUDD pue eseq
Blep Jownsuod esuunduwon

B

5peulio} Buodel pue
tiupiosal Jawnsuos ulisapay

o

*97°9 JAWNSUDD JO JRQUINU
“womeu edid ‘sBeieand WBISAS
0 2215 uo peseq susweanbal
yodsuen Joj Busuo siedeld

RI-TT
PUB I{S UC Peseq usweanbss
wielsAs By 0] USWYNIG) Juiry

oS puolisa
} {eounod o) Juswebauew
|[auuesiad 9SI8AUSIe]

"BUIUO JUuatyousnal
s& Buuogoues arnebau asn

‘wa)sis Guuooues Jeis
anebou pue sasod dn jeg

BUilie oS (eunoe)
pue jenieuwns oy sbuely

‘sipbeuauws peyyenb
HoM Jruoal Jo sussuibul
oy Guures uswabeuew

aasus Joy ebuslry

>

-

b

b

o

»

SJusWeINbe)
imys pue uogduosep qol pegelsp
Y spey uopesiueBlo dn jag

o

9oudS 901G juadep Jo} ebuslly

welq
uswolruepy
fmn

seupn =

sAngap | x

nwe

uofiiy tx

iuspunpy

npupBew
Puleqey
eBuesny

nIaW

yoley

uonoy

¥'8 1S 12718v1 AMVIWINNS

VANIN Ni SNMOL Y01 (04) NZL HOL
SWALSAS AlddNS HILYM 4O NOLWVYLMIGVHIY NO INTFWIAOUJWNI TYNOLWLNLLLSNI 4O ADNLS

NV1d NOILOY



20 -+ 1S 2ge], Aewumg

HUNINW
pue Jueynsuo s

nensun

H4NIW

A

UNIN [

HNIW b

REM

40 voanauisip pue uogonpod jo
1500 L0 SSURIBME JODIOY 934e)S
pue 16NSUDD 'Y8IS 98I

R4

seqeusd Hus sableyd
[B12IFWILI0D PUSLALIOISY

hX

B3

BH099P pio
Joj ampacosxd yo axw asodald

Iz

siqep
D0 ULAJUOD pue SjenuBRIsqns
0} sishjeue exepspun

B 14

"18UINSUGD
Jo10 Aue 33 SEPOY HOO 18811

198} Jepun
J97eM 81 yBNDIY SJSWNSUDD

|1eBay) 10} sagieuad aonpoau|

BE

paLInoW

51809 [eucqippe Bupnizul
K13a0291 Jqap ‘sanpeuad yns
asadun 0] 19V JSIBAA BU} pusWY

Bl

Weynsuay

jusynsuog ¢

UNIN £

weynsuag

UNIN
7 weynsuoy

‘Sauapinb pue seNPaYds
ucnoaLL09sn § Buloies
 Bupeas wew ubssq

L

seuepinG Juawebeueui
— UYBULCS / Jewnsuod ubised

-l

{eisem pioAB 0] Se0A6Q) SISION
uonOWSAY MO[ Y SIAUL
Jownsuwos abieys wnunuyg

0 Jusweoe|dal sjebnsea

Gl

saugepinb
weweleueul uogoeuuas
pue Jewnsuod ssedeld

¥l

4

>

>

x

b3

»

b 4

»

x

saunpedold Buneidl pue Secqou
apezeb 0] peRa. ssulepnB
vopejuawadu aredaid

tt

W sWd | neseyd

[
3
N

PapUALLLUGD3)

