qualitatively based on the data and information made available so far. The environmental
impact assessient was performed in compliance to EIA form, which was formulated
through a number of discussions among the MOLG, NES and Study Team.

There are two areas to be objective of the environmental impact assessment. One is
the sites of both Njoro and Town STWs, where the actual construction works take place for
installation of sewage treatment facilities, and the other is Lake Nakuru, being beneficiary of
the Progect. The env_lronmental inmipact assessment was conducted for two conditions: one is
the construction period and the other is the operation period.

82  Environmental 'Impact Assessment

The summary of environmental impact assessment are shown in Table 8-1. The
cdntémplated Project greatly contributes not only to alleviate pollution loz{ds into Lake
Nakuru but also make it pjossible'to commence the additional water supply of 13,300 m3/day
to the Nakuru Municipaiit_y. It is foreseeable that adverse environmental impacts resulting
from the installation of a waste stabilization pond system will be kept minimum, and the
positive impacts, alleviation of water p_dll_utidn in particular, will greatly outweigh any
potential negative impacts such as odout nuisance or sludge generation. Some aspects are
forecast to be subjelcted to minor impact. The mitigation measures are studied and proposed
for the respective item a s also shown in Table 8-1.

9 F!NANCIAL AND ECONOMIC EVALUATION
9.1  Financial Evaluation

The investment capital of the project construction costs (KShs. 1,427 million) was
assumed to be procured as follows:

" Case 1: A loan under the interest rate of 7% per annum and a repayment period of
30 years without a grace period; and
Cas'e_z':' A grant,

The G&M costs was estlmated at KShs 6. 4 mdhon per annum after the completion of
the construcuon ‘works. These costs were assumed to escalate annually at 4.2% for local |
cuucncy pomon and 23% for fmengn currency pOUOﬂ Incxdenially the physucal life of the
facility is assumed at 30 years.
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The revenue through scwage treatment services is estlmatcd at KShs. 12.9 million by

NMC in the fiscal year 1992/93. ‘The revenue increases to KShis. 25.4 million at 1993
constant prices after the compleuon of the construction works. The total annual income is
calculated as a product of the annual sewage volume and the upit price which is auanged

with price escalation.

Financial internal rate of return (FIRR) for gross capihl was 1.8%. This rate is far
smqller than the interest rates of 7% to 13%, which Local Government Loans Authmlty
(LGLA) dpp]ies to local authontles From the financial point of view, this PlO_}ECt mlght be
not viable as far as the NMC p100me the investment capital through LGLA. In order to make
the project feasible, it would be necessary to intr oduce spec1a1 funds and/or grants for relieve

the burden of repayment and interest of loan.

Table 9-1 shows a financial stream of Case 1 and Table 9-2 of Case 2. The negative
cash balance will continue to. 23rd year. By the end of the physical fac111ty hfe thc
accumulated deficit will become KShs. 1,006.2 mlHlOH Accordmgly, to manage the sewage
service soundly, the NMC must employ the followmg fwo countermeasures: (1) to receive
subsuhes from the mumcnpal fmance and/or the central government finance; and (2) fo
increase sewage unit prlce to aiound 40% more than the present level. In Case 2, the cash
balances can keep sound ﬁnanclal condition until the end of the famhty hfe

92 Economic Evaluation

In economic evaluation, the costs and benefits must be estimated in economic terms.
The economic values are converted from financial values through conversion procedure. The
economic costs were estimated at KShs. I 257 million f01 construction works and KShs. 5.9
miltion for O&M after the completion of the Project.

