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EXECUTIVE SUMMARY

The proposed waste water treatment system projédisvimplemented by Embu Water and Sanitation Gany Ltd
(EWASCO) as the proponent and an Agent of Tana MB&aevices Board (TWSB) which manages the water and
sewerage system for Embu town and its environs pfbposed site of sewage treatment plant to suppiethe
existing facility is to be built at the confluensERupingazi River and Kamiugu Stream as recommainténe report
by consultants for the design. Inflow to the treattrworks is estimated at 2,008day. The relatively short distance
from the sewered areas to the treatment plantddiv most of the funds to be used for constructibthe sewer
reticulation system. The sewer lines will be camstied to improve the sanitary conditions in thetiadusiness
district, some parts of residential and commer@iahs under phase 1 i.e. Blue Valley, part of Magirdillage and its
immediate neighbourhood, Dallas, Stadium Estatejuta and Muruatetu Estate, part Spring Valley testaKangaru
Schools and Kenya School of Government, Embu anslitroundings. The proposed project will be lotate 32
unconsolidated plots of land (see copies of tided$ in the annexes) measuring a total of 1.87itheadysolute form of
land ownership owned by Tana Water Services BO&Wd3B) on behalf of EWASCO.

The sewage disposal problem still persists in Etolaun and is becoming more and more pronouncedea®ttn
continues to expand and grow. A viable solutiothewaste water disposal problem is still beinggbbin order to
specifically address the most critical areas irdnefesewage services in Embu town apart from te@gsed project.
The existing sewerage system and treatment pldmiou town was constructed in 1972 All the sewezdasigned
for ultimate flow based on population projectiofe.avoid duplication of sewer lines in the futsewers in areas
traversed by flow from the areas not in phase \e¢ leeen designed to also cater for ultimate flawnfthese areas.

The project will consist of the following:

i.  Construction of waste stabilization ponds composédwo anaerobic ponds, two facultative pond anad tw
maturation ponds
i.  Awetland
iii. Two drying beds
iv.  Laying of sewer line network to the proposed site
v. Lockable gate
vi.  Fencing the site
vii.  Staff houses
The sewage flow into the proposed treatment plamkiwg in tandem with the existing treatment waikestimated at
3,000ni/day. The Treatment Plant in the design Reportdesigned for 5,000ffday, though the flow was estimated at
5,151ni/day. However, the proposed treatment plant isghesi for a flow of 2,000fper day so as to fit in the five
acre piece of land owned by EWASCO.

The Environmental Impact Assessment (EIA) expeatgelprepared this Project Report to fulfil the lagguirements
outlined in Section 58 to 69 of the Environmentardgement and Coordination Act (EMCA) 1999 ameradetiPart
I and Il of the Environmental Impact Assessment Andit Regulations. This Project Report is baseg@mponent
documents review, field data gathered, and disonssaith the Proponent, contractor and neighbosirsedl as other
relevant stakeholders.

From the Environmental Assessment carried outfath@ving mitigation measures are recommended t&enthe
project environmentally sustainable and reduce tivegampacts:

Table 1: Potential adverse environmental impacts ahrecommended mitigation measures

Potential adverse Mitigation measure
impact
Excavation and » Excavation should be carried out such that draimagentrolled and water
earthworks resulting is not allowed to accumulate at the project sitey Avater that collects has
into stock piles, soll to be drained and disposed of sensibly, so ar@ause erosion
erosion: » Establish controls for surface runoff during exderae.g. digging

trenches around excavated areas and earthworksitimkerosive
potential of surface runoff

» Control excavation activities to limit excavatianland which is required
for construction

» Securing of the site using iron sheets or other@pjate materials to
protect passersby and control noise.

* Use the excavated soil as back fill

» Excavated and piled soils should be covered whemtis rainfall to




Potential adverse Mitigation measure
impact

prevent it causing sedimentation in R. Rupingazi

Noise and dust duringe  Construction work shall be done during day timerkanly i.e. from 8:00

construction AM to 5:00 PM

» Control working hours to limit noise, dust and fi@huisance. Noisy
construction activities should be scheduled to sieith minimal
interruption for residents.

» Sprinkle water on areas where dust is likely tgeeerated

* When excessive noise is anticipated, acquire adeéom the County
Government and follow NEMA regulations and orders.

Wastewater discharges  The contractor shall erect a functioning sewer dgposal system to

to sewers cater for anticipated increase in waste generation
» Portable toilet facilities should be provided foonkers and visitors to the
site
Occupational health | «  Develop a site safety action plan detailing saéetyipment, emergency
and safety procedures, restrictions on site, safety inspestand controls;

* Reporting and recording of health, safety and emvirental incidences as
per Legal Notice No 40, The Factories (Building €pens and Works of
Engineering Construction) Rules 1984.

» Erect warning signs on site warning residents asitbvs of inherent
danger posed in the construction site and restga@tccess at all times

Project maintenance|/ « Timely maintenance of sewer conveyance, distriloutystem;

impacts on the local | « Maintenance of access routes and the drainagensyste

river and the « Manage solid wastes and dispose it appropriately;

neighbourhood + Monitor water quality, upstream and downstreamairttie point of
discharge

Drainage * Proper project site drainage management to Coatoslion

management « Avoid ponding water;

* Proper waste and material handling, and storagedul flushing of
wastes in to the neighbouring river
« Follow designs made for the system

Loss of Water * Runoff channels to be constructed to drain storitersa
Quality and « Water quality tests at the river to be conductearguly
interference with * Maintain the riparian reserve as per WRMA requiretse
riparian reserve * Replant the riparian zone with suitable trees

« Leave the riparian area without any development

« Maintain the required buffer zone to the Rupingazr

Waste handling and | « Develop a solid waste management plan prior toegt@ommencing,

disposal identifying optimal waste re-use options and digposlicensed sites

e Comply with NEMA guidelines on solid and liquid weaslisposal.

« Acquire requisite licenses from NEMA offices

Foul Odours « Monitor and ensure that influent sulphate levetstalow 240 mg/l.

e Ensure that the pond series have adequate watetdlceduce the
potential of odour formation.

Decommissioning ¢ Inform NEMA of intentions

phase » Perform a close down Environmental Audit

* Restore the area as per NEMA recommendations

Construction at the site will be immediate aftgoaahead is issued and the estimated cost of tecpis Ksh.
400,000,000. Through a careful assessment, it&as hoted that there are no adverse environmempaldts likely to
arise that cannot be mitigated as per availabteimftion. An annual Environmental Audit should Inelertaken upon
completion of the Project to gauge the level oflengentation of Environmental Management Plan (ENtB)therefore
recommended that NEMA approval can be issued obdbkgs of this report.
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1.0 INTRODUCTION

1.1 Background information

The sewage disposal problem still persists in Etoln and the problem is becoming more and moregbeav as the
town continues to expand and grow. A viable sotutmthe waste water disposal problem is still gesiaught in order
to specifically address the most critical areaseéad of sewage services in Embu town.

The existing sewerage system and treatment plalBimbu town was constructed in 1972 following a tBtwaster-
plan” by Desmond Fitzgerald and Associates in 197@vas augmented by Embu Water and Sanitation @Gomp
(EWASCO) in 2009 to improve the deteriorating satidin condition in town as no funds were availablbuild a new
one as recommended in Master Plan by consultah&seXisting sewer system serves a small porticghepopulation
of Embu town’s western part of the town, mainly daehe limitations of location and the capacitytioé treatment
plant. The existing treatment plant was designedifoultimate capacity of 800°mf waste water per day. The waste
water treatment plant has already exceeded theaikidesign capacity.

EWASCO, an Agent of Tana Water Services Board (TY\MBBEich manages the water and sewerage systenmibuE
town and its environs, carried out a design reviased on the above reports and updated the desigvér the period
2015 and selected a portion of the town that wast meedy so as to comply with the Kenyan Laws aeguRitions,
Millennium Development Goals and also with Kenydision 2030 and came up with engineering cost edggmwith a
view of getting financing from the World Bank.

The areas that are to be sewered have been iddndi§i high priority as per the EWASCO assessmeahspecifically
are Dallas, Stadium, Blue Valley, Parts of Majimis@njuru, Muruatetu and parts of Central Businessiriot all
within Embu Town. Not only are these areas builtbupy some of them have a large and growing pomuiatthose
earnings are in the low income bracket and theyl tiee sewerage services immediately since mostia@wents are
coming up there and are not sewered. These areawitiin areas bounded by Kapingazi River to thet eand
Rupingazi River to the south and west of Embu town.

The present population for both the selected needss and in the whole of Embu town study area@eqted from
the growth rate of Embu town as derived from th@918nd the 2009 census. The projected populatidmifu town
and the selected needy areas for the ultimate g®god is estimated at 95,509 and 52,783 persesymctively.
However the critically affected areas have an esth population of about 12,500 persons.

The proposed sewerage system consists of 32 knitygsewers and waste stabilization ponds treatmenrks of
capacity 2,000mper day that is based on the size of the landlablai It has been found necessary to retain the
existing treatment plant that can effectively tre&00ni sewage per day as part of the future seweragersyattil the
time when the proposed phase 2 of the works recometkin Master Plan that can treat 15,000Mmsewage per day
are put in place as abandoning them now would eradtigger problem in waste disposal managemert.avhilable
area for proposed sewage treatment works of abauatres can only accommodate a flow of 2,000ay which is far
much less than the sewage generated in the alseadgred area of Embu and the area being consitteredwering.

The selected area covers the substantially devetlapgas of the Embu town that are generating ninzne 5,000m of
waste water. The other areas of the town and tlbosgide the existing town boundaries shall be amsd for
sewering as per the future EWASCO strategic pladstiae availability of funds.

The proposed site of sewage treatment plant tolememt the existing facility is to be built at tkenfluence of
Rupingazi River and Kamiugu Stream as recommendetthe design report by Runji and partners. Inflavthe
treatment works is estimated at 2,08@tay. The relatively short distance from the sedeneas to the treatment plant
will allow most of the pledged funds to be useddonstruction of the sewer reticulation system. Saeer lines will
be constructed to improve the sanitary conditiomsthie central business district, some parts ofdeggial and
commercial areas. In the area proposed for sewetlgge areB,068 potential connections out of whi@500 are
connectable after the completion of the constractibthe proposed trunk and lateral sewers.

Towards fulfilling the requirements of this projettie proponent seeks to fulfil the requirement&mfironmental
Management and Coordination Act (1999) as wellmgrBnmental Impact Assessment and Audit (2003} ejines.
This Project Report has been prepared to provitficigmt and relevant information on the proposedj¢ct to enable
the National Environment Management Authority (NEM&Stablish whether the activities of the projeetléely to
have significant adverse environmental impactthdfnegative impacts are adequately addresseapssad in the
Environmental Management Plan (EMP), then, thisdRegan form a basis for the issuance of an Enwiremtal
Impact Assessment (EIA) Licence.

This Report documents the findings of an assessamehstudy of the proposed project site, projesigiheand
neighbour’s concerns. Mitigation measures have pegposed for identified impacts and an Environrakent
Management Plafor the implementation of the proposed measuredees presented.

1.2 Objectives
The objectives of the Environmental Impact Assesdr(telA) are:
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To fulfil the legal requirements as outlined in Sa&t 58 to 69 of the Environmental Management and
Coordination Act (EMCA) amended and Part | andf ihe EIA/Audit Regulations

To obtain background biophysical information of #ige and legal and regulatory issues associatéxtiae project
To assess and predict the potential impacts dsitegoreparation, construction and operational @has the
project

To make suggestions of possible alterations tptbposed design, based on the assessment findings

To propose mitigation measures for the potentgrificant adverse environmental impacts and safekg

To allow for public participation

To lower project cost in the long term

To prepare an Environmental Management and Mitgaflan (EMMP).

1.3 Terms of reference

The Terms of Reference for this assessment arel lomstine NEMAENvironmental I|mpact Assessment and Audit
Regulations, 2003. According to the Regulations, the ProjectdReghould, where possible, contain descriptionthef
following:

The location of the project including the physiaeta that may be affected by the project’s actisiti

A summary description of the project

A concise description of the national environmeldgislative and regulatory framework, baselin®infation and
any other relevant information related to the prbje

Objectives of the project

The technology, procedures and processes to barutselimplementation of the project

Materials to be used in the construction and impelatattion of the project

The activities that shall be undertaken duringpiggect construction, operation and de-commissippimases
Products, by-products and waste generated by tieqgpr

Description of the potentially affected environment

The environmental effect of the project, includthg social and cultural effects and the directired, cumulative,
irreversible, short-term and long-term effects eiptted

Alternative technologies and process availablerandons for preferring the chosen technology aodgsses
Analysis of alternatives including project sitesidgm and technologies and reasons for preferriagptbposed site,
design and technologies

An environmental management plan proposing the aneador eliminating, minimising or mitigating aase
impacts on the environment, including cost, tinarfe and responsibility to implement the measures
Provision of an Action Plan for the prevention ananagement of foreseeable accidents and hazardiviges in
the cause of carrying out activities or major irtdasand other development projects

Measures to prevent health hazards and to enstudatgan the working environment for the employeesl for the
management of emergencies

The project budget

The design of the project

Any other information that NEMA may require.

1.4 Methodology
The procedure used in undertaking the environmeastsgssment included the following:

A desk-study to obtain background biophysical infation of the site and legal and associated regylasues
Literature review

Interviews with the proponent and relevant stakeéis

Site visits assessment for collecting the baseoralitions and public consultation by taking phoéguins
Assessment and prediction of potential impactsndutfie site preparation, construction and operatiphases of
the project

Preparation of a Project Report, including the Emvinental Management Plan and mitigation measures.

1.5 Registration

As required by NEMA, the Lead Expert is currentigistered by NEMA as an Expert for “Environmentaphct
Assessment and Audit” and also with EIK and iséfme authorised to undertake the EIA project staraly submit a
report.



2 PROJECT DESCRIPTION AND DESIGN

2.1 Introduction

Sewage may comprise both domestic and industtigleet and may be diluted by ground water and staater. The
connection of storm water drains to the sewers Ishgenerally be prohibited. In order to estimate tuantities of
sewage, water consumption has to be multiplied bgdaiction factor; some of the water is either losteaks in the
distribution system or is not, after use, convelgethe sewerage system. The table below shows seguentities from

Households, Institutions and Commercial Areastiergroject

Table2.1: Sewage Quantities from Households

h

Types off Water consumption | Factor approx. | Anticipated quantty

establish

ment of sewerage
produced

High class

housing 300 1/p/d 75% 225 1/p/d

Average class| 150 1/p/d 80% 120 1/p/d

housing

Average

low cost 120 I/p/d 85% 100 1/p/d

housing

Low cost

housing 75 1/p/d 85% 65 1/p/d

Table 2.2: Sewage quantities from Commercial and ktitutional areas

Types of
establishment Water Factor Anticipated
consumption guantity of sewags

produced

Hospitals 200 I/b/d 80% 160 I/b/d

Embu Prison 75 1/p/d 85% 65 I/p/d

Residents at scho

and 150 I/p/d 80% 120 I/p/d

institutions

Boarding schools 50 l/p/d 80% 40 l/p/d

Day schools 25 |/p/d 85% 21 1/p/d
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Administration

Offices 25 I/p/d 85% 21 l/p/d
Hotel 200 l/p/d 80% 160 I/p/d
Average Factor 81%

When the total reduction factors from differentis®s are combined together the average reductiborfes found to be
0.81. This figure is used to calculate the avesmyeage produced in the areas of Embu town thabdre sewered.

The types of industries to be put up in Embu towriuiture are not known; therefore, it is estimataslindicated the
effluent will be 25mday/ha from areas scheduled for heavy industriséld@ment. For light industry, the effluent is
assumed to be 1Zfay/ha. It is worth to note that the areas thatewearmarked for heavy industries in Embu were

converted for other uses. Industrial area thatoas been left is only for the light industries dmas been considered in
this report.

2.2 Sewage quantities from Embu town area
Based on the water consumption presented in tHestaibove for both Embu and the part of the saleareas of

Dallas/Stadium and Kamiu and using the sewage rfaift®.81 the daily quantity of sewage produce@stmated as
shown in the table below:

Table 2.3: Sewage Projected In Embu town and the leeted areas

Area Sewage Generated Aid

2014 2018 2029 2034
Embu town 10,494 10,8171 12,584 14,694
Dallas/Stadium, Kamiu 5,540 5,710 6,625 7,694

To obtain the peak flow in the pipes, the totalydguantity is distributed over 24 hours and muikig by the peak factor.
It has been assumed that the peak flows, from diienesers and the industries, will coincide. In @dance with the

ministry of water and irrigation Practice Manudig tfollowing peak factors are used for the desifthe sewerage
system:

Table 2.4: Peak Factors
Diameter Of uPVC Sewer Peak F Factor

315 mm or less 2

Between 315 and 600 mm 2

Over 600mm 1%

2.3 Quantity of sewage conveyed to the treatment plant.

The sewage quantities, which form the basis foistweer pipe design, are the ultimate total amofiséwage produced
in initial Embu town area which has been develofée inclusion of the ultimate sewage in the whgihebu town for
final design report is because it is expectedtti@ivhole of Embu town shall be sewered. The sethetsare to be
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designed are expected to carry the whole quarttisgwage generated in Embu town ultimately. Thessieg processes
shall be carried out as the company grows.