JUDWSAIOAU

10u0Q

Aq uann
aq 0] uonay

aAnqapa

nwey |

uobiy

JAUBRPUNAA

npupew
Jouleqey

eduesnpy |

s

yoien

UoRaY

ON

P8 LS :3NaVL AMVANNS

NVYd NOILDY




£93v -8 LS dqr]. Aeurung

; {seqnoe}
.« eyNsSuUG ) | x| x| 2| 2 x| x| x| x| x| 150] UQoWnjOA YA} doysyom | pE
Jajew Jewnsucs dn g
S0QUOD pue WESAS .
| FULITY ) s le) x| x| x| x| xi e| x| x| % % WeuIsBeuew Yool dn 105 £E
{Bunjew
fogod 'Buuuerd Jusunseaw) | |
« weynsues x| xl x| x| x{ x{ x| x}x|x Bugiodes Dt o leounog | O
a0y weysAs Suodes gy ubiseg
‘paInQUIsIp
pue palBRN SIN RO | .
e e dNAN 18m0d 618910 0} POSN 18JBM {0 ‘e
semgssod euyy oju 93efnsanu)
Jgjam jo uononpond ioj pesn |
s ;
X dN3N Huey jamod pasnpai eegobapy 0
{ sjpoweyo
jo esn ajenbape 'siopphe
4NN [ewaxa Juspuedepu 1sAeue )
< pue weynsuag K XPR]p XXX XXX oot} [eAd] woyjo jpuoBes | B%
[eouinoId ey J0) Wielshs jonuod
uebuiys pus Jueoye ubseq
< HNIN 1500 JO joQuUodD | .
i pue Jueynsuos) XP XX XX X)X} x| X pue Buirred asteqUasa(] 8e
dN3W |oAs| uoneys o) sseoud .
< pue yueynsuon X | XX xs X)X x4 XX X4 ey uososp esjequessq | LC
[onal
%40 reuciBial / |erouiannd o)
HN3W o} [oQuao WsBuus pue UL .
« pue juajnsun s Xpxp x| x| xjx) X xgx X 19j5URl) puUe [8AR] WeISAS 8z
0} senpesosd jusiusincold
pue Gupurny Jhy $916QUSLRQ
— dnyorg
: GUAIDS LM JuaLanood
-+— | e Jue W_Mws_ X Rp X, x| 2l 2 x|l 2| x| % 0} siapus) ; Addns eanyng 62
pue Juey 9 uogpUOS pue SileW Jeysew
R Jop Bupwiss asamosing |
I aseyd W aseld TTreseyd | o - Aq uayey R N I U I N U R I ‘t_xérw_ﬂoclunz!ial ON
835 | sqojuopoy | wewsbewey F|Z (6|2 2(E|T|F (5|5
S22 Angn 318|139 |3|Z|E|E8|2]¢g
W s ol Tlelal3|a =
B3 o 2le|ale
23 =
2

P8 LS FdVL AUVYWWNS

NY1d NOILOV



Fa8ed-F'g 1§ flqu], Arewumg

anan b 1oAuoo Ay
- X ue eISon L X| x| x| x| «| x| x| x| x| n PUB SHIOM IND DOJORAUGD | BE
pue ey 9 Lo AUNoas Jeurlal SoNPoOY
ELE :
- e 3 x| x| x| x| x| x| x| x| efx sjesiiem 8c
——t _ PUS uBHNSLOD 1 IBIBM JUSLINOOP puE AR
YEL R Nigweu pauusd |
+——
X pue yuejnsua’) XX xg Xpx) X3 x| xp x| X QY] OJUl SBUY JOWINSLOD SpMaUL (2>
3 ‘Aredes
< | dwind sy uo Suwpusdep .
EnSUa : soueuuewWw dumnd Joj %
: : seusiis Bupinosino ssedoid
) ; nuew ; Sauyepnb .
e weynsuop s A x| x| x| x| e x| x| x|x E_MN vao._ﬁ -Mﬂﬂaﬂm d [+
neseug | eseud T A —— Fquena | ued = uoRdY N
235 | eqojuopoy | uewebeuew | = = | b = 25 5|E|FIE
QL3 8 J oci3ie|3|=B|s|=2]|3
el <] nnn Fl&E|SI= B8 33 =
23 " |® I|F|8|®
23
Q=
[1]
[« R

'8 1S 319VL AMVWKWNS

NV1d NOILLDY




APPENDIX J4
 MUMIAS
- TOWN



A A 7] 259'58 6% Mo

095 0%l 0i9°L ¥LS'E2Z 16E 06E'8 051 9£6'55 ze alrpIw
£0e's 052 rAPA S 5l ubiHE 008'FLL Doz