ThiS sewage works aim not only to conserve samtzu y condition of the municipal arca
but also to maintain very delicate ecology of Lake Nakuru. Because, Nakuru Municipality is
deemed as the major source of pollutlon load for Lake Nakuru. At the same time, Lake
Nakiru is one of the most important tourist spots in Kenya. Accordingly, from the point of
view of the national cconomy, it is important to keep the natural environment of Lake
Nakuru. Takmg this background of the Project into consideration, the two benefits could be
selected as tanglble beneflts 1) benefit on dn'ect beneflcial 1es ie., le31dents and
establishments such as factories, stores and other fdcxhtzes covered by sewage treatment
services and 2) benef:t on conservanon of tourism resources, i. e nature of Lake Nakuru
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(D Benefit of residents and establishments

The benefit of residents is based on willingness-to-pay of the beneficiaries in the
target areas. According to the questionnaire survey, the average willingness-to-pay
was estimated at KShs. 36.42 per houschold in financial terms in 1993. The benefit
of urban establishments was estimated a product of sewage volume from thent and
anit value of sewage which was calculated din the resident's benefit. The total benefit
of both residents and establishments was KShs. 21.7 million in economic terms in 4th

year.
(2)  Conservation benefit of tourism resources

This benefit is estimated as a national revenue through tourism, i.e., the expenditure
of tourists. Applying the results of the questionnaire survey, the total amount of
tourists' expenditure in Lake Nakuru National Park was estimated at KShs. 434.6
million in 4th year in economic terms. Of course, this benefit does not always accrue
from the effect of sewage system. However, if the sewage system does not exist and
does not function to keep better environment for tourism resources in Lake Nakuru,
this national revenue would decrease in the future because of water pollution of the
lake. In this study, thus, the tourism benefit for the project is assumed to be a half of
the total revenue.
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Table 9-3 Economic Cost and Benefit Stream of Proposed Project

{Unit: KShs. million)

Cost Benefit

Year Tnitial O&M Total Residents Tourism Total Balance
~_Construction Works & Fistab-
Works : lishments
1 255.7 255.7- 0.0 -255.7
2 7437 _ 743.7 0.0 743.7
3 116.7 1167 0.0 -116.7
4 - 5.9 5.9 217 217.3 239.0 233.1
5 5.9 59 22.4 221.6 244.1 238.2
6 59 5.9 232 2261 2493 243.4
7 5.9 59 24.1 2306 2547 248.8
8 _ 59 5.9 247 2338 258.4 252.6
90 5.9 59 25.3 237.0 262.3 256.4
10 5.9 5.9 25.9 240.2 266.2 260.3
11 ' 59 - 59 266 243.5 270.1 264.2
12 5.9 59 27.3 246.9 274.1 268.3
13 o 59 50 28.0 250.4 2784 272.6
14 5.9 5.9 © 288 254.0 282.8 276.9
15 _ 5.9 5.9 206 2577 287.2 2814
16 ' 5.9 5.9 30.4 261.4 291.8 - 285.9
17 59 59 31.2 265.1 1296.4 290.5
18 5.9 5.9 S 312 2651 296.4 290.5
19 59 5.9 31.2 265.1 296.4 290.5
20 5.9 59 312 2651 296 4 290.5
21 5.9 5.9 31.2 265.1 296.4 1290.5
22 59 5.9 31.2 265.1 296.4 290.5
23 59 5.9 31.2 265.1 296.4 290.5
24 5.9 59 312 265.1 2064 290.5
25 59 5.9 31.2 265.1 2064 290.5
26 5.9 59 312 265.1 296.4 290.5
27 5.9 5.9 312 265.1 296.4 290.5
28 5.9 59 312 . 2651 2964 290.5
29 59 5.9 31.2 265.1 206.4 290.5
30 5.9 59 31.2 265.1 296.4 290.5
31 _ 5.9 5.9 312 2651 296.4 290.5
32 5.9 59 31.2 265.1 296.4 1200.5
33 5.9 59 . 31.2 265.1 2964 290.5
EIRR 18.6%
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The'proposed project was examined in economic cfficiency through Economic
internal rate of ret'urn {EIRR). Table 9-3 shows the stream of economic costs and benefits
and the results of the examination. The project resulted in 18.6%, exceeding the opportunity
cost of capital of 10%. Therefore, the proposed project is viable from economic point of

View,

Yet, the quantification of the tourism benefit scems to be controversial. Then, the
sensitivity of this benefit was tested in the case that the benefit for the project was reduced (o
a quartér.of the national revenue. In this case, EIRR was 10.8%, which is still higher than the
opportunity cost of capital of 10%. Then, the project is concluded as feasible even under this

condition. -
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