A treatment plant for selected areas for phasedposed at a site on the confluence of river Rygui and Kamiugu
within the municipality. In phase 2, a treatmeramlto handle the ultimate sewage flow from the lehstudy area was
proposed by Runji and Partners to be constructed site near the airstrip on the Embu - Kiritiriado However
development has taken place in that area. AnoiteenEmore than 50 acres has been identified saetst of Don Bosco
about 500m away past Werus Academy next to RupifRjaer where a sewage treatment plant can be. built

The time of the implementation of phase 2 workads known. The quantity of sewage projected to twmpced in the
selected area of Dallas/Stadium and Kamiu is fachmmuore than the amount of waste water that caacbemmodated at
the 5 acre plot that belongs to EWASCO. The avklgot can take a treatment works that can accaateoonly
2,000n of waste water as opposed to the estimat&®8m?* of waste water generated. To avoid overloadinghef
treatment plant in the event of late implementatibthe phase 2 due to this uncertainty, it haobecnecessary to retain
the existing sewage treatment plant that curreméigts 1,500rhof waste water per day. In addition, the ultims¢svage
produced in Embu town by the year 2038 is estimatel##,696m. This shows that an area that can accommodate the
amount of sewage generated should be sourced saromsas possible.

The calculation of the sewage flow for Dallas/Statdiand Kamiu is calculated from the total waterstoned in the area
and-average figure of 0:81 taken-as the factosdorage as per WHO Report No.-9-for sewage valoes ¥arious sources.
The designed sewage treatment plant for Dallasi8ta@nd Kamiu area will take only 2,000rout of the ultimate
7,698ni is dictated by the availability of the land andhis site being assessed in this report.

2.4 Composition of sewage discharged into public sewer

2.4.1 Sewage from households (residential)
Each person is assumed to contribute 55 grams &f, ROC and 80 grams of Suspended Solids (SS) everyadastated
in Ministry of Water and Irrigation Practice Manual

2.4.2 Sewage from schools, administration offices et al
In the above values for the BOD and SS contribbtedach person, an allowance is included on theedbmsewage
flowing from institution areas.

2.4.3 Sewage from industries

For any existing industry and future unknown indest it is assumed that the composition of indalseffluent will be
approximately the same as for sewage from resileateas. For the calculations, a figure of 450B@P5/1 has been
adopted.

2.4.4 BOD at the treatment plant for selected area

The water consumed for the selected area is 9,%63fhis gives an overall consumption average o&te60l/p/day and
the number of consumers is therefore estimate®,808 persons. But the design of the pond is otsttito an influent of
2,000n/d that will only cater for about 12,423 personkeTotal BOD load that is generated from both toustrial and
domestic effluent is 782kg BOD/Day. As stated earhe total quantity of sewage for selected ai®2s000 M day. The
average oxygen demand per litre will therefore, be:

782kg BOD5/day/2,000 ffday = 391mg BOD 5 /I

Results of sewage laboratory analysis (ref 7) stmMBOD5 of the existing treatment works influemtrange from 380 to
630 mg/1. The calculated value of 391mg/l is trassonable representative of the actual BOD5 values.

2.5 Groundwater infiltration and storm water in the sewer

2.5.1 Groundwater infiltration

The soils investigations carried out along the peggl sewer lines during the preparation of sewaagten plan indicate
that the groundwater table at most places are b#hlewsewer system. However, the groundwater les/dikely to be
relatively high in the flat areas along the streamd in the bottom of the valleys. Some sewer gesthave been proposed
to be laid in these areas. If the new sewers amthales are properly constructed, the groundwafétraion should not
be a concern. Furthermore the PVC pipes with flexiobber ring joints to be used will certainlynainate the risk of
leakages at the joints.
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2.5.2 Unauthorized and unavoidable storm water

All sewers are designed to run at only half cagadihis means that there should be adequate spadedling with some
of the unauthorized and unavoidable storm wateigchvimight enter the system.

In WHO report No. 9 it is recommended that sewesy@tem in Kenya shall be partially separate systdihe authorized
storm water, conveyed to the sewers, originates ficeas likely to be polluted by organics dirtfrom roof connections at
the end of the sewer lines. Areas which are tora@ed to the sewers must be bounded by kerbsdier do exclude the
drainage from surrounding areas. The areas musbalpaved.

It is also strongly recommended that the storm waasses through a grit chamber, before it is cpenleo the sewers. At
present there are no such likely places in Embeggixthe area around the market and the bus statiahcould be drained
to the sewers.

As it is unlikely that there will be many paved asen the future which will be particularly polldtdy organic dirt, the
above mentioned spare capacity in the trunk sewee@mmended in the report by consultants shoailguffficient. The

expansion of the Embu town boundary has resultélgeiincrease of the population that can draiméosewer network and
therefore to the sewage treatment works. Howeteruttimate volume of sewage generated in the dpeel area of the
municipality and the sizing of the trunk sewersigticdake into consideration of this volume of wasiter but not size
using the capacity of the proposed treatment wibrkiscan only take 2,006m

2.6 Sewerage design criteria and costs

2.6.1 Choice of pipe materials
There are three different types of pipe materiadg &re available for sewer pipes in the markeayodoncrete, PVC and
Glassfibre Reinforced Plastic (GRP). The three dygfepipes are described and evaluated below.

a) Concrete pipes available in Kenya
Concrete pipes are made locally and are in accoedaith BS 5911 part 1. 1985. (Specification fono®te cylindrical
pipes and fittings). Pipes are now available ifiedént strength classes. Pipes with diameter of Bi#bor more can be
manufactured reinforced, on request. The nomimakdsions for concrete pipes relevant for this sty 225, 300, 380,
450, 525 and 600 mm. Three types of concrete @ipeavailable.

i) OGEE jointed pipes (rigid joints)
The pipes are available in dimensions up to 1200anchlength of 1.0 m. The joint is rigid and thpgs have to be laid in
a concrete bedding to prevent leaks at the joiméstd the settling of the ground.

i) Spigot and socket jointed pipes (rigid joints)
The pipes are available in dimensions up to 1,260 and in the lengths of 1.0 to 1.8 m. The pipesirjemting with
Hessian hemp and cement mortar and as above,és Ipave to be laid in concrete bedding. Rubbetijmj of the pipes
have been introduced by some manufacturers butetenoedding is still required.

iii) Spigot and socket profiled jointed pipes (fleible joint)
The profiled pipes of 1.0 to 1.5 m length are ald@ in dimension from 150mm to 600 mm. Due to fthgible joint
(rubber ring joint), the pipes only require a sgnavel bedding, normally.

b) uPVC pipes available in Kenya
uPVC pipes for sewers are manufactured locallypmting to ISO class34 and 41 or KS 06 217 clasarig¥41. The pipes
have flexible rubber ring joints, and are availaiblehe nominal dimensions (External Diameter) 1160, 225, 250, 315,
355, 400 and 600mm.

c) GRP pipes
The Glass — fibre Reinforced Polyster (GRP) pipesnaw in the market. They are produced in sizeging from150mm
to 3500mm. GRP pipes are highly resistant to coreosubstances and are therefore, ideal for mualici@aste water.
However, these pipes are not produced locally amdanly be imported which reduces their chanceedfigpused in the
project under consideration since the importatiost evill make their price uncompetitive.

2.6.2 Comparison of characteristics of concrete and pVCewers
The pipes to be considered for the project areredpa@ipes with rigid spigot and socket joints, aete pipes with flexible
rubber ring joints and PVC pipes with flexible rablring joints. The PVC pipes have the advantadeeofg resistant to all
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matter normally found in sewage. They also havelgesistance to mechanical impact and they areteasgnsport, join,
handle and lay. They, however, must be protecteinagdirect solar radiation during storage. Cocigpes are not
resistant to sulphuric acid which is common in sawa the tropic. Their resistance to mechanicgdot is also low.
Though concrete pipes with flexible rubber ringhjsiare easy to join, concrete pipes are genettfigult to handle and
lay due to their considerable weight. Local cortyes; however, have experience handling concretespivhich is of some
advantage.

2.6.3 Comparison of costs for laying of concrete and pvpipes
The estimated costs for laying of concrete and uPWes include:
Material price, inclusive of value added tax dutgl@ontractors profit
The costs have been estimated from informationlggpy the manufacturers
Transport to Embu.
Manual excavation of trench in soil, backfillingyrapacting and disposal of surplus material
Laying, jointing and bedding.
Handling

For uPVC pipes, wall protection sleeves in conmestito manholes are included. The assumption ighba
pipes in various strength classes are used. Thienonin dimension used for trunk and branch seweBGsrAm
for concrete pipes, and 200 mm for PVC pipes. T0&rim and 150mm pipes in concrete, or the 110 ndn an
160 pipes in PVC, are used for property drains.only

2.6.4 Recommended pipes

When comparing the characteristic of the threesygfepipes, the uPVC pipes are more advantageauscbncrete pipes.
The unit price per meter for both types of pipeslisost the same. The mass production of uPVC spipes and handling
of the same have made them much cheaper than temdnih is not easy to handle and transport.

2.7 Hydraulic design

The flow of waste water from the existing waste evdteatment plant to the proposed waste watetntieg plant at the
confluence of Kamiugu stream and Rupingazi Riveldbe through a trunk sewer. The trunk sewer ghalexpected to
convey all the sewage from these works once theyabandoned after a sewage treatment works ofacitgpf 15,000rm
is constructed. This trunk sewer is expected toyaaflow of 3,000m of waste water per day.

The quantity of waste water from Embu Level Fivepital through Muruatetu, Kajuru western part ai€Valley, and the
market is also supposed to carry 3,08@fwaste water. The third trunk sewer also of pacity of 3,000 carries waste
water from Majimbo, and areas of east Blue valldye two trunk sewers join at Ndumari/Matakari teate a combined
main trunk sewer carrying waste water volume o08,@7. This trunk sewer then empties its content atpteposed
sewage treatment plant at Kamiugu/Rupingazi confiae

2.7.1 Pipe flow

For design purposes, the roughness is assumed @0B625 m for PVC pipes. The sewers are desigoethat half
capacity corresponds to the peak flow. This alld@rsunauthorized and unavoidable storm water amdgfoundwater
infiltration. As ventilation impedes the creatiohhydrogen sulphide, it is an added advantagetteasewers are normally
not running full.

2.7.2 Self- cleansing velocity

It is essential to obtain a certain minimum velpdit sewers to prevent the settling out of solidshie sewer pipes. In the
ministry of water and irrigation Practice Manuaisitstated that a velocity of 0.5 metres per secoocurring at least once
per day, is sufficient to keep sewers clean.

However, in small sewers it is practically impossito obtain such high velocities. Experience shtves small sewers
are kept clean with a 1% minimum slope. This regquint is based on the fact that, unlike in largeesg, the flow is
neither constant nor regular since this flow emesm&iom the property drains that are not constantlyse throughout the
day.

In this project all sewers are designed so thaeeithe velocity is at least 0.5 metres per seconde every day, or the
slope is at least 1 per cent with exception of semaller sewer stretches, especially on the egisdgwer network.
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Nevertheless, in the first years after the comptetf the project, the flow in the sewers will beddw that for which they
are designed and it will, therefore, occasionadlynecessary to flush the sewers to wash out atisitsp

The maximum slope is fixed at 30 per cent for sevibecause a steeper slope will often cause weaeantb the bottom
of pipe, as the velocity will be too high. Howevimn, short distances, the maximum slope may beesex to avoid drop
manholes. Where slope is excessive a special pigpenanhole design is adopted.

2.7.3 Hydrogen sulphide in sewers

Hydrogen sulphide in sewers is a problem in warimates, as the sewage quickly turns septic duéotodical activity,
thus reducing the dissolved oxygen content. Th& biithe hydrogen sulphide is generated in depdsitk and in the
biological slime layer, formed on the submergedamas of the sewers.

The minimum velocity required to prevent build-upsolphide has been computed as 0.86 m/s, in theiage Master
Plan. Normally such a high velocity will only beanded in the main sewers on some smaller sectioi,is of primary
importance for the sewers to be kept clean of Bititmation of thick sludge layers below water legskbuld also be
prevented, because, as mentioned above, it isthar¢he bulk of the hydrogen sulphide is generatée sewers will be
kept clean, if the conditions mentioned under akiovilis section are complied with. Since PVC seae to be used in
the implementation of the project, the corrosiamfrydrogen sulphide is avoided completely.

2.7.4 Laying of pipes

In the design of sewers, care should be taken $arerthat pipes are protected against any extévadl or mechanical
impact. Of importance, also, is that infiltratiohgroundwater, due to leaks or poor joints, is kepd minimum. It is very
important that the pipes are joined and beddedgohpp

2.8 Property drains

Construction of property drains will be the respbitisy of the land owners. The drains should benstoucted in PVC
material as the trunk and branch sewers. Whereilpesshe property drains should connect into mémhdhe pipe
diameter of property drains should be 100 mm, famections to houses with one family, and 150 mmdager houses,
groups of houses and institutions. The slope shpudderably be a minimum of 2.0 % but if this ist pwssible, the
connections can be laid with a minimum slope of 1%.

2.9 Manholes

In order to facilitate the inspection and cleanafgthe sewers, manholes will be provided at allngess of vertical or
horizontal direction and at all junctions betweemk sewers and lateral sewers. The maximum disthativeen manholes
should be approximately 60 m for the smaller sesimas and 90m for the 600mm diameter sewer.

2.10 Sewage treatment system

The treatment plant is to be located at the conflaeof Rupingazi River and Kamiugu stream. Thetigsand the
proposed sewage treatment plants are capable atingge3,000m of waste water which is equivalent to the sewage
generated by the developed area of Embu town anchdigh less than the ultimate sewage that is bessgl for design
purposes. To avoid overloading of the treatmenttglathe event of late implementation of phasthg,treatment plant is
designed to handle flows for only the pro poor anehile awaiting the procurement of land for atimeent plant that can
handle 15,000fof waste water.

Waste stabilization ponds are proposed. For omeraéind maintenance reasons, two parallel streatmsyirsg for
bypassing of any of the ponds if necessary, arpgsed. Each stream comprises one anaerobic, onkafae and two
maturation ponds. The site for the treatment ghasta slope of about 15%. A cut and fill pond carsion is therefore the
most economic method of construction. The uppex afehe proposed site has murram and rock boulteasiepth of 2m;
the middle area has murram and loam soil at saipid déhile the lower end has loamy soil up to a degftzm.

2.10.1 Sewage treatment plant alternatives

The selected areas are designed to provide théegtealieve to the currently poor sanitary cowditof the town, at the
least cost. Waste stabilization ponds for treatmemet the best option for operations and maintenawxevell as
sustainability. The waste stabilization ponds asighed to meet the set standards by the Ministiy/ater and Irrigation
and NEMA.

Table: Ponds Size alternatives
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DeptliLengtt | One Pon Retentiol No cf
Description of Ponds(m) | (m) Breadth(m) [Volume n? | Days Ponds
Anaerobic Ponds 3| 100 55 16,500 5 2
Facultative Ponc 15| 183 94 25,80: 9.5 2
Maturation Ponc 1.5 121 63 11,43 4 4
Table: Proposed Ponds Szes of 2,000m3 Based On Available Land
One Pond No of
Description Of Pond®epth [Length Retention| Ponds
(m) (m) Breadth(m)Volumeni  Days
3,46
Anaerobic Ponds 5 27 27 5 3.5 2
9,6(
Facultative Ponc 2.5 80 48 0 9.5 2
3,30
Maturation Ponc 15 55 40 0 3.5 2
1,12
Wetland 15 50 15 5 0.5 1

Notes: Due to the need for the maintenance ofrdarhent works, it is prude to put up twc
sets of ponds so that when one fills up the flodiverted to the other set to avoid raw sewage
being discharged to the receiving system.

2.10.2 Sewerage design alternatives

The sewage undergoing treatment normally goes giirdive stages before it can be released to theivieg waters. The
stages may involve different methods of treatmentthe end result for each stage is the same. Soetieods are more
efficient than others and they are also used depermh location and also the availability of lafdhe fifth stage is rarely
used except where there is need to reuse the feat@omestic needs. These stages are:

i) Preliminary treatment: At this stage the works imed entails screening, shredding, grit removag-geration, pre-
.chlorination and catch basins. The main purpoghisiprocess is to remove large floating suspersiddids
and grit.

Primary treatment: the process involves employfirpirary sediment clarifiers, dissolved aeratiootéition,
chemical assisted sedimentation and settlers. iti@esult is the removal of suspended solids antedweavy
metals.

Secondary treatment: The methods employed in tlisegs includes trickling filters, activated sludgsts,
lagoons coupled with wetlands, external aeratioxidaiion ditches, sequential batch reactors. Sewage
undergoes these processes to remove suspendes, $itidegradable organics, volatile organics andeso
nutrients namely Nitrogen and phosphorous.

Tertiary treatment: The process uses flocculatdarification, filtration (sand), Ultraviolet (UV)agoons,
adsorption through activated carbon, reverse osmosithe process, nutrients N&P, dissolved solidisavy
metals, pathogens are removed.

v) Advanced treatment: When an effluent undergbeskind of treatment it can be recycled for doricesse. The
process uses granulated advanced carbon, ozondtigirpgen peroxide filtration, denitrification and
precipitation which lead to the removal of organgats, ionic contaminants, pathogens.
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When financial and technical aspects are consigdénedollowing is recommended:

a.Development of a network of sewers covering thiy fdéveloped areas not covered by the existing syeesystem
as the client recommends in the mostly pro poaasare

b.Retention of the existing treatment plant to seheeexisting sewer network and proposed sewer mktioo Kaunda
Estate, un-serviced areas to the west of Embu LEixed Hospital and of Izaac Walton Inn including lEm
University College.

c.Construction of a new treatment plant comprisingmaiste stabilization ponds at the Rupingazi-KamiRivers
confluence

d.To construct a trunk sewer main to link the exgtiewer system to the ultimate Treatment Planetbuilt further
downstream once land and finances become available.

2.10.3 Project phasing

The experts recommend implementation of the prdjeqihases due to environmental, financial andrieeth aspects.
Generally, the areas to the East side of Majimil¢angaru Road cannot gravitate to the proposed et Plant.
Therefore they are omitted. Otherwise this phasergdor developed areas from which sewerage cawitgte to the
proposed treatment plant.