. vel'g 5L 182'L8 &b MO

089S o' 0i8'L a5t'ze S8E Lo'g 0slt gat'es ZE alppyy
826'2 05z (AWARS 6l ubi4| 006'90% B00Z

298's S S51'8L 4 Loy

08s it L 0.9°L 89412 ¥ie 859’/ 051 oP0°LS ze 3PPy
9/5's 05z goe'oe 6} ubiH| oos'esl 8002

165's Gl 1Z9'vL 6¥ Moy
095 0¥l 049°L $05°0Z £9g oLe’d 05t 9eL'st € a|ppiN :
vEZ L 052 /£6'82 6L ubid| QoE'TSLE 1002

IPE'S 73 6212 6t Mo

095 0it'L 0491 65 6L Zse pRE'o oSt 095'9% FA AP
Li6'9 0sz Spg'LZ 61 ubiH| oos'syl 900z

501's =73 190'e9 6b Mo

095 DipL 0.9'L '8l e i89'9 oSt gt v zg 3PN
BBS'9 0se L6E'9Z 61 yBiH| cos'sst 5002

La'v S/ £20's9 6t Mo

09% 0Lt L 049 88 L)L Zee 0/e'g 05! Poy'ch Ze 3PPy
£CE' ose cIz'se 61 ybiH| ooL'ZelL POCE

959't Sz £80'29 6% Mo

095 0iF'} 0/9'} 820°21 4 Z80'9 ast tS'or ze 34PpIN
210'9 05z £.0'vZ 6l UGiH| ooz'9zt £002

vty S/ 06Z'65 &b Mo

0gs 0Lr'L 0.9'L gie'al €Le R08'S 0st ozL'ee ZE 3poIN
BPL'S 0sz 066'2Z 6l ubiH} 000121 zZooz

BrT't 71 Pr9'os (54 Mo

095 o't 09t Z69°9L $0g BrS'S 0S| Z66'0E ze alppyn
16t's 0se el bl 6! yGiH| o09'stL t00Z

. 250'% 5 960'vS st Mo

0gs oit'L 049°4 S63°¢L S6Z 88Z'S DSl BIE'SE ze alppIN
¥e's 0se 846'0Z &l ybiH| coroLl 000z

9/8'c =7} 8/9'1S 6% M

09% 0iF' L 09t yez'pL el rd T90's oSl BbL'CE kS 3PP
0L0's nsz 6£0°'02 6l ubiH| ggr'sDL 6661

P/ W Ayoeded p/

abelojs TR Anoedeo | Apoeden P/ W p/ W puellap P/ POl 3el % sniElg

Wwaleanbs | uossiusues) | uononpoid | puewsp jejol | [euonnsuy | puewa | puewsg { uonendod [ Si9xoeIq atioou] | uojeindod Jeap

puewaq |-poAgR ) Kddng Jajea umo | sejLungy JoJ uopoalord puewa) JATM (L-t 9IQEL




[ rec'sra's0z | £65°660°p8) | 698 €GE 1OV | ZZ)'BOS'BEL | ¥Eb'ZBL'GLL | OPL'99L°T6 | BSLGYE LL | OLL'VZ5BY | £8L'C0S'9 | 68C999'9 |

MO[4 Ysed aAneinun)|

Lier'spr'zz | Le2'svr’zz | Isd'svl'zz | 86'0Z¥'ZZ | BB6'0ZY'ZZ | 8B6'OLF ZZ | BB6 DZP'ZZ | BBG 0LV ZZ | P6R OLB 61 | 6829999 | MOLd ysesD 1en)
[ 1 | | I | ] [ I 51500 WetJSoAL|]
18T 1822 8Te a2 82 1822 182e Vi-gc4 Ji-yad i (gwysysy) pue sBeiery
LCL'SVLTT  ItL'SYrTT  LEL'9PL'2T  986'0Zy'TZ  B86'0ZY'ZZ  B86'DZY'ZZ  8B6°0Z¢'ZZ  BAG0ZYZZ  v6R9LE'6L 6825999 {aoyeg)snidins]

LPO'LE8'AL 1988841 LPB'l€8'[L  TS0'6reLL  ZS6'sva'lZL  ZSO'SKPS'LL 250°GPSIL 2S0°6YS'IL BPO'IST'SL  188'9ES'E 51500 WRO [RuWIoY)
ore'baZ’L}  (opg'vaz'i)  (ove'¥aZ’t)  (epE'voz'l)  (Gva'Poz’l)  (obe'poZ’L} (ovE'vz'l) (9PE'P9Z’l) (ov@'P9T'l) (9pR'pOZ'H) 51500 WBO Juslng
LIP'6r0'T LIF'Eb0'L (FAN- A 8F'eL0's i8¥'810'T 18P'8L0'7  1BP'BEO'Z  Z8F'QIDT  L¥ELLLL SPE'SES sep 7 13nd
19E'TrF 198 by LOE'ZPP £€L9'50K €49'Cer ££9'SEY €19'sch £29'GEr 65F'28E €EZ'LLL Arauoneys
115'G99 1.5'599 L£5'699 605'559 605'6G9 605659 605'559 605'659 ZFP'SIS 09€'/91 S13)3u jo IseydIng
LLE'89E LIE'69E Lig'eas PN 22L'E9E 1TL'E9E LELEE ITL59E 00E'6LE ¥99'26 suoydajs)
8LT'PSL gLZ'PSL 2LZ'rSE 989" L51 Q88’15 298°1GL 999' 161 988° 15t rEL'EEL 6.L'8¢ sbeysod
FAVAC IR dit'stL'e FAVA- AN 800'F66'L 800'V66'L BOD'PBE'Z  800'WE5'L  200'¥66'.  88G'/10°L  9/6'000'T W3O
Gr0'S0E’ L SPO'S0E'L SH0O'SDE’L 209'F6L°L L09'P6L'L L09'F6L'L  Z09'VEBL'Z  LO9'VEL'.  QER'SLE'D  8/8'0ce’l sasuadx3y
pajejy Jeis ¢ yodsues)
{(Bulys eAuayj) seunypuadxy
PRGERS'Or  VRS'ERS'OF  PRS'ERSOF  OYO'O/E6'SE  OPQ'0LE'SE  OPD'OLE'6E  0rD'0ZS'6E  OPO'0L6'6E k6 JRO'SE  OBB'POZ'CL reog
- N - - - - - . - - sebiey
ebeiamag wWolj onuessy
Lig'eay’'se | Lig'EAr'eT | Lig'cer'e? | Lig'car'er | Lis'Eev'ET Lia'ear’sz | L1'eRr'ez | LIB'Esr'eZ | LLL'OLLFE - Aaueow3
) uooe|jon wey) shujses
v9Z'0Er'0L | POZ'OEF'0L | POZ'OEv'OL | 612'818'6 6LL'0L2'6 612°9L8'6 | 6129196 | 6L2'9i8'6 | FZL'E0Z'6 | PLV'EOZ'E selE|
10§ PRIUNOIIBU WOJ) BnusAey
015'699'1 015699 015'699'} 015'699'L 0iL5'699'L 0L5'699°L | 01G'699'L | 015'699'F | sso'eel’t | 90.'100°L | Plog JeiemA Bipcd woly enusssy
O31VHINIO INNIATY
[ 0l | 8 | [ I L ] 9 | ) | ¥ B z | 3 B3 )
SMOTH HSYD