The areas to be provided with sewers generallyDaltas, Stadium, Blue Valley, Parts of Majimbo, an, Muruatetu
and parts of Central Business District. The Sewsma these areas will mostly gravitate to the psmabTreatment Plant
at Kamiugu-Rupingazi Rivers Confluence.

The existing enhanced Treatment Plant will contitaueater for the greater part of CBD, East Colliegéuding the areas
to its south, the Embu Level Five Hospital neigtitoads, Spring Valley, Upper Blue Valley, Kaundadistand Majengo
Estate among other areas.

2.10.4 Proposed sewer network

An extensive sewerage system is proposed for earitn in the substantially developed areas. Atedse provided with
sewers under phase 1 are Blue Valley, part of Ma&iillage and its immediate neighbourhood, DalBtsdium Estate,
Kanjuru and Muruatetu Estate, part Spring Valletates, Kangaru Schools and Kenya School of Govantyrignbu and
its surroundings.

All the sewers are designed for flows for ultiméitev based on population projections. To avoid dgilon of sewer
lines in the future, sewers in areas traverseddwy from the areas not in phase 1, have been degitmalso cater for
ultimate flow from these areas.

2.10.5 Prioritized sewers

The initial sewer construction is comprised of:

a) The trunk sewer line C from the existing treattneorks to the proposed site sewage treatment p&sses through
Dallas and Stadium

b) The trunk sewer line A from the proposed sewteggtment works to Muruatetu estate c) The trumbesdine D from

the proposed sewage treatment works to Dallaseed}dthe trunk sewer line D a branch of Sewer Aremanating from

Embu - Kiritiri road to Majimbo estate

e) The trunk sewer line E, a branch of Sewer lire#anating from Embu - Kiritiri road to end of BlValley estate

2.10.6 Effluent Quality
All of the effluent parameters are expected to (dEMA and WHO guidelines. Periodic testing shooddcarried out to
determine the quality of waste water being dischang the environment.

2.11 Project facilities
The project will consist of the following:

» Construction of waste stabilization ponds compasfetvo anaerobic ponds, two facultative pond and taaturation
ponds

* Two drying beds

* Awetland

» Laying of sewer line network to the proposed site
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* Lockable gate
» Fencing the site
» Staff houses

2.12 Project cost

The estimated project cost of the project is Ksh.@D,000,000 million
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3 POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

An Environmental Impact Assessment (EIA) is “a stiwed approach for obtaining and evaluating emvirental
information prior to its use in decision-makingtire development process. This information condistsically, of
predictions of how the environment is expectedhange if certain alternative actions are implemgiated advice on how
best to manage environmental changes if one atieeria selected and implemented”.

3.1 The importance of EIA
EIA is conducted for the following purposes:
Identify impacts of a project on the environment.
Predict likely changes on the environment becafifieecdevelopment.
Evaluate the impacts of the various alternativetherproject.
Propose mitigation measures for the significantatigg impacts of the project on the environment.
Generate baseline data for monitoring and evalgatipacts, including mitigation measures duringghgect cycle.
Highlight environment issues with a view to guidipglicy makers, planners, stakeholders, and goventiggencies to
make environmentally and economically sustainabtdsibns.

3.2 The Constitution of Kenya 2010

Article 42 of the Bill of Rights of the Kenyan Cditgtion provides that ‘every Kenyan has the righf clean and healthy
environment, which includes the right to have theimnment protected for the benefit of present andre generations
through legislative and other measures’. Under @hdp(Land and Environment), Part 1 is devoteldnal. It requires that
land be used and managed in ‘a manner that isaddgijtefficient, productive and sustainable, anddoordance with the
following principles:

(i) Equitable access to land;

(i) Security of land rights;

(i) Sustainable and productive management of land ressu

(iv) Transparent and cost effective administration ofljaand

(v) Sound conservation and protection of ecologicalysg#tive areas.

Part 2 of Chapter 5 of the Constitution is dedidate Environment and Natural Resources. Articlar6®art 2 provides
that the state shall;

() Ensure sustainable exploitation, utilization, maragnt and conservation of the environment and alatesources,

and ensure the equitable sharing of the accruingftis;

(i) Work to achieve and maintain tree cover of at leasper cent of the land area of Kenya,;

(iif) Encourage public participation in the managemenpmftection and conservation of the environment;

(iv) Protect genetic resources and biological diversity;

(v) Establish systems of environmental impact assedsemvironmental audit and monitoring of the enmiment;

(vi) Eliminate processes and activities that are likelgndanger the environment; and

(vii)  Utilize the environment and natural resourcesertienefit of the people of Kenya.

Further, Article 70 states that if a person allethed a right to a clean and healthy environmeobgaized and protected
under Article 42 has been, is being or is likelyo® denied, violated, infringed or threatened,gbesson may apply to a
court for redress. The sub-project should ensuraptiance with the constitution in so far as egueasharing of the
resources, between the stakeholders. Further, hjecp should ensure the sustainability of livebde and biological
resources within the project areas are protecteny. development proposals should also be cognizhtiieoincreased
powers under the Constitution given to communitied individuals to enforce their rights throughadlegdress.

3.3 Vision 2030

Vision 2030 is the new country's development blirggrovering the period 2008 to 2030. It aims akimg Kenya a
newly industrializing middle income country prowidi high quality life for all its citizens by the %22030. The vision has
been developed through an all inclusive stakehaldesultative process, involving Kenyans from alitp of the country.
The vision is based on three pillars namely; thanemic pillar, the social pillar and the politigallar. The vision 2030
comes after the successful implementation of then&mic Recovery Strategy (ERS) for Wealth and Emplent Creation
2003-2007.
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The Kenya Vision 2030 economic pillar aims at pdivi) prosperity of all Kenyans through an econod@eelopment
programme aimed at achieving an average GDP gnateiof 10% per annum over the next 25 years flanyear 2008.
The social pillar seeks to build a just and colesinciety with social equity in a clean and seemm@ronment’. On the
other hand, the political pillar aims at realiziemglemocratic political system founded on issue dasditics that respects
the rule of law, and protects the rights and freeslof every individual in the Kenyan society.

3.4 Policy framework

3.4.1 Water Rules 2006

To operationalize the Water Act 2002, the WaterdReses Management Authority has developed watezsraind

regulations. It has already come up with the dsafter rules, which are due for Gazettement. Thesrabver the following

areas: the reserve, protected areas, swamps, detéand riparian areas. They have also incorpotiiteeneans through

which we can protect these fragile water resouaoelrelated environment.

Other areas that these rules cover include:

» Threshold levels for water allocation

» Harmonization of water permitting fees and water cisarges for different permits

» Provide the Water Resources Management AuthoritiR NI&X) with powers to place control orders, to st@suction
and anti-social behavior which are detrimentaluowater resources.

» Formulation of Catchments Management StrategiesSJOktluding the zoning of catchments

» Re-enforce and separate functions between diffevater sector institutions

» Promote decentralization of decision making

» Promote participation and offer channels througkctvisivil rights issues can be addressed.

3.4.2 Land Policy 2006

The policy is as result of extensive consultatiord aleliberation between the Ministry of lands, oti@vernment

Departments and other Non-State stakeholders fertwo years. Kenya has not had a clearly defimezbdified National

Land Policy since independence. This, togethdr thi¢ existence of many land laws, some of whiehimzompatible, has
resulted in a complex land management and adnatitrsystem.

3.4.3 The National Environmental Action Plan (NEAP) -1994

According to this plan, it's recognized that thezelepment projects on the environment i.e. indaktdconomic and social
development programs that do not take care of enwviental considerations in their operations aresastainable. Under
the NEAP process, EIA was introduced and amongefidargets recognized were the industrialistsingss community
and local authorities.

3.4.4 The National Water Resources Management Policy -199

It enhances the systematic development of wateuress for all the sectors in promotion of the dogia socio-economic
development. It also recognizes the by-producthege developments as wastewater and therefossfaatievelopment of
appropriate sanitation systems to protect the pé&opkalth and water resources from institutiordlution.

It is therefore imperative that these activitiesabeompanied by appropriate waste management dlaagolicy also
recommends that all such developments should uadengprehensive EIA that will provide measuresrtuigrt
environment and people’s health in the neighborhafdtie project including the downwind communities.

As its predecessor, the EMCA (1999) calls for ahEmwironmental Audits (EA) to ensure continuougpiementation of
Environmental Management Plans (EMP) proposeddreEtiA and any other recommendations and issudagris

The policy requires that those who pollute watedib® must pay the full cost of remediation of thataminated water; in
tandem with the “Polluter Pays Principle.”

3.4.5 Sessional paper No. 6 (1999)

Policy guidelines on environment and developmethiekey policy objectives of this paper includes:

» Ensuring that all development projects at the itioepstage and programs, as well as policies cengdvironmental
considerations.

» Ensuring that an EIA report is prepared for anyastaking or development project before implemeatati

» Coming up with effluent treatment standards thditainform with acceptable health guidelines.
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Vii.

viii.

It's important to note that issues of waste watanagement and human settlements are given proneirzgrttctherefore,
the policy recommends re-use and recycling of tessid.e. waste water, use of low waste generagicimblogies and
increasing public awareness on benefits of a adeaironment. It also recognizes the role of stalaggrs in all these
initiatives within their localities.

The paper encourages better planning in rural apahuareas in provision of needs i.e. water, dggrgystem, waste
disposal facilities et al.

3.5 Legal framework
The relevant national legal framewaork for the prsgmbproject includes the following:
Environmental Management and Coordination Act 919
Water Act of 2002
The Physical Planning Act Cap 286
The Public Health Act, Cap 242.
The landAct, Cap 303
The Environmental (Impact Assessment and Audit)uRepn. Kenya Gazette supplement No.56 of 13.08320
The Environmental Management and Coordination (Wateality) Regulation. Kenya Gazette supplementRaf
2006.
The Environmental Management and Coordination (¢/&kinagement) Regulation. Kenya Gazette suppleNe®O
of 2006.
The Water (Services Regulatory) Rules, Kenya Gazetpplement No. 183 of 23.11.2012
Guidelines on drinking water quality and efflueramitoring of WASREB

3.5.1 Environmental Management and Co-ordination Act (EMCA) amended of 1999

According to section 58 of the Environmental Marmagat and Co-ordination Act (EMCA) of 1999 Legal MetNo. 8, a
project proponent whose project falls under the@sdschedule 9 (i) of the act is required to subbmfiact Assessment
and audit report to the National Environment Mamagiet Authority (NEMA). Part V of the Environmentatpact
Assessment (EIA) and Environmental Audit (EA) redigns provide for the Environmental audit and Moring. The Act
provides that an Environmental Impact Assessmaait Ba undertaken on all upcoming development diets; which are
likely to have adverse Environmental Impacts. Bhdmsvelopment activities include ongoing projelotg tommenced
prior to the coming into force of the fore saidukgions.

This Act of Parliament came in to force on 14thuayg, 2000. It's aimed at providing for the estsifathent of appropriate
legal and institutional frame work for the managatd the environment, and covers over seventyratautes, it's
important to note that this Act eliminates duplicatof rules and consolidates all other environraklatws hence
enhancing its practicability. The Act entitles gvperson in Kenya to a clean and a healthy enviesrirand safeguards it.
The Act stipulates that any operator of any und@artashould carry out an EIA and EA afterwards gwarar, and submit
the report to NEMA, which in turn issues an ElAelise if the report is accepted.

The said Act prohibits discharging or applicatidrpoisonous, toxic, noxious or obstructing matteoter pollutants into
aquatic environments. Any person who goes agdiisstiile must pay for restoration of the damagedrenment, or pay
third party’s compensation.

Section 74 requires that all effluent generatethfpmint sources are discharged only into the exjstewerage system
upon issuance of prescribed permit from local attiles.

Section 147 provides the framework for carrying BLA and EA by NEMA through licensed experts amché of experts.

The institutional framework of the Act

The Act provides for various administrative strues) which includes the National Environment CoufidEC), charged
with the responsibility of developing the Natiofalvironmental Policy (NEP) in Kenya and sets theuahenvironment
goals and objectives.

NEMA was established to deal with general supesuisind coordination with all matters pertaininghte environment in
Kenya. It's a principal government organ for impktation of environmental policies in Kenya. ThélRuComplaints
Committee (PCC) was formed to investigate enviramalecomplaints and submit its findings to NEC. Btandards and
Enforcement Review Committee (SERC) advises NEMAriteria and procedures for measurement of watality in
Kenya and minimum water quality.
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3.5.2 The Environmental Management and Co-Ordination (Wetands, River Banks, Lake Shores and Sea Shore
Management) Regulations, 2009

17. The following principles shall be observedhia thanagement and conservation of river banks,daéees and the

seashore;

(a) Resources on the river banks, lake shorestensgea shore shall be utilized in a sustainableneran

(b) Environmental impact assessment as requiredrtinel Actshall be mandatory for all major activities on rivanks,

lake shores and the seashore; and

(c) Special measures, including prevention of sakion, siltation and water pollution are esséfaiathe protection of

river banks, lake shores and the seashore.

Identification and inventory of degraded river banlake shores and sea shores and conservationmesas

18. (1) within five years from the date of commeaneat of these Regulations, the Authority shaltansultation with the
relevant lead agencies —

(a) Identify river bank, lake shores and the pathe seashore which are at risk from environmesiéglradation;

(b) Prepare and maintain an inventory of the rbaanks, lakeshore and the part of the sea shordwanécat risk from
environmental degradation, and cause such meaasiig@® necessary to be taken to prevent and relégcadation of such
areas;

(c) Promote soil conservation measures along baeks, lake shores, and the seashore, includin@libeing.

i. bunding;

ii. terracing;

iii. mulching;

iv. tree planting or agro forestry;

V. grassing;

Vi. Soil engineering, compaction and placement of; fills

Vii. zoning and planning;

viil. building of gabions;

iX. control of grazing, and

X. Recommending the promulgation of appropriate byslawythe relevant local authorities.

3.5.3 The Environmental Management and Coordination (Wast Management) Regulations, 2006

Relevant parts of this regulation include

» Prohibition of any waste disposal on a public highwstreet, road, recreation area or in any pytdice except in
designated waste receptacle;

» All waste generator to collect, segregate and disoich waste in a manner provided for under tleggeations;

» All waste generators to minimize waste generateddmpting cleaner production methods;

» All waste transporters to be licensed accordindpéoact;

» All vehicles used to transport waste to be labealheslich a manner as may be directed by the Aughori

» Collection and transportation of the waste to beedio such a manner no to cause scattering of dsteyw

» The vehicle and equipment for waste transportatidoe in such a manner not to cause scattering tféwing out of
waste; and

e The vehicles for transportation and other mearmnfieyance of waste to follow the scheduled roapmsoved by the
authority from the point of collection to the disabsite.
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PART IV: HAZARDOUS WASTES
Hazardous Waste 22. For the purposes of this part, waste constlas hazardous, shall be any
Specifications waste specified in the Fourth Schedoteany waste having the characteristics
defined in the Fifth Schedyland any wastes which do not fit the said categdr
of classification will be treat¢ as no-hazardous wasi

Requirement fo 23. No person shall engage in any activity likelygenerate any hazardous we
Environmental Impact without a valid Environmental Impact Assessmengrite issued by Authority
Assessment under the provisions of the Act.

Handling, storing, and 24. (1) Every T The generator of hazardous wast# shsure that every
transporting of hazardous| container or package for storing such waste isreemnd labelled in easily
waste legible characters, written in English and Kiswal{) The label shall contain

the following information: (a) the identity of thezardous waste. (b) the nam
physical address and telephone contact of the gemenf waste. (c) the waste
composition and total weight of waste. (d) the raratorage stability and
methods of storage. (e) the name and percentageigiit of active (f) warning
or caution statements which may include any ofdHewing as appropriate: (i)
the words'WARNING” or “CAUTION" ; (ii) the word“POISON" (marked
indelibly in red on a contrasting background; aiiifithe words*“DANGER!
KEEP AWAY FROM UNAUTHORIZED PERSONS” ; and (iv) a pictogram
of a skull and crossbones. (g) a statement ofdicsmeasures, including the
antidote when inhaled, ingested or dermal contadteadirection that a
physician must be contacted immediately. (3) Thwigions of Part Il of these
Regulations relating to the license for transpatabf waste and mode of
transporting waste shall appiytatis mutandis to this Part.

o

Treatment of Hazardous | 26. (1) Every person who generates toxic or hazerdeaste shall treat or cause
Waste to be treated such hazardous waste using the slatggcinerators prescribed |n
the Third Scheduld¢o these Regulations or any other appropriate t@olgy
approved by the Authority. (2) Any leachate or otbe-products of such treated
waste shall be disposed of or treated in accordaitbethe conditions laid down
in the license or in accordance with guidelinesugss by the Authority in
consultation with the relevant lead agency. (3)idsuing a license for the
disposal of waste, the Authority shall clearly cate the disposal operatipn
permitted and identified for the particular waste

operators of disposal sitegator of a disposal site or plant sapply the relevant provisions on wa
Cap 265 treatment under the Local Government Act and Réiguis thereunder to ensufe
that such waste does not present any imminent@rstantial danger to public
health, the environment and natural resources.

Validity of license and  to operate a waste disposal sitdamtghall be valid for a period of one yi
renewals from the date of issue and may be renewed fortadusimilar period on such
terms and conditions as the Authority may deem sssag or impose for
purposes of insuring public health and sound enwirental management.

Requirement for ensed owner or oper: of a waste disposal site or plant shall carryasuannual
Environmental Audit environmental audit pursuant to the provisionshefAct.