A1ddNS ¥ILVM NMOL selWniN YO 4 SNV'Id SSANISNG -C-#l SI9EL

uB|d SSeuisng Z-pDe|qeL



000°1 y3y
(0z1'99z'52) AdN
%0 uyid
1822 [[Ewrusy) srey yue} sbeleny]
¥Sr'16 €11'€68°99¢ 61£'208°99¢€ BEY'SY0'00L  088°'€SL 902 E
1ELSVL 2T ¥85 £86 OF I¥BleR 21 L¥8lE8 L - ol
I8P ¥86 €85 0% L¥8IER L1 Ly81E8 L1 - 6
IS1SPL EZ 786 £85 0% LY8'IE8'LL L¥81€8' 11 - 8
B86'0Zv 22 0v0'0/6 6% ZS0B¥S LL ZS0'6¥5 L) . z
B86'02r 2T 0v0'0.6'6€ ZGO'EVPS LI 250'6¥S L1 - 9
886'02¥ 22 0V0'0/6'6€ ZG0'6YS LI 250675 L1 5
(Z68'Sve) 0¥0'046 6% ZE6'SLE OF 250675 L1 082'99. 22 ¥
(88L°L5¥'61) 0V0'0/6'6€ 828 L2 65 ZS0'6¥5 L1 9IL8I8 \¥ g
(9¥0'080°c9) 26 180°GE 88679186 8¥0'LGZ G| 0¥6'91628 Z
(80'566'725°2S) | 088 ¥0Z OL 51862129 16G'9ES € v8Z 161 66 b
ANU3IADY anNUuaAIY }S0D 150D 150D
pE:T | FEL-/ T [ejo L WRO juaLIsaAly Jeap

Alddng JajepA UMO | SelWIn 10§ MO|4 YSeD [BIJUEUIY g-pf 9|08

Mmoyysed eiduetly -y BIGEL



165°0 u80

S9Z 1LZ8'SLE AdN

%08E PINE]

11822 [ (ewyysy) ered yuey juauny|

892'905'952 2180°650°/Z9 6LE'255°0.LE 8LY'910°091 088'€05'042 jelo}

9¢/'618'09 €8S LGP ¥Y 1¥e'2E8°LL Ly8'ieg'iL oL
POPZGL' 1O zZ52'066'8L iv8'le8'LL Ly2LE8 LL 6
006'196'65 LP2'B6L'EL LpgiE8 Ly LPBIE8'LL 8
g8L0'2€C'1S 6450'098'80 Z50'6V5°LL ZG0'sbS LI Vi
¥51'195'9r G08'0L1'¥9 Z50'6¥S'LL ZG0'6Y6 4L 9
ale'ean'ey 89€°Z19'65 ZS06¥5'LL Zso'sks L) g
619'500'st 165°1Z£'66 ZEB'SLE OF Z50'6PS 2L 088'99.°22 q
(089'85Z'9) LPL'69L°LS 828 L2V 65 ZS0'BYS L1 9L.'8I8'LY g
(¥Z9'E¥6'05) i T AN 886°/91°'86 80'L5Z°G1 0¥6'916°C8 Zz
(¥2£9'266°Z2) LoZ'L8v'er G28'6/¥'09 16G'8E5'E +82' 1¥6'29 l

anuaAay Jjauag 1800 1509 ISODUIWISIAUY
19N Wouodzy lejo}, RO SHUOUO0D3 Jeaj

Aiddng Jajepy Umo) SEILUNPY 10} MO|4 YseD J1ouod] -yl 3|gel

MOJIYSED DILIOUCIT $-#0) Blgel




uonendod uy asessoUl YIM 2SEDIDU] STPaUBG Y L

BJON
118722 | [18722 T "SUSy | @yed JHE] Juaning]
LB0'650'229 | £28°L18'L1 glg'ice Bl | sro‘sis'cey 00L'cEd'L rejoL
£8545¢'v8 [ BLO'6BE'T S¥0'zo6've | 616960 /5 BCEE L9V 6EPL Z8L'LE 008’7/ 0L0Z
25e'066'8. | 6L2EPET oclL'ope'ez | 96€'00F €S ELLE Z55Y 6EkL SFE'0E 006°991 6002
Iv1'662'el | £82'960'2 Sr0'zi8'Lz | 611’168 6F B06Z LYEY 6EPL 786'82 00v 651 8002
§90'988'89 | 01/'956'L £/1'66€'02 | /86’605 9p G122 vGLP 6EPL 169'2Z 00E'TS1 2002
S08'0LL'Y9 [ 890°LZ8'L 60r'av6'8lL | 92t LFE'ED 925¢ SOBE 6EPL 9EYr'9e Q0¥ S¥ 1 9002
89€'219'65 | 062'¢69'L £98'9L9 /L | ¥LZ'O0E0P 6¥EC 8g/¢ GEPL §5e'se 006'8EL $00Z
LSS EZE'SS [ OLP LIS Z29'0SE'9L | 09F'6BE LE 08Le 610¢ GEVL AN 4 00L°ZEL 002
lbL'6oL'LS | o9k'Esk'L 60F'€2L'SL | BLT TBHS PE 310z SSYE 6EPL 9E0'EE 002921 £00Z
YOE'PZZ Ly | 6OV LPEL 00G'/6B'EL | SSP'STHLE 1981 00EE GEPL 000'Z% 000’ Lgt Zo0zZ
Loz ier'er | G52'GEZ L GS6'ZS8'CL | LE6B'86E 62 vl ESLE 6EPL 8L0'L2 009'GLL L00Z
s}ijouag paneg jauayg jjauag paAlog paAla% pantag _u_o_.—wo_._OI paAlas
spjoyasnoy |spjoyssnoy |spjoyasnoH
|eyo | 81500 Yljeay yyeay abBeluen sa1epy | jpuocppy pajoafoid uaung jo sequinp | uone|ndod Il 7 §

‘Buifiien 1e1em UBnosyy paaes awg jo jijouag pajewisy (G-pr 3qel
A1ddNS ¥ILVM NMOJ seiwnpy|

syjauRg oILUOUCOT G-pD B(ge )



YB9'88S'0F | ¥BS'TBI 0y | PBO'ERSO¥ | OYD' L6 BE | OPO'CIE'GE | OPD 0/6'BE | OP0'0L6 6E | OP0'0/6 6E | Zv6 Z80'SE | 088 POZ OF sysy S|ijauag [B19ueLI [BI0)L
- N N z T " - . N z Sysy sabiieyn abeiomag woly enusrd)
Li'est'sZ | big'esr'8Z | Lig'eev'ez | 119'car'8z | L18'eev'9T | LIG'ERF'ST | LIFERP'BZ | LiBcereZ | LILoLivE | - SysH Aoueioyg uondeoD weJ sbuines
vOZOEr'0L | POE'0EF0) | YSZ0Er0L | 61.913'6 | 612918'6 | 6179186 | 61,9186 | 61L0196 | PILE0ZB | FLLEDZS sysy 191/, 10} PRIUNDOOBLI DY) BnuBARY
015699°F | 015'699'1  [0i5699°) | 0IG699L | 0166991 | 0IG699L |016690L ] 0ig6a8’L | /66'86L°L | 9041001 sgsy PIOG J8JEAA BT UID) enusAey
18T 1877 L1822 18722 I8'TE INTE 1872 IB7ZZ 18TZ IBEZ sysy yise) aBeiany
rig'ez BsYze g1z 505'0¢ PG 61 [AVA-1} zegLL BLD'2L SiE'aL Z65'S1 c62'PL ez vl {Aepj.w) puewsp Ayep pojosfoig
09'vLL 006'991 ootssL D0E'ZS1 COb'SirL 008'8EL 002£ZEt 00£'921 000 1ZL 009'SLL oop'allL  |99r'S0L uopendod pajoofaid
904 904 904 904 902 902 90, 90, 90 80, 90L uotonpesd Allep juenng
3ip'L 'L oiv'L 0ir'L 0r'L oir'L oip's 0LF'L 0lv'L 0iF'L 0L 0LF'L (Repygw } uononpoid Ayep patoedx3
0L90 0l90 0L§°0 0190 aL9'0 oL90 0L9°0 0190 0190 0190 oLo0 0190 (reaky_us uolL} WP
0L9'L 0L9°) 0L9'L 091 09'L 0.9 0L9°L 0L9°L 0.9't 0.9t 0/9'L 0:9'L (Repyw) Ayoedes wananposd ubiseq
L [«]] -] 8 L 9 9 |4 E Z 3 1] |~.l_m__m_>

sejuwngy - ANNIAIY Y31YM QILYNILST ‘941 8i1qe L

anuensY JBIEAA 15T B-FD BqRL



Table J4-7: Mean Household Size and income by Region and Poverty

Mean Household Size

Total Household

District Town Non-Poor|Poor Mean Income (Kshs)