3.5.4 County Governments Act (2012)

Section 109 of the Act helps counties to ensurectffe coordination of spatial developments. Suttiee 2 part C states in
part; spatial County Plan shall:
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Indicate desired patterns of land use within thentp

Address spatial construction or reconstructiorhef¢ounty

Provide strategic guidance in respect of the locataind nature of development within the county

Set out basic guidelines for a land use managesystém taking into account any guidelines, regufetior laws as
provided under Article 67 (2) (h) of the Constitutiof Kenya

Set out capital investment framework for the Caesitievelopment programs

Contain a strategic assessment of the environmgrddt of the spatial development framework

3.5.5 Land planning Act (repealed), Cap. 303)

A local authority may, after consultation with, andh the agreement of, the Minister, prepare arast to the Minister
for his approval a town plan or area plan, as #smanay be, for that part of the area under itsdigtion to which these
Regulations apply.

Subject to the provisions of any rules made ungiesé Regulations for regulating the form and cdrd€area plans and
town plans, any such plans shall include such raagsdescriptive matter as may be necessary ttrdtesthe planning
proposals as may be appropriate to different pditise area and any such plans shall in particléfine existing
development, proposed roads, the different usedandity zones proposed and areas (if any) in winicbub-division is
permitted for the time being.

The Minister, for the purpose of securing the prapdo-division of land in an area other than ofliemated Government
land, may require a local authority which has sutadia town plan or area plan, as the case magphbapproval, to submit
to him for approval subdivision and use plans ferarea or any part thereof.

An interim planning authority may prepare and sulimihe Minister for his approval plans and paiaes of any
amendment to a town or area plan, as the case egayhich has previously been approved.

Subject to these Regulations, no person shall cardevelopment in an interim planning area exeéfbt the consent of
the authority under these Regulations empowerggatiot consent.

Any person who carries out development without eatishall be guilty of an offence against theseuReigns and shall
be liable to a fine not exceeding five thousandlisgs or to imprisonment for a term not exceedéilgmonths or to both
such fine and imprisonment.

3.5.6 Physical Planning Act, Cap. 286

The protection of the environment, the conservatioiine natural resources and pollution are tiedvitp the question of
the permitted use of land. The land planning laWémya is found in the Physical Planning Act, C286. The main
purpose of the physical planning legislation isdatrol the use of land, which is of great impoc&since it affects the
environment. When an owner seeks to develop aopland which is within the jurisdiction of the LalcAuthority,
approval from the Local Authority Director of Phgal Planning is mandatory. The Act defines ‘Devetept’ to mean any
material change in the use or density of any bugjdir land.

Section 36 specifically provides that in connectidth a development activity which will have andripus impact on the
environment; the applicant shall be required tardtibogether with the application an Environmentapact Assessment
study (EASR) report. Section 29 of the Act allows fprohibition or control of the use and developtmaiand and
buildings in the interest of proper and orderly@lepment of an area. Section 30 of the said Atesténat any person who
carries out development without permission willreguired to restore the land to its original coioditand that no other
licensing authority shall grant license for comnirand industrial use or occupation of any buitgwithout development
permission granted by the local authority. Sec86rstates that where the project will be injuribmshe environment, the
developer shall be required to submit an EIA repordt thereafter, an EA every year.

3.5.7 Water Act of 2002
Water Rights and Works
A permit shall be required for any of the followipgrposes:-
Any use of water from a water resource, exceptragiged by section 26;
The drainage of any swamp or other land;
The discharge of a pollutant into any water reseurc
Any purpose, to be carried out in relation to aewatsource, which is prescribed by rules made ruhieAct to be a
purpose for which a permit is required.
Nothing in this section applies to the purpose sfade scheme under this part.
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Except as provided by the subsection (2), a pasmibt required:-

For the abstraction or use of water, without th@leyment of works, from or in any water resourcedomestic purposes
by any person having lawful access thereto;

For any development of ground water, where norteefvorks necessary for the development are siddtithin one
hundred meters of any body of surface water (dtier enclosed spring water, as defined in the stibseg(3); or Within a
ground water conservation area ;

For storage of water in, or the abstraction of whtan a dam constructed in any channel or degpasshich the
Authority has declared, by notice published ingheette, not to constitute a watercourse for thipgae of this Act.
Subsection (1) does not apply in relation to artividg mentioned in that subsection which is catran in prescribed
circumstances, where rules made under this Actigeahat a permit shall be required for the camgyam of that activity in
those circumstances.

For the purpose of subsection (1) (b) (i), “enctbspring water” means water in a  spring which:-

Is situated wholly within the boundaries of thedawned by any one landholder; and

Does not naturally discharge water into a watem®abutting on, or extending beyond, the boundafiézat land.

Rules made under this Act may take provision fowibh respect to the use of water from a wateruss®in any manner
for which a permit is not required.

3.5.8 The Public Health Act

Section 115 of the Act states that, no persongiitition shall cause nuisance or condition liablee injurious or
dangerous to human health. Section 116 of the dguiires that Local Authorities take all lawful, resary, reasonable and
practicable measures to maintain in their jurisdigtclean and sanitary environment to prevent metige of nuisance or
condition liable to be injurious or dangerous taltie these includes waste pipes, sewers, drafisse pits situated or
constructed as in the opinion of a medical offimehealth not to be offensive or injurious to hikalt

According to Sec. 118, any noxious matter or waatenflowing or discharged from any premises infaublic street or
into the gutter, side channel, watercourse, iriigetanal or bed is also a nuisance. Others incedamulation of
materials or refuse which may harbor rats or verimgincollections of water, rubbish or refuse anyg disposable fluid
which permits and facilitates breeding of pesttiSe 130 provides for making and imposing regolasi by the local
authorities and allows the duty of enforcing thiesun prohibiting use of water supply or erectidrstructures draining
filth or noxious matter into a water supply.

3.5.9 The Physical Planning Act, 1996, (Cap 286)

The Physical Planning Act, 1996 commenced operatidi®98 after its revision. The Act provides foe tpreparation and
implementation of physical development plans am@otelated purposes. Its provisions apply to aitgoof the country
except those areas as the Minister may specifys ThriAct directs, regulates and harmonizes dexwsop and use of land
over the country. In addition, the Act providesitaMink with the Environment Management and Cdipnation Act. For
example, Section 36 of the Act states that” In @mtion with a development application a local atitiigs of the opinion
that proposals for industrial location, dumpingsjtsewerage treatment, quarries or any otheraf@weint activity will
have injurious impact on the environment, the ajapif will be required to submit together with thpplication an
environmental impact assessment report”. This oedafls EIA requirements under EMCA (1999).

Section 29 of the Act allows for prohibition or ¢mi of the use and development of land and buisliim the interest of
proper and orderly development of an area. Se8@oof the said Act states that any person whoesout development
without permission will be required to restore kaed to its original condition and that no otheehising authority shall
grant license for commercial and industrial useaaupation of any building without development pission granted by
the local authority.

Section 36 states that where the project will lpgrious to the environment, the developer shalidsgiired to submit an
Environmental Impact Assessment Report and themreaih Environmental Audit every year.

3.5.10 The Way leaves Act Cap 292

According to the Way leaves Act cap 292 SectioRrRjate land does not include any land sold orddasder any Act
dealing with Government lands. Section 3 of the #iates that the Government May carry any sewain dr pipeline

into, through, over or under any lands whatsodwatrMay not in so doing interfere with any existimgjlding.

Section 8 further states that any person who, wittite consent of the Permanent Secretary to thésiviy responsible for
works (which consent shall not be unreasonablytveilth), causes any building to be newly erected aagrsewer, drain or
pipeline the property of the Government shall bigtyyof an offence and liable to a fine of one hrediand fifty shillings,
18

Embu Water & Sanitation. Co. Ltd

ESIA Project Report



Vii.

viii.

and a further fine of sixty shillings for every ddyring which the offence is continued after writtetice in that behalf
from the Permanent Secretary; and the Permanergt8acMay cause any building erected in contraeeraf this section
to be altered, demolished or otherwise dealt wsth@may think fit, and May recover any expensarird by the
Government in so doing from the offender. The psagbsite is not inhabited hence there will be redrfer compensation.

3.5.11 The Malaria Prevention Act Cap 246

Section 5 — Drainage System

No operations shall obstruct flow of water intooot of any drainage. The management shall be redjtir maintain the
drainage system within the area of the projectdaroval of water from any land around the projeqtrevent larvae
breeding.

3.5.12 The Penal Code Cap 63

Section 191 — Fouling water

The management shall ensure that no foul watenypablic spring or reservoir is rendered unfit floe purpose for which
it was ordinarily used for by the community.

Section 192 — Dwellings and Neighborhood

The operation phases of the project shall ensatehéalth of persons in general dwellings or cagyin business in the
neighborhood or passing along a public facility pretected.

Section 193 - Offensive Trade

The proponent shall control loud noises or offeasind unwholesome smells so as not to interfete thwvit common rights
of the people within the surrounding. This offeigpunishable for common nuisance.

3.5.13 The Land Acquisition Act (CAP. 295)
This Act provides for the compulsory or otherwisguaisition of land from private ownership for thenefit of the general
public. Section 3 states that when the Ministeaitssfied on the need for acquisition, notice Wélissued through the
Kenya Gazette and copies delivered to all the psraffected. Full compensation for any damage tiegurom the entry
onto land to things such as survey upon necessiingrzation will be undertaken in accordance wgiglation 5 of the Act.
Likewise here land is acquired compulsorily; fudhepensation shall be paid promptly to all persdfected in accordance
to sections 8 and 10 along the following parameters

Area of land acquired,

Property value in the opinion of the Commissiorfdand (after valuation)

Amount of the compensation payable,

Market value of the property

Damages sustained from the severance of the lawdlgeom the land

Damages to other property in the process of aguuttie said land parcel.

Consequences of changing residence or place afdrssby the land owners.

Damages from diminution of profits of the land aicgd
Part Il of the Act allows for the temporary acgti@i of land for utilization in promotion of the plic good for periods not
exceeding 5 years. At the expiry of the period,Gleenmissioner of Land shall vacate the land ancrake to restore the
land to the conditions it was before. Any damage®duction of value shall be compensated to thd awners.

3.5.14 Occupational Health and Safety Act (2007)

This legislation provides for protection of workehgring construction and operation phases. ltiisresd at implementation
of the Environment, Health and Safety (EHS) plandmpliance with the relevant sections of this Act.

It shall be the duty of every employer to:

1. Ensure, so far as is reasonably practicablesdfety, health and welfare at work of all his eoyples.

2. Without prejudice to the generality of an emglidy duty under subsection (1), the matters to that duty extends
include in particular;

(a) The provision and maintenance of plant andcesystof work that are, so far as is reasonably igedide, safe and
without risks to health;

(b) Arrangements for ensuring, so far as is redsgrmaacticable, safety and absence of risks tdttn@aconnection with
the use, handling, storage and transport of equipmeachinery, articles and substances;
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(c) The provision of adequate and suitable proteatiothing or devices of an approved standardripleyees who in the
course of employment are likely to be exposed éaigk of head, eye, ear, hand or foot injury, fipjitom air contaminant
or any other bodily injury and the provision of gdate instructions in the use of such protectie¢hahg or devices;

(d) The provisions of such information, instructitraining and supervision as is necessary to ensorfar as is
reasonably practicable, the safety and health &t wfohis employees;

(e) So far as is reasonably practicable as regargplace of work under the employer’s control, tientenance of it in a
condition that is safe and without risks to healtld the provision and maintenance of means of adoesnd egress from it
that are safe and without such risks;

() The provision and maintenance of a working emwvinent for his employees that is, so far as isoeably practicable,
safe, without risks to health, and adequate agdeganenities and arrangements for their welfareosk; a

(g) Compliance with sections 7, 12, 37, 46, 75 addParts Il and IX and such other duties as neayriposed on him by
regulations made under this Act.

3. An employer shall—

Ensure that all hazardous chemicals present imthestrial establishment are labeled in a waylgasiderstandable to the
employees, or are identified in the prescribed regnn

Obtain or prepare, as may be prescribed, an urekplremical safety data sheet for all hazardousiiciaés present in the
workplace;

3.6 Licenses and Permits

In order to manage the environmental quality stedgldhe EMCA requires that project proponentsafpthe NEMA for
various types of permits depending on the natutbeproject once it becomes operational. Thesmigemclude:

» Effluent Discharge License (for wastewater dischargto sewer systems)

» Air Emission License (for air pollution)

» Waste License (for transport, storage and dispufsall types of wastes)

e Other statutory licenses and permits

3.7 Policy Guidelines on Environment and Development

Among the key objectives of the Policy Paper oniemment and Development (Sessional Paper No. B969€) are to
ensure that from the onset, all development pdljcpogrammes and projects take environmental derations into
account and to ensure that an immediate envirorahémpact assessment (EIA) report is prepared for iadustrial
venture or other development before implementaimong others.

The policy recommends the need for enhanced reessele of residues including wastewater, use of f@n-waste
technologies, increased public awareness and adpfioec of clean environment. It also encouragesti@pation of
stakeholders in the management of wastes within lthealities.

3.8 Building Code 2000

Section 194 requires that where sewer exists, thapants of the nearby premises shall apply tdated Authority for a
permit to connect to the sewer line and all thetewsater should be discharged into sewers. The etgte prohibits
construction of structures or buildings on seweedi
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4 BASELINE INFORMATION

4.1 Location and General Description

Embu Municipality is located in Embu West Sub Cquimt Embu County on longitude 327’ East and latitude®82’
south, at an altitude of approximately 1,400 m &besa level. Embu town is situated about 130 krthrafrNairobi, on the
tarmac Road B6 from Nairobi to Meru. It covers agaaof approximately 80 KmThe most developed area is within the
area of 24 krhof which 5.5 knf constitutes Embu Town centre. The proposed sigewhge treatment plant to supplement
the existing facility is to be built at the confhee of Rupingazi River and Kamiugu Stream as recenated in the report
by consultants for the design at the outskirtsrobl Town.

Embu town Settlement Patterns are influenced bippsgraphy. The settlements reflect both conctedraettiements and
scattered settlement following the topographicéges within the areas of the expanded town covexitajal of 80 krhas
stated earlier. Pockets of concentrated settlensatbowever noticeable in satellite towns. Thé udaan settlements are
found within the old 24 kimwhile the scattered settlements (unplanned) takehe bulk of the extended town. This
element is explained by extension of the Embu tbaundaries into the rural settlement that are énptbriphery of the old
Embu town. Outside the initial 24 Krthe urban growth is ribbon and tends to follow tive major trunk roads B6 (Embu
— Meru Road) and B7 (Embu — Kiritiri Road). The Bb&ervice Centres within the extended Embu towmbary area
include:- Mutunduri, Kangaru, Karurina, Kimangatjuikiri markets in Embu County and PIl, Gathoge Wipi, and
Mugamba Ciura markets in Kirinyaga County. Emerdirogn the above observation, the population desssitvithin the
town boundary have also followed a similar pattétowever, available data on densities as per theuseonly refers to
the old Embu town boundaries of 24 %thus leaving the bulk of the area within the 87 kmea unaccounted for.

The areas that constitute the expanded Embu towartly are as stated below. However, the arearttptires immediate
sewage facilities are the old developed areas ®k8&7 within the former 24k extended town boundaries before the
current Embu town boundary was further expandétdaurrent size of 80Kntater.

Table4.1: Population for all areas of expanded EmbTown

Name Of Area Area In Km? Population 2009 Census
Gatituri 10.7 5,875
Kiangima 6.3 4,345
ltabua 30.1 8,228
Dallas/Stadium 3.5 18,767
Kamiu 6.6 15,020
Njukiri 6.7 4,615
Nthamb 6.7 4,290
Gatunduri 9.0 6,309
Total 79.6 67,449

Embu Town is the seat of the County Governmentrob& County and the Headquarters for Embu West Sun@ and
the Central Government Regional Headquarters. Tdnthern part of the town comprises schools and wgowent
institutions while the central and southern paftthe town comprises the County, Sub County andtr@e@overnment
administration offices as well as commercial egshbhents.

The developed part of Embu town is in dire needaferage facilities. The western part of the towd a portion of the
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Central Business District are sewered. But thetgrgaart of the town does not have sewerage systbmselected areas
of town proposed for sewering in this report thshikit pro poor tendencies are Dallas, StadiumeBUalley, Parts of

Majimbo, Kanjuru, Muruatetu and parts of CentrakBiess District that are bounded by Rupingazi Rigehe south and

west and Kapingazi River to the east. The Refiratesage final design report covers the whole ofiéneloped town but
zeros only on some selected areas of phase 1 sreet ®ut by Runji and Partners report of 1994. ddwerage of the

whole developed portion of Embu town has been demnsd because the sewers expected to be constexetedpected to
eventually carry the ultimate sewage generatedmitte town to the future site of the sewage treatnplant.

4.2 Topography

Embu Municipality is traversed by a number of snsifeams and rivers which are tributaries to the taajor rivers,
Rupingazi and Kabingazi. These streams and rivave ltut deep valleys and have created steep balsichich have
caused great difficulties in urban development. @egelopment of the town was initially concentratadinly on the
ridges between the streams and rivers but is nkingaglace in the gently sloping areas east ofttilven Centre towards
Don Bosco area along the Embu - Kiritiri road. Téhé&r a general slope from north to south of 17(hm km, or 4.3%
within the valleys and gently slopes on the largt edKapingazi River.

4.3 Climate
The details of the Embu town climate presentethiénsewage master plan are as reproduced below.

4.3.1 Temperature

Temperature has been recorded in Embu during thedp®942 — 1951 at Embu Agricultural training sehd he records
are given on Table below. The records indicatetti@toldest month is August when the mean minirtemperature is
13.6€-The-table-shows-the-biggest-deviation-from-terly-mean-minimum-temperature-is only’C.1

4.3.2 Rainfall

Observations of rainfall have been carried ouhatthen Embu Development Centre which is now knasvEmbu Kenya
School of Government. The mean precipitation folbErtown indicates two rainy seasons: Long rainslamch — April —
May and short rains in October — November - Decembe

4.4 Evaporation

Evaporation is not measured at Embu, but can bmastd from “studies of potential Evaporation inriga” by T.
Woodhead, Nairobi, 1968. Sheet No. 7 of this palii shows that the annual mean evaporation isasd at about
1900 mm per annum. To illustrate the variation miyithe year, statistics from a meteorological statsome 20 km south
of Embu, at Mwea Rice Irrigation scheme ExperimBtation are presented in the table below.