Narok Narok 53 6.6 586 9.263.74
Mery Meru 56 7.1 6 4,753.56
Murang'a Murang'a 53 7.2 5.9 5,871.58
Baringo Kabarnet 4.5 8.5 51 4 .861.78
Makueni Makindu 4.7 7 6.2 2,815.25
Taita-Taveta|Wundanyi 3.5 5.3 42 1,798.31
Migori Migori 4.9 6.4 53 3,387.01
Lamu Lamu 43 6.3 47 5,263.86
Bungoma |Webuye 6.2 71 6.6 4,070.67
Butere-Mumi{Mumias 4.8 6.3 55 3,707.80

Source: Welfare Monitoring Survey Hl, 1994




Table J4-8; Mumias institutional Development Costs

No. - |Activity . =~ - . |Bases.of cost estimate . - Estimated
T T e DA cost (Ksh.). -
1 Hold consensus building workshop (a) Travel refreshments and 250,000
honorarium for 50 participants at
SH. 5,000 /= per participant
{b) Consultants facilitation 700,000
costs and travel
{c) Transport and related 200,000
expenses for ministry staff
2 Develop and register the trust Legal and follow up effort 50,000
instrument
3 Management Contract Appoint local expert to support the 52,800,000
institutional rehabilitation process for the
3 year period
4 (a) Identify water supply  {Standard infrastructural valuation 3,000,000
and sewerage infrastructure  |procedures '
and estimate cost
{b) ldentify and value
other assets. '
5 Develop staffing and financial 25 working days at Sh. 40,000 per 1,000,000
lans for the new organisation w/day - :
6 Develop operations manual 20 working days at Sh, 30,000 per 600,000
day
7 Operational Support Vehicles, motor cycles, computers and
: software, office equipment -
3 Provide initial working capital to  [Average annual billings for the last 3{ 3,000,000
the new organisation years
Sub -total 63,600,000
Contingency {10%} 6,360,000

Total

69,960,000
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Table J4-11; Financial Sensitivity Analysis - Increase Project Life to 15 years

Financial Cash Flow for Mumias Town Water Supply

Year Investment O&M Total Water Net
Cost Cost Cost Revenue Revenue
1 59,191,284 3,538,591 62,729,875 10,204,880 (52,524 995)
2 82,916,940 15,251,048 98,167,988 35,087,942 {63,080,046)
3 41,878,776 17,549,052 59,427,828 39,970,040 {19,457 788
4 22,766,880 17,549,052 40,315,932 39,970,040 (345,892)
5 17,549,052 17,549,052 39,970,040 22,420,988
6 - 17,549,052 17,549,052 39,970,040 22,420,988
7 - 17,549,052 17,549,052 38,970,040 22,420,988
3 - 17,837,847 17,837,847 40,583,584 22745737
g - 17,837,847 17,837,847 40,583,584 22,745,737
10 - 17,837,847 17,837,847 40,583,584 22,745 737
11 - 17,837,847 17,837,847 40,583,584 22,745 737
12 - 17,837,847 17,837,847 40,583,584 22745737
13 - 17,837 847 17 837 847 43,583 584 22,745,737
14 - 17,837,847 17,837,847 40,583,584 22,745,737
15 - 17,837,847 17,837,847 40,583,584 22,745,737
] Total 206,753,880 249,237,675 455 991,555 589,811,695 113,820,140
|Average Tariff Rate (Ksh/m3)| 22.87]

FIRR 8%

NPV 43,141,495

RER 1.250




Table J4-12: Financial Sensitivity Analysis - Increase Project Life to 15 years + Investment Cost &