From the table below it appears that the monthlammevaporation does not vary significantly from #vwerage monthly
mean of 8.3% for the whole year.

Table 4.2: The Variation of Evaporation. Embu — Mwea Experimental Station No. 90 37/112

Mean Monthly

Evaporation Monthly mean in

(1963 - 1970) Percentage of
Period (mm) Annual mean
Januar 192 9.7
Februar 19§ 10.0
March 191 9.7
April 164 8.2
May 139 7.1
June 12C 6.1
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July 112 5.7
August 135 6.8
Septembe 17§ 9.C
October 211 10.7
Novembe 153 7.8
December 178 9.0
Year Total 1971 100

4.5 Geology and soil conditions

The geology of the area is described in the “Geploigthe Fort Hall Area” Report no. 73, Geologi&lrvey of Kenya.
The Geology of the area is characterized by thebyemow extinct volcano, Mount Kenya. The geologistmata resting
upon the Precambrian rocks are of volcanic origithe area around Embu and they are called the M&emya phonolite.
Four kilometres west of the proposed treatment sjotke basement rock outcrops is the Murinduko. Hilbng the
Rupingazi River, the Mt. Kenya phonolite was heaeiloded in Tertiary times, and a deep valley fatimethe phonolite,
was in Pleistocene times filled up with Thiba ba#alving down from Mt. Kenya.

Soil investigations were carried out during theparation of the sewerage master plan and also gletirrent reporting
period. Investigations revealed that, the upper glathe plot up to a depth of two metres, the soitsists of murram and
rock boulders. The middle portion of the pond sitéghe same depth has murram on the lower quantetree upper part
deep loam soil. The lower part of the plot has deam soil only. The soil profiles result meansttihds possible to carry
out cut and fill pond construction without borrowinonstruction soil from other areas.

4.6 Institutions and industries

Embu is the administration centre of Embu Countyhduses the County Headquarters for both the Gleatrd County

governments as well as the headquarters of Embua S¢kssCounty. The town therefore hosts a largeyafadsovernment

Offices. In addition, there is a Level Five HoshitaPrison, hotels and various educational faeditThe Town is however
lacking in heavy industries and only boasts ofva lfght industries, mainly for processing agricustband forest products.

46.1 Schools

There are many public primary and secondary schwitthén the town area, private boarding and dayost$ secondary
schools both private and public, as well as tecirschools.

4.6.2 The level five hospital and medical centers

The Embu Level Five Hospital has an average atteredaf more than 700 outpatients daily. The nundfénpatients
range between 700 and 800 though the number ofithb&eds is 714. The Level Five hospital emplo$® persons.
There are some 32 staff houses within the hospithlabout 175 residents.

A medical training centre is attached to the hagpithe current number of students in the centi25& The hospital is
located at the area of Embu town that is conneictélge existing sewerage system. Private clinie® tsprung up in Embu
town and most are located in the Phase 1 areasvitat recommended for sewering in the design refgamne clinics
attend to outpatients only while others have goh looitpatient and inpatient.

4.6.3 Embu prison

The Embu GK Prison is located at Majimbo, aboutrBGfom the Embu - Siakago road. The prison is piainfor
2,500 prisoners and approximately 2,500 staff &ed ependents. Currently, the prison holds 7@bpers and about
600 resident staff and dependents.
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4.6.4 Institutions and colleges

KARLO Center is located in the Northern side of thein. The centre situated south of Kangaru wateage site for
EWASCO has 150 employees. Across the Embu — Mead east of the College is the Kenya School Govenhme
formerly the Government Training Institute. The @ahhas a student population of 520 day scholags7@® boarding
students. It has 45 residential houses for thé istéfie compound.

Embu University has taken up the land that formers being used by the EAST College. It currentg la student
population of 2,000 that is going to increase @06, students by the end of this year once the teontake joins the
college. When fully constituted, the university khave a student population of 10,000students.

4.6.5 Embu Slaughterhouse

A slaughterhouse is located at Majimbo area pasEthbu GK prison. 12 persons are employed at theykterhouse but
none is resident. Twenty cattle and fifteen goats dlaughtered every day. The slaughterhouse bagwih effluent

treatment plant consisting of screens and a gteageand two waste stabilization ponds in seriédudnt from the ponds
is led to soak away pits in form of trenches. Qutifye the performance of the treatment plant iss&attory.

4.6.6 Hotels
The growth of Embu town has led to the openingesesal hotels to cater for the increased demanéddoommodation
and catering services. There are 54 hotels of ngryiandards with a total bed capacity of 1,690nm0

4.6.7 Food premises
There are many places in Embu town that serve felatied items. The food premises number approxignagin the
town dealing with different classes of food product

4.6.8 Non food premises
There are also premises in town that provide atberices other than food products such as elecgémigets, furniture
etc. they number approximately 25 and are of diffeclasses.

4.7 Embu town water supply

Initially Embu town had one water source namely Klapingazi water source. Due to the inadequacyhefkapingazi
source due to the high water demand for Embu tdNgandori/Nginda water supply project was used fpkment the
Embu water supply. The water supply was still ifisight to cater for the needs of Embu town anéeosd source was
identified by EWASCO and constructed on river Rgpiri.

The raw water from Kapingazi intake was being datt Kangaru water treatment works and it hadeumtion capacity
of 2,700n per day. This source has since been abandonedtstRupingazi source was constructed and laeareded.
The former Kangaru water treatment works site i& heing used by EWASCO as a treated water stotigge s

The raw water from Rupingazi Water intake is giateitl to a treatment works at Mukangu which is s#laabout 6km
north of Kangaru site where the old water treatnm@ant used to be. This new water treatment planisitucted by
EWASCO has a production capacity of 12,08Qmer day. However, the water supply for Embu towes wecently
augmented with funds obtained from JICA that insesathe water supply production capacity to 27,600en day an
increase of 15,000hper day. The Embu water treatment works is manageti7 persons. The whole town is now fully
supplied with piped water except for those thatehaet applied to be connected and those who bugrvratm kiosks that
were constructed by Plan International that tapewfibm springs below the Kanjuru estate. The watgply has also
been connected to people living in rural areasiwiéimd on outskirts of the town that have appl@&dcbnnection and also
to the people on the periphery of the town.

EWASCO has also extended the water coverage thitsatiewns of Kiritiri and Gachoka in Mbeere Sowghb-county and
their periphery too.

4.8 Existing sewerage and water systems

The existing sewer reticulation system covers mabshe Central Business District, some parts ofwlestern part of the
town centre, the area around the Embu Level Fivepiial and Majengo site and services schemes.sltré@ently been
extended to cover Kaunda Estate, the neighbourhobBsnbu Level Five Hospital, Spring Valley Estated Upper Blue
Valley Estate.

The sewerage system in Embu town centre was catetiin 1973 while that in Majengo site and sengcheme was
constructed in 1978. Several extensions to the rsémes have since been made by EWASCO. The tetadth of the
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existing main and branch sewer lines with diam&&¥ mm and above is more than 27.0 km. The sewergemerally in
good condition and are well maintained.

4.8.1 EXxisting sewage treatment plant

The sewerage system is connected to a public tezdtplant consisting of a screen, grit chamber fmd waste
stabilization ponds with an outlet to Rupingazi &ivThe treatment plant was designed to treat 8@Jwaste water per
day. The spiral pond and the original sewer netwegke constructed in 1973. Two new stabilizationgmwere added by
EWASCO in 2008 and they became operational in 2008 the capacity of the treatment plant to aigs00nt per day.
The initial treatment works is circular in shape isupartitioned to form a spiral channel with atet on the outer side and
an outlet at the centre to increase the sewageta®tdime.

The pond has a mid — depth diameter of 110 m amater depth of 1.37 m and thus, a volume of appmasély 13,000 fh

It is furnished with a baffle wall on one side bétinlet to prevent short circuiting of flow. Oneamge, desludging has been
carried out at 4 years intervals.

The flow from the circular pond now enters a 5,08@maturation pond that empties to a 3,06@wnd. These ponds were
added in year 2008 - 2009 to improve the qualitgféitient.

The 3,000m empties to the last pond that was originally carged as a temporary pond to take up the inflgeming
desludging of the spiral pond. This last pond haagacity 2,000/ All the sewage ponds at the existing treatmernksvo
taken together have a combined capacity of 23,800¢ih a full sewage treatment to achieve the aizd®e BOD effluent
load of 20mg/l, the current treatment works cary @aimfortably treat about 1,506mf waste water per day.

Flow measurements carried out in the year 200eyEWASCO show the average inflow into the firshghdo be about
700 nt / day compared to a flow of 616fday in 1993. The current flow to the pond that weden in May 2016 was found
to be 1,500rhof waste water per day. This shows that the fléwsewage from the connected part of Embu town o th
sewerage treatment works has more than doubledréhment capacity of the then existing seweragatinent plant
before the addition of the extra maturation ponalsvithstanding the fact that the bigger part of deseloped Embu town
is not sewered.

The composition of the treatment plant influent afitlent were determined occasionally by the tivamicipal Council
that was running the Embu sewage treatment woréidaaly by EWASCO, that runs both water supply aradte water
disposal systems.

The results for the final effluent released frore Sewage treatment works taken in 2009 shows the ®Chave been
35mg/l. The figure was expected to become bettezrmthhe two ponds attained their full treatment pté once the
seeded aerobic bacteria multiply to their full moi@ but as long as the influent keeps on incregsthe BOD would
hardly be reduced further. This value of the figfiluent BOD5 level of 35 mg/1 exceeds the accdptB®D standard of
20 mg/1 as per set WHO.

The faecal coliform (FC) bacteria, in the finalmlaffluent had earlier in the study of the Maf&an found to be about 2.6
x10° FC/100 ml. The required standard of 5 X EC/100 ml was, therefore, far from fulfilled. Thbove results show the
performance of the treatment plant with its exggptinad is not only unsatisfactory but cannot effedy treat the waste
water as it is already overloaded.

4.8.2 Effluent recipients

There are two major rivers in Embu County thateérae Embu town. These rivers are the RupingaziteedKapingazi.
The rivers are both perennial but are heavily tdfpe both domestic and irrigation waters. The #xgssewage treatment
works and the proposed one are both situated adjaceriver Rupingazi. Rupingazi is therefore, tieeipients of the
current sewage effluent and the expected effluent the proposed sewage ponds.

Records of the flow of the river Rupingazi showattthe Rupingazi waters can accept an effluentarthan 1,800fper
day and provide a dilution exceeding the recommemdto of 1:8 as per the Master Plan Report

4.8.3 Other methods of waste water disposal in project &a

The sanitary conditions in the unsewered areasriblEtown are deplorable and requires immediateweliThis has been
compounded by the availability of adequate potataeer supply in Embu town. When the sewage systas uilt the
water demand in Embu town was a meagre 2,3q@m day. However, as the town continued to grov,water demand
substantially increased but the water supply prido@t Kangaru water treatment works remained @nb@ondi per day.
Meanwhile, the waste water that was being generategwered area of Embu town and taken to theiegisreatment
works at that time was receiving proper treatmewttae effluent was within the WHO acceptable stadsl

EWASCO sought a loan in form of materials from thegppliers and upgraded the Embu water supply systeth
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constructed a new intake at river Rupingazi anchmtreatment plant at Mukangu that has a capatit2,000mM per day
thereby easing the water shortage in town. Therveaieply has since been augmented to the currgatitg of 27,000
per day.

This increased water supply system without corredpg increase in the capacity for water treatnpdenit has resulted in
sullage finding its way in the open drains in Enbwn posing a grave health hazard.

Kangaru secondary school and Embu University Cellegve old and well maintained sewers consistingpatrete pipes
of 150mm diameter that are connected to the itigtital treatment works. The sewage treatment wéoksKangaru
School consists of a grit chamber, a septic tark artrickling filter with hydraulically propelledotating arms. The
operation of the plant is, however, very poor. €fuent is released without proper treatment. fbatment works for the
university consists of lagoons that are also owgeiifig due to the increased population that curyamks the facility that
was being used by EAST College and KARI.

Other areas which are not covered by the existewgesage system are served by either septic tankst datrines.
Depending on the number of users and the natutieeacoak area the sewage flow sometimes exceedsipiaeity of the
soak area. This is especially the case in unsewanmstial commercial and residential areas. EWAS@Diges septic tank
exhausting services at a nominal fee of Kshs. 2000per 5 load. Access to most of the septic tanks, howesesften
very difficult, resulting in infrequent and/or urdignic manual emptying of these septic tanks tonog®unds mostly
during the night. The revenue that was generatethdyexhauster service in year 2008 was Kshs 2@3000. In rural
areas and in areas with low class housing, theofigit latrines is very common. Unimproved pit Ings are odorous,
attract flies and are, a potential health risk. Bamitary conditions in areas where the latrines wged are therefore
generally bad.

4.9 Population projections and development plans

The population growth rate and projections up t8&€@re shown in table below. This draft refined exage reviewed
final design report has based its population ptmacon the 1999 census and the 2009 census whiek Embu town a
growth rate of 1.55 % per annum which is adoptetiesd of the 1.45% which is the growth rate of Er@lounty. The
growth rate of Embu town is higher than the grovette of Embu County. This higher growth rate oftitnen is attributed
to the movement of people from rural to urban aneagarch of employment opportunities.

Table 4.3: Population Growth Rate for Embu County aad Embu Town

Name Actual Population/year Growth Rate
%
Area 199¢ 200¢
Embu County 447,15¢ 516,21: 1.4F
Embu Town 52,44¢ 61,14( 1.5¢

4.10 Town development plan and population projections

The former Ministry of Lands and Settlement, thentepartment of Physical planning compiled a miowial long term
town Development plan, in September 1978, which tlvasasis for the Sewerage Master Plan prepar&biayconsult.
However with time the area use has been changed sjgnificantly to the extent that it is not nowsgible to use land
use as a basis for the determination of the waatervproduced in each Zone for Embu town. The atidevelopment
that is taking place in Embu town shows that theidemtial areas are scattered all over Embu towanirunplanned
manner in the area. The commercial, business amiheadrative areas are located in any area in Etatmn and not only
at the town centre.

The institutional areas are, like the residentiaba, scattered throughout the town, but the langtitutions (Kenya School
of Government, Kangaru School, Embu Girls, Kangarumary School, Embu Agricultural Research Statma Embu
University College) are situated to the north & tbwn along the main Embu-Meru road and betweertthbu Level Five
hospital and Kangaru village. The industrial depetent is planned to take place in the southerngdatte Municipality.
The industrial areas are mostly planned for ligituistries. The small area that was reserved foryheaustry has been
taken up and developed as commercial and resitlantia.

The steep hillsides along the small streams whielvetse the Embu town were considered as unsuitableany
development of the town and were therefore defiagdpen space area for agriculture and recreatawidlities. But
demand for housing and commercial facilities haeketb the grabbing and subsequent developmenbséthpaces.
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The north-western part of the town is mainly reedrfor agriculture.

4.10.1 Population projection in the study area

The population projections that were arrived ahim Runji and Partners design report during theevewf Master Plan are
at a considerable variance when compared to 200%uUSe The estimated population in the Runji regort the
Municipality was 84,000 in 2005 compared to acteisus population of 61,000 for year 2009. Theegfibiis prudent to
use the population growth rates for Embu town detifrom the last two previous censuses as the reatistic approach
especially when it comes to design of the sewedstha Treatment Plant. Even if the Treatment fycis to prove in-
adequate in the near future it is going to easeteeloading being experienced by the existingttneait works and it can
also be expanded later when more funds are availed.

During the review of the Runji Embu sewerage desggort by EWASCO, a small area of phase 1 in tségmh report was
identified for sewering as it was found to be tleediest in terms of sewage disposal problems. Bpalation growth rate
for each area was considered as shown in the below:

Table4.4: The population growth rate for the sele@d areas to be sewered

Area Actual Population Growth
Rate (%)
199¢ 200¢ Pa
Central Divisiol 52,44¢ 61,14( 1.55%
Municipality Location| 36,92( 42,69: 1.46%
Dallas/Stadium 16,99: 18,76 1.00%
Kamiu 11,357 15,02( 2.83%

4.10.2 Total population within the prioritized area

The areas that are desperately in need to be s&\aacthave been prioritized as per the EWASCO tepuat are in the
terms of reference for this consultancy are speadlfi Dallas, Stadium, Blue Valley, Parts of MajimiiKanjuru, Muruatetu
and parts of Central Business District. These aik lp areas in Embu town and are currently stlinggvith waste water
disposal problem and they need the sewerage seivitaediately. Dallas, Stadium and Majimbo are Ineome estates
and the people in these areas use pit latrine éstevdisposal considering the fact that these areaslmost encompassed
by the development that is taking place in Embuntawd also need better sanitation facilities.

The following table shows the total population witthe developed Embu Central Division covering<t% on which the
design of the sewerage system and sewage treapiaertis based. Part of the population of Embu tehall continue
using the existing sewage treatment works as tbpgged new works is designed to cater for onlydtitian population
of 12,500 persons due to the unavailability of lasdhe available 5 acres can only accommodateageetreatment ponds
of capacity of 2,000fper day.

The sewer design is now based on the ultimate wigsrand as opposed to the land carrying capacitheofrevious
design as carried out by Runji and Partners dtieetghange in land use in Embu town.

Table 4.5: Projected Total populations within Embutown
Yeal 199¢ 200¢ 201¢€ 201¢ 202¢ 203¢

Populatior 52,44¢ 61,14( 68,09 |[70,21¢ 81,89¢ 95,90¢

4.11 Electrical Power
Electricity is readily available for any key devetoents within the town. The present situation & #lectricity has been
extended to many areas outside the old Municiphbiyndaries. Power for industrial development élilg available
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4,12 Communication and transport

Internet services are fully available in the towithwnmany cyber cafes as well as connections thrqagtable broad band
modems supplied by Airtel, Safaricom and Oranghkileglphone companies. There are also courier sesvprovided by
G4S, Wells Fargo and others as well as the PosteOservices

The two main roads serving Embu Municipality areB¥Wbu-Kiritiri-Garissa Road and B6 Embu Meru Ro&bth roads
are tarmac with heavy vehicular flow. The appradeniength of major roads in the Municipality iab54.4Kms. Out
of this only about 18Kms (33%) are tarmacked. Tdasls within the study area need constant maintenahaxumber of
roads are not motorable especially during the raggsons. There are no provisions for the nonisedrimodes of
transport in the town.

4.13 Petroleum dispensing outlets

There are about 13 fuel stations within the towmgosing of 7 petrol stations, 4 filling stationsca2 kerosene pumps.
These facilities are located along the B7 and Blso Those along the B7 (Kiritiri) road are ch&edzed by congestion
and vehicle/human conflict. Some petrol statioresused as parking spaces at night when the tolesssusy. More are
coming up.

4.14 Public Transport System

Matatu services have improved for the last fivergedt is estimated that there are about 200 Matahicles operating the
following routes:Embu — Nairobi, Embu — Kiamberenlii — Kathageri, Embu — Kitui, Embu — Mwingi, Embieru.
Formal employment from the Matatu industry is eatieal to be 450 people and an equal number-eaiin@linbod
through part time tout business, vehicles, vehi@shing and vehicle servicing.

4.15 Recreational Facilities

There are two major public recreational faciliie€€mbu, namely Embu Municipal Stadium and NjukiSK showground
having areas of 5.0 Ha and 33.0Ha respectivelyes&lwo facilities have remained underdevelopedéémiting
sporting facilities. National and provincial spog activities normally take place in Kangaru Sdrenod Kigari Teachers’
college playgrounds. This often interferes witlirféng programmes. The ownership of the stadiusralso remained
unresolved.

4,16 Wetlands/Riparian Reserves

Embu has several pockets of wetlands scatterdebientire Municipality. These take the form of swa and collection
basins. The riparian reserves are along the miajensr(Rupingazi and Kapingazi) as well as smaflashs. The reserve
varies from 6 — 30 meters depending on the rivébeyaradient.
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5 ANALYSIS OF ALTERNATIVES
In considering the development options, three radtives can be considered. These are:
i.  The No Action Alternative
ii.  The Proposed Development
iii.  The Proposed Development with modifications
iv.  Proposed Development in another location
v.  The recommended alternative

5.1 The no action alternative

The selection of the “No Action” alternative wouttkan the discontinuation of project designs andlr@s the site being
retained in its existing form. There are physibadjogical and socio-economic implications of thlsernative. Physically,
the site is unlikely to undergo any major changemfits condition at present, with the exceptionhaf potential for plot to
lie idle. Biologically, there is vegetation presentthe site which is likely to be affected, oth®an the potential for growth
of weeds introduced by avifauna, wind or other rsedfithe vacant condition is maintained, this cordsult in future out
breaks of diseases due to poor sanitation for tharuresidents hence perpetuating poverty duectease on money spent
on hospital bills and drugs. The “No Action” Altettive is likely to have the greatest implicatiomstbe socio-economic
and health environment of the area and surroundisgdential town community. Due to the proposedliguaf the
development it is anticipated that it would providemajor opportunity for eradicating diseases spréae to poor
sanitation, and benefits associated with the enmpémyt among others. If this alternative were adqptesiproponent would
need to find an alternative site for the developnaoero implement it outside Embu Town

5.2 The proposed development

This alternative would see the construction ofgbwer facility as proposed by the proponent, andudined in this EIA
document. This option has good support (based suitseof stakeholder consultation) by the persohse would be most
affected by its implementation, i.e., residentshimitthe environs and land owners as well as deeetopTherefore,
residential community support is anticipated far ttevelopment. The proposed development is in tandi¢h town plans
hence is appropriate at the present proposed site.

Generally, it is believed that this alternativelyilovide positive benefits to the residential commity and in improvement
of sanitation and ultimately reduction of diseasevplence in the town due to poor sewer waste diapdhis also includes
benefits such as employment opportunities, redeost of construction for land lords, increase Wl standards et al. If
approved, construction at the facility is schedutethst approximately 12 months, and is likelytovide employment for
an average of 10 individuals during pre-construst®0 labourers during construction. Site work Wil completed on a
single shift basis to minimize disturbance to restd in the area. Additionally, the multiplier effe to the construction and
support businesses like food during this period likaly to affect a much larger number of personghe proposed
development is being designed and built to meetxoeed local and international standards and régunga The proposed
construction technology and design is suitabldgHerproject.

5.3 The proposed development with modifications

If there are issues concerning the project that beagnhanced, changed or modified to increasectteptability of the
project, then these issues should be considerdtlisitime based on consultation with residentthefarea, it appears that
there are several issues that once resolve satisfaevhether through modification or compromisewld further increase
support for the development. These include buhatdimited to:

e The proponent should follow requisite laws whenstarcting

* Foul odours should be controlled

All these issues are easily resolvable througheeitiodification or compromise and we do not fordbese issues
resulting in disapproval of the development byriested persons and regulatory agencies. The propbase resolved to
work with the neighbours and residents to designstruct and operate a quality facility that wil the pride of all
involved or benefiting in its operation. This altative retains the same positive benefits as wamtaining the proposed
development option.

5.4 The proposed development in another location
Other locations were considered in conjunction whth proposed location for implementation of thigjgct.

Alternative 1
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The construction works will be implemented in twmapes i.e. 1 and 2. Phase one was implementedavidtruction of a
concentric sewer system and two ponds of capazitytd 5,000 M of effluents per day. This caters for areas whieh
substantially developed and where waste waterloandasily by gravity. These areas are boundeddiyikigu stream to
the east, Rupingazi River to the south and Kafit@r to the North West and Kangaru Schools tontbrgh. The existing
sewer plant is located near Embu town approximdtddyometre from town center near Dallas Estatee freated waste is
discharged into Rupingazi River from Kamiugu streblowever, due to the elevation of this site, ahly western parts of
the town are covered. Phase two involves constmict a treatment plant at a site off Embu — Kirithad and laying of an
8 kilometre trunk sewer line to the site.

Alternative 2

The works in this phase can be implemented inratere phase 1 above, but another phase i.e. 1 betincorporated to
service Majimbo area and other areas bordering Kgunstream to the west and Kapingazi River to thet.Hn Phase 1B,
the second sewerage system can be constructedimideand Kamiu areas and a second treatment jglaoihstructed at
the confluence of Kapingazi and Rupingazi RivetisBecond treatment plant site requires aboutotres of an access
road on a difficult terrain. This is envisaged &vé a capacity of holding 15,000 of waste water per day.

As noted earlier, the Rupingazi and Kapingazi Rivamnfluence site has been considered as thesidedbr the whole of
phase 1 by environmental and financial considematidhe site is however inadequate and hence thieechf Kamiugu
confluence site. Implementation of this phase milblve abandonment of both Kamiugu and Kapinganfitence
treatment plants.

Alternative 3

This phase can be implemented as is recommendbd sewage master plan. The main features of lteisative is the
initial construction of a treatment plant at thie siear the airstrip off Embu — Kiritiri road anad & kilometer long trunk
sewer line to the plant. This could be implemeritetthree parts:

Stage 1 of phase 1 involves construction of atpeatment plant near the airstrip off Embu — Kiritoad, a trunk sewer for
the ultimate flow to the treatment plant and sorlected primary and secondary sewers in the cesdraimercial and
residential areas

Stage 2 aims to improve the sanitary conditiongHerinstitutions in the Embu northern areas ofrtlumicipality, the
western part of the town center and areas eastrofugu stream

Stage 3 aims to improve the sanitary conditiorisaimgaru and majimbo areas and others to the edstoath of matakari
stream phase 2 of the works caters for the whoteemunicipality including areas north of Kang#illage and East of
Kapingazi River.

All the above 3 alternatives are not feasible beedhere are no funds available now or in the fugare and would
require over Ksh. 500 million to implement.

5.5 Recommended alternative

No other location was able to offer the comprehenpackage as indicated above. As a result, ndidocthat was more
suitable or amenable than the present site wasfiédri.e. the Kamiugu and Rupingazi Rivers cogfige site. The
recommended alternative is the “Proposed Alterpathecause it recognizes the viability and needHerproposed
development, is designed to address environmee#dithissues and concerns, meets or exceeds allréggulatory
requirements and supports communication and cdagans during all stages of the development betwbe proponent
and the surrounding residents. The area land ovivaeres full support for the project also.
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6 PUBLIC PARTICIPATION

Section 17-1 of The Environmental-Impact AssessraadtAudit Regulations, 2003 requires that an Eiéudd “seek the
views of any person who may be affected by thegottjImmediate neighbour’'s comments were sougtitthe following
comments were presented:

The public participation was carried out using cieed questionnaires. (See copy of filled quest#mes in the annexes).
Some of the residents refused to participate lindilthe questionnaire for personal reasons. THewing is therefore the
analysis of the questionnaire:

Questionnaire analysisfor the construction of Embu town sewersystemby EWASCO at blue valley and Dallas
areas

Question 1:
A 100% of all the respondents supported the prapegpansion of Embu sewer system by EWASCO for gewa
treatment.

Questionla:

100% or all the respondents said that there wilpdstive aspects during implementation of the peggl projectThe

respondents highlighted the following as the pesidspects of the proposed project;

» The project will encourage investors to develoghkrige buildings in the proposed areas as the neament of
sanitation waste will be catered for.

* The new sewer system will help accommodate morplpéon the town as well as commercial and resiéébtiildings
that are not currently connected to the alreadstiexj sewer system.

» Some respondents were of the view that they wililile to save a lot of money that they use to pagédrvices
rendered by exhauster companies that are alwaysexeensive.

» The respondents noted that there would be bettdrdae practices where land used for construcfisoak pits will be
used for other gainful developments.

* The respondents acknowledged that the construcfiamew sewer system will ease the congestiorentiyr
experienced at the existing sewer plant which iy iadequate.

e The respondents said that the proposed projectkeidite job opportunities for the town residents.

» The respondents noted that the proposed sewensygteenhance and improve the hygiene of Blueesalnd Dallas
estates, as well as that of Embu town in general.

* The respondents noted that the sewer system wébleto curb the use of pit latrines in some loeome areas hence
promoting hygienic practices.

* The respondents said that treated waste waterecagulsed for agricultural purposes.

» The respondents highlighted that a new sewer sysféiead to the closure of the old sewer planishhhas been
limiting the expansion of Embu town towards thaediion. This in turn will lead to the growth andpansion of Embu
town.

» The new sewer plant will ease the treatment pratedss currently burdening the existing seweteys

* Cleanliness in plots currently using pit latringdl e greatly enhanced.

» The proposed project will reduce land pollutionttisausually as a result of leakages in the exgssiewer system as
well as sewer line bursts experienced in some péiEsnbu town.

» There will be proper disposal and drainage of wastiers and this will improve the cleanliness ofl@&aestate
especially during the rainy seasons.

» The respondents noted that the facility will beealol cater for the increasing number of Embu Toggidents since the
town’s population is rising steadily.

Question2:

The respondents highlighted the following as sofrte@negative impacts of the proposed project ém@ntation;
» Foul odors will affect neighbors adjacent to thegmsed facility as well as the areas’ residents.

» The site will become a breeding ground for mosegtbence increasing the cases of illnesses irr¢lae a

» Improper treatment of waste water in the sewertptaay cause diseases.
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» Accumulation of waste substances in the facilityratiect the adjacent lands making them unsuitédslagricultural
practices.

» Leakages of untreated water from the sewer plagtfind its way into rivers hence leading to watetytion.

e Air pollution may occur.

Question 3:

All of the respondents did not find any sensitiitessof cultural, scientific or of their interesteat would be interfered with

permanently or temporarily by the implementationhef proposed project.

Question4:

The respondents gave the following as issues tloeydiike to be addressed concerning the proposgddt;

» The proponent (EWASCO) should ensure proper maantes of the facility to avoid any leakages andatia-

»  The proponent should ensure proper maintenansevadr line pipes to avoid bursts that have beenreqed
previously in some parts of Embu town.

» The sewer plant should be operated well to redadeddor associated with sewer facilities.

» The facility should be properly fenced to reducarates of occurrence of any accidents around the plar example,
cases of drowning of children.

e The current existing sewer plant should not beawgtl and should be maintained regularly.

» Respondents from Embu College would like controhsuges taken to curb bursts that are experiengedargy in the
institution.

» The proponent should consider constructing dedérdthwaste water treatment facilities to caterfdfeople who will
not be accommodated by the proposed facility.
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7 ENVIRONMENTAL IMPACT IDENTIFICATION AND MITIGATION

An environmental impact is defined as any changetexisting condition of the environment.

To systematically identify the impacts associatdtti the proposed development, an impact matrix nvade which
arrayed the main project activities against thevaht environmental factors and mitigation measures

7.1 Site Preparation phase

Impact: Lack of ground cover

Site clearance and construction practices gendeally to the removal of existing vegetation. Thasetices remove
ground protective plant cover and expose the satosive surface runoff during heavy rainfall egeas well as wind
erosion. The inappropriate disposal of the cleasgpbtation could lead to associated negative itspatlocal air quality
due to dust generation. Approximately 3 acresd haill be cleared of all vegetation. As previoudlgcussed, the
sections of the site proposed for constructiorpairearily lands populated with bushes and a fewdreAs a result, there
are no significantly important floral species oggtation communities that would be negatively intpddy site clearance
and construction activities.

Similarly, negative impacts on avifauna, associatild the loss of onsite vegetation/habitat, aneeexed to be minor. The
project site is not used for nesting or breedindpibgls. There could also be a possibility of latedr sedimentation

Mitigation:

Vegetation site clearance should be phased amtofect site cleared as the need arises; as opposee practice of
clearing the entire site in a single major cleaeagxercise. This will help to minimise the amouinibare/exposed soll
present at the site, and thereby help reduce shefisoil erosion during heavy rains and flaslodimg. Areas of exposed
soil should be replanted with grass as soon aslppesdter construction; to help mitigate agairash flood erosion.

» The riparian area should be conserved and theestganced with suitable riparian vegetation

» Maintain the riparian reserve of twice the widthttod river undeveloped

Impact: Noise Pollution

Site clearance and construction of the proposej@girnecessitates the use of equipment to carrtheybb as well as
human labor. Transport vehicles have the potetatizave a direct negative impact on the enviraminhg noise
generation.

Mitigation:

* Use equipment that has low noise emissions aglstatbe operations manual.

» Use equipment that is properly fitted with noisduetion devices such as mufflers.

» Operate noise-generating equipment during reguteking hours (e.g. 8 am — 5 pm) so as to reduceakential of
creating a noise nuisance during the night or eadyning.

» Construction workers operating equipment that geesrnoise should be equipped with noise protectfoguide is a
worker operating equipment generating noise 80 dBA (decibels) continuously for 8 hours or msheuld use ear
muffs. Workers experiencing prolonged noise levéls 80 dBA should wear earplugs.

Impact: Water Quality

Removal of the vegetation can result in high sudpdrsediment concentrations from the runoff fromstte, during
construction phase. Fortunately, the majorityhef ¢arth works are stable areas to gently slopiegsaand hence the storm
water will be naturally drained in the area.

Mitigation:
Surface runoff will be controlled by temporarilykiyg the outlet of the significant storm water fe@at to provide some
detention behind the dykes.

Impact: Air Quality

Site preparation and construction has the potaatibhve a twofold direct negative impact on aialigy. The first impact
is air pollution generated from the constructionipment and transportation. The second is fronitiftggdust from site
and access roads, cleared areas and raw matéoigd sn site. Fugitive dust has the potentiaffect the health of
construction workers, the resident population dredviegetation and nearby rivers.
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Mitigation:

» Site access road should be watered every 6 howviglon reasonable time to prevent a dust nuisameckeon hotter
days, this frequency should be increased.

* The access roads (unpaved sections) through sitthshould also be watered and the sections obtm: monitored
so that any material falling on it as a resulthaf tonstruction activities be removed.

* Minimize cleared areas to those that are needbd tsed.

» Cover or wet construction materials such as soib&zkfill to prevent a dust nuisance.

» Construction workers working in dusty areas shdagigorovided and provided with respirators.

Impact: Employment
During this phase, an average of approximatelyet8gns will be employed. This has the potentifle@ significant
positive impact.

Mitigation
Not required.

Impact: Solid Waste Generation

During this construction phase of the proposedgatosolid waste generation may occur mainly fram points:
* From the construction campsite

» From construction activities such as site clearamtbexcavation.

Mitigation:

» Waste bins should be strategically placed withexdbnstruction site.

» The waste bins at the construction site shoulddeg@ately designed and covered to prevent accessrimyn and
minimise odour.

» The bins at the construction site should be adetjuabvered to prevent a dust nuisance.

e The bins at both the construction campsite andtnact®n site should be emptied regularly to prévarerfilling.

» Disposal of the contents of the bins should be garam approved disposal site. The Embu Countypdsite is
recommended. Appropriate permission should beltdfigm the NEMA) as appropriate.