Q&M by 15%

Financial Cash Flow for Mumias Town Water Supply

Year Investment 0O&M Total Water Net
Cost Cost Cost Revenue Revenue
1 68,069,977 4,069,380 72,138,356 10,204,880 (61,934,476)
2 95,354,481 17,538,705 112,893,186 35,087 942 {77,805,245)
3 48,160,592 20,181,409 68,342,002 39,970,040 (28,371,962)
4 26,181,912 20,181,409 46,363,321 39,970,040 {6,393,282)
5 20,181,409 20,181,409 39,5’?0,040 19,788,630
6 - 20,181,409 20,181,409 39,970,040 19,788,630
7 - 20,181,409 20,181,409 36,970,040 19,788,630
8 - 20,513,524 20,513,524 40,583,584 20,070,080
9 - 20,513,524 20,513,624 40,583,584 20,070,060
10 - 20,513,524 20,513,524 40,583,584 20,070,080
11 - 20,513,524 20,513,524 40,583,584 20,070,060
12 - 20,513 524 20,513,524 40,583,584 20,070,060
13 - 20,513,524 20,513,524 40,583,584 20,070,060
14 - 20,513 524 20,513,524 40,583,584 20,070,060
15 - 20,513,524 20,513,524 40,583,584 20,070,060
| Tota| 237,766,962 286,623,326 524,390,288 569,811,695 45,421,407
|Average Tariff Rate (Ksh/m3)] 22.87|
FiRR 3%
NPV

{12,548,386)

RER

1.087




Table J4-13: Financial Sensitivity Analysis - Finance by Grant

Financial Cash Flow for Mumias Town Water Supply

Year Investment Oo&M Total Water Net
Cost Cost Cost Revenue Revenue
1 59,191,284 3,538,591 62,729,875 10,204,880 (52,524,995)
2 82,916,940 15,251,048 98,167,988 35,087,942 (63,080,046)
3 41,878,776 17,549,052 58,427,828 39,870,040 (19,457,788)
4 22,766,880 17,549,052 40,315,932 39,970,040 (345,892)
5 17,549,052 17,549,052 39,970,040 22,420,988
6 - 17,549,052 17,549,052 39,970,040 22,420,088
7 - 17,549,052 17,549,052 39,970,040 22,420,988
8 - 17,837,847 17,837,847 40,583,584 22,745,737
9 - 17,837,847 17,837,847 40,583,584 22,745,737
10 - 17,837,847 17,837,847 40,583,584 22,745,737
11 - 17,837,847 17,837,847 40,583,584 22.745737
12 - 17,837,847 17,837,847 40,583,584 22745737
13 - 17,837,847 17,837,847 4(),583,6584 22 745,737
14 - 17,837,847 17,837,847 40,583,584 22,745,737
15 - 17,837,847 17,837,847 40,583,584 22745737
| Total 208 753,880 249 237 675 455,991 555 569,811,695 113,820,140
|{Average Tariff Rate (Ksh/m3)] 22.87

FIRR 8%

NPV 113,820,140

RER 1.250
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Table J4.18 ; Cost estimates of rehabilitation works for Mumias Sewage System

item No. [Item description Unit Quantity [Rate Cost of item
KShs KShs

1 225 mm gravity sewer 1 kmlong  m 1,000 8,000 8,000,000

2 Screen chamber with one screen  |nr 1 150,000 158,000

3 Anaerobic pond ttem 1,000,000

4 Facultative and maturation ponds |ltem 10,000,000

5 Interpond connection conduits nr 3} 150,000 450,000

6 Iniet/outlet structures for ponds n 2| 150,000 300,000

7 Sludge drying beds to serve the m?2 400 5,000 2,000,000
whole town

8 Access road to site m 1,000 3,000 3,000,000
Subtotal 24,900,000
Add 20% P&G 4,980,000
Subtotal 29,880,000
Add 15% contingencies 4,482,000
Total 34,362,000
Add 20% consultancy 6,872,400
Grand total 41,234,400
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