Impact: Wastewater Generation and Disposal

With every construction site comes the need toigeogonstruction workers with showers and sanitaryveniences. The
disposal of the wastewater generated at the catistnuicampsite has the potential to have a mingatige impact on
groundwater. No significant environmental impagtse identified from this activity since the scayfehe project is
medium.

Mitigation:
Provide portable sanitary conveniences for thetcocon workers for disposal of sewage waste.rédppsed ratio of
approximately 25 workers per toilet should be used.

Impact: Storage of Raw Material and Equipment

Raw materials, for example sand, gravel, usederctimstruction of the proposed development wiktoeed onsite. There
will be a potential for them to become air or whte#ne. Stored fuels and the repair of construaiguipment have the
potential to leak hydraulic fuels, oils et al.

Mitigation:

» Raw materials that generate dust should be cowwregtted frequently to prevent them from beconairgr
waterborne.

» Raw material should be placed on hard stands suileliby barriers for containment.

» Equipment should be stored on impermeable hardistarrounded by walls to contain any accidentdhsa runoff.

* No storage of fuels and oils should be done onsite
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Impact: interference with traffic flow and obstruction

Trucks will transport raw materials and equipmentis has the potential to directly impact traffimwv along the main
road and along the earth road to the site. Addlifitraffic will occur as a result of:

» Construction of the pipeline works

* Mobilizing and demobilizing of the equipment; and

» Construction of the sewer system.

The mobilizing of all of the equipment should bexpbd so as not to magnify impacts.

Mitigation:

» Adequate and appropriate road signs should beeeréxtwarn road users of the construction actwitie. reduced
speed near the entrance roads. This should beidl@oejunction with the NTSA

» Raw materials such as sand, murram should be amgoavered within the trucks to prevent any estgmnto the air
and along the roadway.

» The movement of equipment (trucks) during the qoetion of the facility should be limited to the wong hours,
8:00 am - 5:00 pm per day.

» All equipment should be transported early mornigih — 12 pm) with proper care being taken to reduc
inconveniences to locals.

» The use of flagmen should be employed to regul&tenvirucks have access to the main roads.

» Vehicles entering the site should do so safely evitrtausing obstruction

» Adequate notices should be placed the tarmac acocads

Impact: increase in accidents and injuries
Construction of the proposed development will imgohpproximately 50 construction workers. The jility of
accidental injury is high. There may be minor @jon accidents.

Mitigation:

» Alead person should be identified and appointdaetoesponsible for emergencies occurring on tiee Jihis person
should be clearly identified to the constructiorrkess.

» Make prior arrangements with health care facilifesh as a Health Centre in proximity, a privatetdioor the
Provincial Hospital to accommodate any eventualitie

» Material Safety Data Sheets (MSDS) should be digglapnsite.

7.2 Operational Phase

Impact: Flooding

The construction of the facility could minimize theeas of natural detention of water and resuttane peaked storm
water runoff flows. The potential for this impdiaim the project on the storm water flow regimeha catchment
involved was assessed.

The natural drainage on the site should be modifigtde design in order to minimize flooding andtect the treatment
ponds. The flood plain investigation results aaded that the flood plains downstream would beced as a result of the
reduction of the effective catchment area. Thedlplain upstream of the area is noted to be affeby implementation. It
can therefore be concluded that the implementatidhe project with the drainage provisions consadewill have a
positive impact on the flood plain characteristb€she catchments involved, by reduction of theljkflood plain area.

Mitigation:
Site drainage system should be made to recommestdedards and maintained

Impact: Employment creation
During this phase, an average of approximatelytafd may be needed for the proper operation ofttagect. This
represents an increase in the level of employméhtmthe project area. This has the potentidiga positive impact.

Mitigation
Not required.
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Impact: Solid Waste Generation and Disposal

The operation of the development has the poteottisignificantly increasing the solid waste at ¢fite. There will be a
need to remove the screenings and grit from tleeositneed basis. This material can be handledthétisame care as
municipal solid waste and should be carried toGfE dumpsite for proper disposal. The volume tiflsgaste is
anticipated to be medium; hence it must be wepaed. The removal of sludge from the systemredjuire that sludge
be removed frequently on schedule. The materihb&iremoved to the Embu County dump site or pwrty other
appropriate and recommended use.

Mitigation:

» Sludge drying beds should be incorporated in thsigde

» Provision of solid waste storage bins.

» Provision of adequately designed bins to prevecgssby vermin.

» Monitor exhauster trucks so that they do not becoweefilled and spill waste enroute to the site.
» Ensure that the solid waste generated is dispdsadan approved dumpsite or landfill.

Impact: Transportation/Traffic
The project is expected to increase the traffioglihe access roads marginally, as there will Ipecegimately 2 septage
trucks driving to the site each day.

Mitigation:

» Limit sepatage delivery to the site between tha$i0fi8 am and 5 pm. This will limit the noise sace to residents
and possibly reduce the population exposed to fiatertcidents, as most persons would have alrkdtitheir homes
to go to work and schools.

» Add adequate and appropriate signs including sjeéd along the access roads.

Impact: Septage Disposal

The proposed development will be a receptacledptagie disposal. This activity has the potentidlave two negative
impacts. The first being unscrupulous cesspooltiengowvho carry septage from the source to the Ehte other impact is
on the operations of the system, in that it hagtitential to impact the final effluent quality.

Mitigation:

» Institute and maintain a ticketing system for cessgmptier, where upon successful disposal, tieeogierator would
issue a receipt to the cesspool emptier.

» County Government and particularly NEMA, should jpuplace a system to monitor cesspool serviceigens and in
addition, have a public educational campaign tacatiuand inform the public about the system.

» Ensure that septage is only accepted at the sié@ Wiere is enough capacity for treatment.

Impact: Emergency Response
The operation of the proposed project will involverkers who may become ill or have accidents. dditéon, disasters
such as, floods and drowning are real possibilities

Mitigation:

» Make prior arrangements with health care faciligash as a Health Centre in proximity.

» Design and implement an Emergency Response PlaR)(ER

» Coordinate with first aid organisations/agencies$t. John’s Ambulance, Red Cross to preparenfpesentuality.
» Display telephone numbers of emergency responsarttiegnts for all people accessing the site to lgleme

Impact: Water Pollution
The discharge of treated effluent from the treatnpéemt will be continuous and will meet the NEMAidelines for both
irrigation and direct discharge.

Mitigation:
Follow the NEMA and WHO waste water quality guidel$ strictly
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Impact: foul odours

Wastewater treatment facilities carry a risk of wdouisance if proper buffers between the treatroaits and existing
populations are not provided. A buffer area shdngighrovided on all boundaries. Additionally, treximeter of the
proposed site will be vegetated with trees andtplafivarying heights thereby forming a windbreaker

Mitigation:

» Monitor and ensure that influent sulphate leveéstalow 240 mg/l.

» Ensure that the system has adequate flow to reategeotential of odour formation.
e Maintain the system regularly as per schedule

7.3 Environmental monitoring programme/waste managemenplan

7.3.1 Monitoring during site clearance and preparation ofthe proposed development

» Dalily inspections to ensure that construction &itis’ are not being conducted outside of regularkimg hours (e.g. 8
am — 5 pm). The project engineer / constructitamsipervisor should monitor the construction wuokirs. NEMA
should conduct spot checks to ensure that the tawarseing followed. It is not anticipated thasthkercise will incur
additional costs.

» Daily monitoring to ensure that the cleared arembaccess roads are not creating a dust nuisahegroject engineer
/ construction site supervisor should monitor omit@ate a named person to carry out this activdiEMA should
conduct spot checks to ensure that this requireimdaliowed. It is not anticipated that this exsecwill incur
additional costs.

» Undertake daily inspections of trucks carryinggeliaste generated from site clearance activitiensure that they
are not overloaded as this will damage the pubkicls and onsite soil compaction as well as spitlage

7.3.2 Monitoring during the construction phase of the prgposed development

Daily inspection of site clearance activities te@m that the proposed plans are followed andgarerthat site drainage is

being constructed as planned. NEMA, EWASCO and:thmty administration can provide checks and lza@anPerson(s)

appointed by the developer may perform this exercis

No additional cost is anticipated for this exercise

» Undertake monthly water quality monitoring to ermstirat the construction works are not negativelyadating on the
river water quality. The parameters that shouldnoaitored are as indicated i.e. dissolved oxygénates,
phosphates, turbidity and total Coliforms et aleading to NEMA Water quality standards.

* NEMA approved labs with the capability to conduamnitoring of the listed parameters should be uegquktform this
exercise i.e. the EWASCO laboratory or any otheEapproved lab. It is recommended that a repooutd be
given to NEMA at the end of each monitoring exercis

e This is estimated to cost approximatklsh 20,000per monitoring exercise.

» Dalily inspections to ensure that construction @it are not being conducted outside of regularkimg hours (e.g. 8
am —5 pm). In addition, a one off noise surveyuith be undertaken to determine workers exposutecanstruction
equipment noise emission.

» The project engineer / construction site supengdmuld monitor the construction work hours. NERBHould conduct
spot checks to ensure that the hours are beingifetl. Any suitable qualified company or individuay conduct the
noise survey. The monitoring of the constructiomkalmours is not expected to incur any costs.

» Daily monitoring to ensure that fugitive dust frateared areas, access roads and raw materialstaoeing entrained
in the wind and creating a dust nuisance. The pr@jegineer / construction site supervisor shoubtitor the
construction work hours. NEMA should conduct sgmtcks to ensure that this requirement is beirige@d. In
addition, the local community within the area canused to provide additional surveillance.

It is not anticipated that this exercise will in@dditional costs.

» Undertake daily inspections of trucks carrying maaterial to ensure that they are not over ladahiasvill damage
the public access roads and onsite leading taeaipaction. Also to ensure that they are covenednat spilling
materials along the roadway.

Person(s) appointed by the developer may perfoisrettercise.

No additional cost is anticipated for this exercise
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e Conduct daily inspections to ensure that trucksyaay raw materials and heavy equipment are pagkéde
designated area on the proposed site so as tonpiteatfic congestion and accidents.

Person(s) appointed by the developer may perfoisrettercise.

No additional cost is anticipated for this exercise

» Conduct daily inspections to ensure that flagmenimplace and that adequate signs are posted tileragcess road
as necessary. This is to ensure that traffic athagiccess roads have adequate warnings andatirect

Person(s) employed by developer may perform thésoise.

No additional cost is anticipated for this exercise

» Undertake daily assessment of the quantity of seéidte generated and keep records of its ultimaposal.
Additionally, solid waste generation and dispogahe campsite should also be monitored.

Person(s) appointed by the developer may perfoisrettercise.

No additional cost is anticipated for this exercise

* Weekly assessment to determine that there are atdequmbers of portable toilets and that theyrmmoper working
order. This will ensure that sewage disposal bélladequately catered for.

Person(s) appointed by the developer may perfoisrettercise.

No additional cost is anticipated for this exercise

» Where possible, construction crews should be sduroen within the project area. This will ensubat the local
community will benefit from the investment.

Person(s) appointed by the developer may perfoisrettercise.

No additional cost is anticipated for this exercise

7.3.3 Monitoring during the operational phase of the propsed development

The proponent should undertake quarterly waterityuabnitoring exercises yearly to ensure thatdbeelopment is not
negatively impacting on the local river water gtyaliThe parameters that should be monitored areBeHD, COD,
Suspended solids Ammonia, Total Dissolved solid€;&i and Total coliform as per NEMA waste watealtity
guidelines.

It is recommended that both influent and efflueatev quality be monitored on a weekly basis by EVEASThis
recommendation is based on NEMA guidelines fomtiomitoring of wastewater treatment plants with dages
especially those above 1,008/day. It is further proposed that the flow rategsémated from Parshall Flume
measurements. This information should be compitetistiored in a database by the facility managercangpared with
NEMA guidelines for compliance. Corrective actghould be undertaken in the event of non-compliahbe
recommended list of parameters and the point opagis summarized on the table below.

Table: List of Parameters to be monitored at the faility

Parameter Guide value

PH 6.5- 8.5

BOD 30 mg/l ma:
COD 50 mg/l ma:
Suspended solids 30 mg/l max
Ammonia 100 mg/l max
Total Dissolved solids 1200 mg/l max
E. Coli Nil/200ml

Total coliforn 1000/100 r

The proponent should undertake daily assessmehé afuantity of solid waste generated and keeprdeauf its ultimate
disposal. This is to ensure that the drying adeasot become overfilled.

» Person(s) appointed by the developer may perfoisrettercise.

* No additional cost is anticipated for this exercise
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8 ENVIRONMENTAL MANAGEMENT PLAN

8.1 Introduction

The Environmental Management Plan (EMP) involvek management strategies that should be undertgkere
proponent and all the stakeholders to ensure emviental sustainability of the project. They arerapphes to monitor,
control, reclaim and restore the environment tappropriate state. EMP for projects thus providgclal frameworks
within which the identified issues of environmertahcern can be mitigated or monitored.

Environmental monitoring involves measurement tdvant parameters, at a level of details accunaveigh, to
distinguish the anticipated changes. Monitoringsa&thdetermining the effectiveness of actions foragwe environmental
quality. The environmental management and monigoplans have been developed and outlined to highligy findings
of the Environmental Impact Assessment (EIA); rea@nding necessary mitigation actions, defininggoledicators that
can be monitored and the estimated cost.

The EMPs outlined in this report addresses thetiitkh issues of concern (potential negative imppahd mitigation
measures as well as roles, costs and indicatarsdhabe monitored and can help to determine tleetefeness of actions
to enhance the quality of environment as regarelptbposed project.

The contractor together with the proponent willdrporate mitigation measures highlighted in thiggter into the contract
documents. The project supervisor will ensure titeyation measures highlighted in this Chapterh&f teport are
implemented. Once the project comes into operati@nhealth and safety issues as well as envirotaheonsiderations
will be handed over to the relevant staff commitiéthe project as well as the technical staff.yrsleould be trained to
develop capacity to implement the project which icatude issues on environmental considerationsisswks affecting
the project, implementation of Environmental Marmagat Plan, project management, health and safy and their
prevention.
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Table 8.1: Environmental Management Plan

Environmental / Anticipated negative impact Management and mitigathn Responsibility Performance Estimated
Social issue/ indicator cost (KES)
aspect/ activity
Site preparation phast
Establishment of sit | Construction wast generatio. » Landscape the area once Project Manager |Waste dispost 5,000 onc
office: construction is complete to Supervising records
incorporate as many trees as | Consultant.
possible;
» Develop a waste management
plan and implement it.
Earthworks Collection and stagnation of ¢ Excavation should be carried outProject Manager |Performance ¢ 15,000 onc
demolitions and surface runoff; such that drainage is controlled] Supervising lerosion contra
excavations: Increase in susceptibility to soill  and water is not allowed to Consultant. measure:
erosion; accumulate; Noise and dus
Production of spoil from e Establish controls for surface generatio
excavated ground; runoff during excavation; Gene_ral due diligenc
Reduction in aesthetic value of ¢ Control excavation activities to practise
the area,; limit excavation to land which is
Risk of contamination to surface  required for construction;
water; » Cordoning the site off using iror
Control dust and noise onsite sheets or other appropriate
Provide workers with personal materials to protect passersby
protective equipment and control noise.
» Control any likelihood of
occurrence of risks
Transportatiorof Fuel consumption and exhau » Maintenance of equipment for | Project Manager ¢ Fuel consumption;15,000 pe
debris: fumes; efficiency, minimising noise Supervising e Frequency of montt
Increase in traffic flow in the area.|  production, emissions, spills andConsultant and equipment
consumption; Contractor. replacement and
* Erectinformative signs prior to repair.
commencing construction
activities to warn residents;
» Avoid transporting during
periods of peak traffic activity.
Levelling and layin¢ | Noise and dus »  Water sprinkling and use of Project Manager | Daily spot checks;s 2,000 when
of foundation: screens to control dust; Supervising * Regular servicing dusty
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Environmental / Anticipated negative impact Management and mitigathn Responsibility Performance Estimated
Social issue/ indicator cost (KES)
aspect/ activity
* Maintenance of equipment for | Consultant an of equipmen conditions
efficiency, minimising noise Contractor. setin
production, emissions and spills; * 10,000 for
» Cordoning the site off. site
isolation
Occupational healt | Health hazar e Carefully plan for construction | Project Manager » Regularly check [3,000 pe!
and safety: Physical injury from slipping falling  sanitary facilities Supervising on performance offmonth
and handling equipment. = Provide personal protective Consultant. provided sanitary
equipment (PPE) appropriate td facilities;
working area for staff and * Have regular spot
visitors to the site; checks on use and
* Regular site reporting on health, adequacy of PPE
safety and environment (HSE) provided
issues by an appointed HSE * Conduct regular
representative; internal
» Develop a monitoring assessments on
programme to assess noise environmental site
performance in accordance witm performance and
the revised Noise Prevention and record findings.
Control Rules (April 2005); and
NEMA Noise Control
Regulations, 2009
» Assessment of HSE mitigation
measures and recording of any
matters arising as per Legal
Notice No 40, The Factories
(Building Operations and Works
of Engineering Construction)
Rules
Production of wast | Soil degradation and surface we ¢ Develop a solid waste Project Manager Report on all wast 10,000 onc

pollution.

management plan prior to projecupervising

commencing, identifying optimal

Consultant.

waste re-use options and licensed

disposal areas;
Waste should not be burned on
site or dumped in undesignated

production anc
handling procedure
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Environmental /
Social issue/
aspect/ activity

Anticipated negative impact

Management and mitigathn

Responsibility

Performance
indicator

Estimated
cost (KES)

waste disposal are:

Minimise waste production by
utilising best available
techniques for site preparation;
Re-use construction waste to th
maximum extent possible;
Excavation activities and
dumping of spoil should be
properly managed such that larn
which is not required for the
project is left undisturbed.

e

Construction phase

Environmental /
Social issue/
aspect/ activity

Anticipated negative impact

Management and mitigathn

Responsibility

Performance
indicator

Cost estimate
(KES)

Vegetation Clearan

Loss of vegetation cov
Soil erosion

Areas with exposed soil shoul
be replanted with grass as so
as possible after construction;
to help mitigate against flash
flood caused soil erosion.
Waste generated during the s
clearance/construction phase
of the project must be dispose
of at an approved disposal sit
(Embu County dump site).
Suitable trees should be
planted at the periphery of
project site and near the Rive
bank

No unnecessary removal of a
vegetation shall be done

dContractot
e WASCO

—

e

1°2}

D

ny

Spot checks
Number of trees
planted

35,000 fer
planting trees
and other
suitable
vegetation

Loss of Wate
Quality and
interference with

Pollution of nearby stream al
sedimentation

Runoff channels to be
constructed to drain storm

Contracto
WRMA

waters

EWASCO

Spot checks
Water quality

20,000
quarterly
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Environmental /
Social issue/
aspect/ activity

Anticipated negative impact

Management and mitigathn

Responsibility

Performance
indicator

Estimated
cost (KES)

riparian reserv

Water quality tests at the river
to be conducted quarterly
Maintain the riparian reserve
10 meters

Replant the riparian zone with
suitable trees

f

test:
Number of trees
planted

Air Quality Excessive generation of dust ¢

other particulate matter

Site access roads should be
dampened every 4-6 hours or
within reasonable time to
prevent a dust nuisance and ¢
hotter days, this frequency
should be increased.

The access roads (unpaved
sections) through to the site
should also be wetted and the
sections of the road monitoreq
so that any material falling on
it as a result of the constructiq
activities be removed.
Minimize cleared areas to
those that are needed to be
used.

Cover or wet construction
materials such as soil for
backfill to prevent a dust
nuisance.

Where unavoidable,
construction workers working
in dusty areas should be
provided and fitted with
respirators

)

Contracto

n

Workers with

respirators, nose
masks, ear plugg

Wetted roads

3,000 on
demand

Storage of Rav
Material and
Equipment

Stored materials becoming ¢
water or soil borne

Raw materials that generate
dust should be covered or
wetted frequently to prevent
them from becoming air or

waterborne.

Contracto
EWASCO

Impoundment

walls constructed
Labeling of
materials

30,000 onc
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Environmental /
Social issue/
aspect/ activity

Anticipated negative impact

Management and mitigathn

Responsibility

Performance
indicator

Estimated
cost (KES)

Raw material should be place
on hard stands surrounded by
walls.

Equipment should be stored g
impermeable hard stands
surrounded by walls to contaif
any accidental surface runoff.
No storage of oils or fuels
onsite

[®X

N

Wastewate
Generation and
Disposal

» Pollution of ground water
e Pollution of local stream

Provide portable sanita
conveniences for the construction
workers for control of sewage
waste. A ratio of approximately 2%
workers per toilet should be used
a guide.

Contracto
EWASCO
Public Health
D
as

Saritary facilities
provided

35,00(

Transportation o
Raw Material and
Equipment

Interference with traffic flov
including pedestrians

Adequate and appropriate rog

signs should be erected to warn

road users of the construction
activities. For example,
reduced speed near the

dContracto

entrance roads. This should be

done in conjunction with the
Ministry of Transport

Raw materials such as sand,
murram and cement should b
adequately covered within the
trucks to prevent any escapin
into the air and along the rout
to the site.

The movement of equipment
(trucks) during the constructio
of the system should be limite

to the working hours, 8:00 am|-

5:00 pm per day.
Equipment should be

117

\L\ 4

11%

[Nl

transported early morning (6

Road signage erect

20,00(

44

Embu Water & Sanitation. Co. Ltd

ESIA Project Report




Environmental /
Social issue/
aspect/ activity

Anticipated negative impact

Management and mitigathn

Responsibility

Performance
indicator

Estimated
cost (KES)

am-7 am) with proper car
being taken.

The use of flagmen should be
employed to regulate when
trucks have access to the mai
roads.

Traffic Obstructiol

Obstruction caused by laying

sewer lines to persons and vehicle

S

The laying of sewer pipes
across any access road shoul
be done when traffic volumes
are lowest, for example, early
morning or on weekends
(specifically on Saturdays and
Sunday).

Adequate notices should be
placed along the route.
Adequate signs and flagmen
should be put in place.

d

Contracto

» Signage posted
* Flagmen posted
appropriately
along the route

No extra cos

Emergency Respon:
plans

Occurrence 0Of accidental injur

A lead person should be
identified and appointed to be
responsible for emergencies
occurring on the site. This
person should be clearly
identified to the construction
workers.

Make prior arrangements with
health care facilities such as 3
Health Centre in proximity, a
private doctor or the Provincig
Hospital to accommodate any|
eventualities.

Material Safety Data Sheets
(MSDS) should be store onsit

a)
C

Contracto

» Availability of
MSDS on site

* Lead person to
oversee health

and safety issues

appointed

30,00(

Constructior

Drainage Soil, surface and ground wa Proper construction site Daily auditing anc No additional
management pollution, work area health and drainage management i.e.: supervisor. spot checks cost
safety Control erosion Contractor.
Avoid ponding water;
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Environmental / Anticipated negative impact Management and mitigathn Responsibility Performance Estimated
Social issue/ indicator cost (KES)
aspect/ activity
Proper waste and material
handling, and storage to avoig
flushing of wastes in to the
neighbouring stream
Follow designs made for the
system
Waste manageme Pollution, infestation by vermin Waste bins should be Constructior Daily auditing anc 20,00(

work area health and safety

strategically placed within the
construction site.

The waste bins at the
construction site should be
adequately designed and
covered to prevent access by
vermin and minimize odour.
The bins at the construction
site should be adequately
covered to prevent a dust
nuisance.

The bins at the construction
site should be emptied
regularly to prevent overfilling

Disposal of the contents of the

bins should be done at an
approved disposal site. The
Embu Town dump site is
recommended. Appropriate
permission should be sought
(from the NEMA) as
appropriate.

Controlled use of materials on
site;

Waste minimization at the
source

Safe waste storage and

174

handling on site

supervisor.
Contractor.

spot checks
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Environmental / Anticipated negative impact Management and mitigathn Responsibility Performance Estimated
Social issue/ indicator cost (KES)
aspect/ activity
Monitoring and reporting
Erect warning signs against
poor waste disposal
Sensitization of workers on
waste disposal methods
Encourage and practice reuseg
and recycling
Soil erosiol Soil loss and sedimentation of 1 Minimize vegetation Constructior Daily spot 25,00(
local stream disturbance; supervisor. checks
Reinstate site immediately aftefcontractor. Workers wearing
construction protective gear
Put bunds to prevent soil and Monitoring of
any material from getting to the the stream
local stream nearby
Noise / vibratiol Nuisance in the project al Use equipment that has low | Constructior Daily spot check 20,00(

noise emissions as stated by
manufacturers.

Use equipment that is properl
fitted with noise reduction
devices such as mufflers.
Operate noise-generating
equipment during regular
working hours (e.g. 8am — 6
pm) so as to reduce the
potential of creating a noise
nuisance during the night.
Construction workers operatin
equipment that generates nois

should be equipped with noise

protection. A guide is a worke
operating equipment
generating noise &f 80 dBA
(decibels) continuously for 8
hours or more should use ear

Fgupervisor.
Contractor.
yEWASCO

5E

=

muffs. Workers experiencing
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Environmental /
Social issue/
aspect/ activity

Anticipated negative impact

Management and mitigathn

Responsibility

Performance
indicator

Estimated
cost (KES)

prolonged noise levels - 80
dBA should wear earplugs.
The working hours shall be
regulated i.e. from 8 AM to
6PM

Workers shall wear earplugs
during construction phase
Implement noise minimization
measures;

Site screening;

Manage vibration, where it
occurs

Monitoring, reporting and
community liaison

Earthworks
excavation

Wastes arising, safety, noit
vibration, surface contamination,

Noise, dust, vibration
minimization measures shoulg
be put into place

Minimize excavation and
materials for disposal
Exclude water from
excavation;

Properly support excavated
areas as appropriate
Manage any contaminated
materials found

Minimize risk of contaminating
surface water

Safe material storage and
disposal at appropriate sites.

Constructin
| supervisor.
Contractor.

Daily auditing

10,00(

Materials for
construction

Destruction caused by mines &
quarries, wastage.

Document and report on all
material sources

Control wastage of block, bric
and stone work et al;

Utilize damaged materials

Constructior
supervisor.
kContractor.

elsewhere.

Monthly reporting

No additional
cost
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Environmental / Anticipated negative impact Management and mitigathn Responsibility Performance Estimated
Social issue/ indicator cost (KES)
aspect/ activity
Concrete work Dust, noise, materials, ¢ Controlled batching; Constructior Daily, sfot check No extra cos
contamination. Control dust and noise supervisor.
Use re-usable shuttering; Contractor.
Fire safety an Working conditions, fire relate Compliance with OHS laws | Constructior e Regular fire 30,00(
general accidents incidents and accidents, pollution. and health and safety supervisor. audit
committee rules; Contractor. » Strict site
Provision of PPE (personal | community supervision

protective equipment)
Secure / screen hazardous
areas;

Provision of fire suppression
equipment;

“No smoking” sighage
Prominently displayed;
Provision of First Aid box
facilities;

Training in fire response/ First
Aid,;

No burning of waste or
material on site

Fencing the site with strong
wire mesh material

» Avregister of
incidents and

accidents should

be kept
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Operation phase

Environmental / Anticipated negative impect Management and mitigatior Responsibility Performance Cost estimate
Social issue/ measures indicator (KES)
aspect/ activity
Solid Waste Increase in solid waste on ¢ Provide sludge drying beds in| = Waste bins | EWASCC 30,00(
Generation and the project onsite WRMA
Disposal Provision of adequately + Disposal of | NEMA
designed bins to prevent access  grit/sludge in
by vermin. licensed
Monitor skips so that they do dump sites
not become overfilled.
Ensure that the solid waste
collected is disposed of in an
approved dumpsite
Transportatior Increase in traffic along the acce Limit septage delivery tothe | = Regulated EWASCC No extra cos
Traffic road site between the hours of 8 am transport
and 5 pm. This will limit the hours and
noise nuisance to residents and  times
possibly reduce the population « Noise levels
exposed to potential accidents, generated
as most persons would have enroute by
already left their homes to go vehicles
to work or and schools. minimization
Add adequate and appropriat¢ «  Signs posted
signs including speed limits enroute
along the road in proximity to
the access roads.
Septage Dispos Poor depositing of septage by ¢ Institute and maintain a Tickets issued b | EWASCC No extra cos

pool emptier

ticketing system for cesspool
emptiers, where upon
successful disposal, the WWT
operator would issue a receip
to the cesspool emptier.
County Government and
particularly NEMA, should put
in place a system to monitor

the EWASCO

P

cesspool service providers an

Cess pool operators

NEMA
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in addition, have a publi
educational campaign to
educate and inform the public
about the system.

Ensure that septage is only
accepted at the site by
authorization

Emergency Respor | Accidents occurrence al Install safety valves on gas * Sickness and | EWASCC 10,000
sicknesses conveyance system Accident
Reduce distances for records
conveying gas to neighbours | = Safety valves
Make prior arrangements with on gas
health care facilities such as g conveyance
Health Centre in proximity. system
Design and implement an installed
emergency response plan.
Coordinate with first aid
organisations/agencies i.e. St
John’s Ambulance, Red Cross
to prepare for any eventuality.
Display telephone numbers of
emergency response
departments for all people
accessing the site to clearly see
Wastewate Pdllution of local strear Follow the NEMA waste wate Periodic Wate EWASCC 40,00(
Disposal/Water quality guidelines strictly quality tests WRMA
Pollution
Foul Odour Generation of foul smell at the ¢ Monitor and ensure that * Periodic tests| EWASCC 6, 000 per te
influent sulphate levels are e Presence of | NEMA
below 240 mg/l. foul smells
Ensure that the pond series
have adequate water flow to
reduce the potential of odour
formation.
Future environment: | Any impact arisin Environmental monitoring Documentec EWASCC 80,00(
protection procedures procedures

Involve all stakeholders and g

2t

them play their roles in
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monitoring activitie

Project maintenance
impacts on the local
stream and the
neighbourhood

Leakage

Visual impacts;
Health and safety;
Water quality

Timely maintenance of sewer
conveyance, distribution
system;

Maintenance of access routes;

Manage solid wastes and
dispose appropriately;
Monitor water quality, both in
the river and in the conveyang
system

e Monthly
reporting

* Once ayear
water quality
tests in an
approved lab

EWASCC

6,000 per te:

Decommissioning phase

Environmental /
Social issue/
aspect/ activity

Anticipated negative impact

Management and mitigatin
measures

Responsibility

Performance
indicator

Cost estimate
(KES)

Structures, waste
and demolition
machinery

Generation ofcrap material an
other waste debris on site

All buildings, machinery,
equipment, structures, tools
that cannot be reused or
recycled shall be removed
from site

Where reuse is not possible,
materials should be taken int
approved dumping sites

Project contractol
proponent and sitg
manager

Amount of generate
> waste and stockpiles

200,00(

Rehabilitation o
project site

Clearing of vegetation, soil eros

Fencing and warnings posted
at the site restricting access
Do re-vegetation of the site tg
restore the site to its original
status

During demolition, appropriat
surface run-off controls will b¢
undertaken to minimize
erosion rates

Constant monitoring and
inspection of the demolition

WD

works to prevent accidents

Contractor
EWASCO

Numbe of trees
planted

Biomass volume
present

380,00
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Socic-economicand | Increaseddisease incider levels, * Provide alternatives to Project propone | once 150,00(

health impact lowering of quality of life connected plots/premises

» Offer advice on alternative
income generating ventures t
workers

* Redeploy workers

« Consider redeveloping the
project

* Prepare proposals to donors
for a new sewer project

O

8.2 Decommissioning phase

Decommissioning is an important phase in the ptajgcle and comes as the last to wind up the ojpasdtctivities of a project. The main purpose of
decommissioning is to restore/rehabilitate thegmiogite to acceptable standards. Rehabilitatiom éecur after the close down of the project ahémits no
longer economically viable to continue operatinglitwill entail reestablishment of topographieé¢ments once the ponds are no longer in use.ieheosild be
developed into a forested spot or redevelopmetiteoproject.

The lifespan of the system is dependent on théybflthe EWASCO to maintain them. In this partaucase, the proponent will design a desludgimgduale
which if followed will enhance the lifespan of theoject which is estimated at over 30 years. Thisgithe company the option of continuing to usesystem and
therefore they take the responsibility of decominisiag when the time comes normally after viabitifythe project comes into question or when other
circumstances may prevail warranting decommiss@gninhis therefore recommended that a closing Edmvhental Audit be conducted when the time for
decommissioning comes so that all aspects wilbb&ed at against the prevailing conditions andireqents. However, the purpose of decommissiorng i
mainly to rehabilitate the project site to an atable standard and all efforts should be gearedrdsvmaking the site as close as possible toigsat state before
the project was implemented. The decommissionitigmbrief involve replanting the area with suitalirees and vegetation, demolition of the strieguremoval
of debris and landscaping. The other social imptica will involve the laying off workers who mawpbe been employed. They will lose their incomeyelt as
issues of health and safety et al. In the reafithis case, decommissioning on part of the proppndl be to landscape the area and put it to@hgr appropriate
use. As such, the effects of the decommissioniiidoes minimal affecting mainly the area communithich will lack effective sewer services. It wilka affect
water quality in local stream.
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9 CONCLUSION AND RECCOMENDATIONS

This Project Report has been prepared to provitfieismt and relevant information on the proposeaste water treatment
system to enable NEMA to establish whether thevitiets of the project are likely to have signifitatverse
environmental impacts.

Mitigation measures have been proposed for idedtifinpacts in this Report and an Environmental Mangnt Plan
(EMP) for the implementation of the proposed measitias been presented. The EMP presented in thigtRea tool to
be used by the Project Implementation Team anddPeat during the construction, hand-over and ojmergteriods.

To ensure implementation, mitigation measures shbelreflected in the Conditions of Contract. tthe responsibility of
the Project Manager to ensure these measurescarpdnated into this document.

Overall, it is recommended that this Project camperoved pursuant to implementation of the progasitigation
measures and as per NEMA discretion.

54
Embu Water & Sanitation. Co. Ltd
ESIA Project Report



10

55

REFERENCES

Craig R.F. (1983): Soil Mechanics (3rd edition).nMdostrand Reinhold (UK) co. Itd
Design Manual for water supply in Kenya; Ministrfyl@and Reclamation, regional and water Developn(&886)
Embu District Development Plan, Min. Finance arahiRing (2002-2008)

Embu sewerage Project: Master Plan and prelimidasjgn (Sewerage Master Plan), Cowisonsult (Keogajulting
Engineers and Planners Itd (1983)

Embu Sewerage Project; Updating of Master PlanRaetiminary Design Runji & Partners Consulting Bregrs Ltd.
1993

Environmental Impact Assessment and Audit guideslimNational Cleaner Production Center
Environmental Management and Coordination Act (3$88vernment Printer, Nairobi
Mara D.: Sewage treatment in Hot climates. Joliley\& sons, New York, 1976.

Sectorial Study and National programming for comityuand rural water supply, sewerage and waterugiot
control: report No. 4; Design and Selection ci@tdéor community Water supplies. World health argation (WHO),

Sectorial Study and National programming for comityuand rural water supply, Sewerage and wateugoh
control: Report No. 9; selection and design critéor sewerage projects. World Health organizaigitiO),
Brazzaville, may 1973.

Project feasibility report (2016) Runji and Parger

Embu Water & Sanitation. Co. Ltd
ESIA Project Report



