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| A2 - Ak ITS +E5AFY A2

1. ITS Adykta] mf| A F(logical framework)

TYUAH A T

<EH 2-1> U=

A2(Viaduct, 1291 nXp=2)

- TSP : 115pg/m — 104pg/m
- NOx : 38ug/m — 34pg/m
- S0: : 3pg/m — 2.7pg/m

- CO : 484pg/m — 435pg/m
- Pb : ND - ND

X}ol - _
A A2 SE/AE A2ER | 13/
Desi_' n Performance Data Assumptio

8 Targets/Indicators Sources | ns/Risks
Summary
L WEARL A5 g4 Mg 1%
- AFFA}AL: i o] Al
2017.1.1.~12.28 2,856% — 2,285% | NIOA | ik oy
—Klgx} %A]K]—ﬁ o]3&l: xlak
a-” [e]
2017.1.1.~12.28 3,893 — 3,1149Y EN
1-%‘%7] 2. EH7]EOE:,] 7]':],'_}1\_
AN} -trled=4 20161 ofe] 10% H4a
(Impact) ) ) .
Al(Haile Selassie Ave. 1181 wX}=2)
wE”A e |- TSP : 344pg/m — 310ug/m
o5t - NOx : 4lpg/m — 37pg/m
}\]_ﬂx_.]l - SO: 4ug/rrf e 36ug/nf KURA _?_]6—1; v
24 7ha | T CO : 1,160pg/m — 1,044pg/m 71 od i}; 57:
- Pb: ND — ND EAR R °°




Detector

L @R AAARE A Data
-199, 208, 24%¥, 25 F= ol A
A g Baoio] Az g Az
pobrlga | ~2018d 340Z6lA] ITS meME ¢ @s=
(Outcome) | &= 14 3 2202 UE A=z &
L
AEY 5
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-19901A 259 WALZPIR] ol §AIZE | DECCtOr | 4 g
ata
20181 2480l ITS ZRAE HF | oysng
A 198 olslR oE
1. TMC A4 7H:
- TMC A=554 A AR
- ITS 7171 &+ o H34
- LY 54, RBAE Ao}, AR S
- - -1 =2
Aaz | 2UEY AA" 52 93t stegof _
24083 al Anoeg]q _ Sk EX|uoj
(Output) ~ B== z2AE|
u
2. @ALZ RA EE
ITS A§HA] A
! - 3xE A o3
2TE | ey e NYT S¥S 550 RO
=2 97 14 gagoc xR X
_ 3&’%} zha] Az st Q=g
2% Az, Az Aozl CCTV, A o 2 7]
H AR VMS, TheS 27 24
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2. @713} (Outcome)

IENEAET Q3rr ARE xFoz molsio] Azjgtos
WARR tf7]ARE SPE Fa ARE FAAA DET

1) w2 AAA L g

(1) &g o daxlw 17482 874874
B A AA =
O A=F F HAARAT A 7|7t =ARSE X}EFEo| wWAR
FAASE WALRES wojud Al 425 @ mirtx] 2
Aol WEYe L

21 Al
O o7lol= A7 ol WAIR S o SuUsHA] ot AFFOo=
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RN Ak Aol AIA]

om0 W

FFF > 340x%

e =2 E&FHY 2018, FESYE

W AR KA b, Aax s Aol ARA mte)

O Uolzulo] E2AZ siZs] YslAs =A Yo =
Me2a 7 B2 P AAAFE SEsks Zlo] B

O wWALZ R|AA|7to] ©@EE W zF vlsko] xl2F A Eo] YssA
Aoz £x WAl A g0 M Hes dsen

2 @AtE SRR AMAT 24 AEE AP 2

W Taxte Sukabe AAAZE da, AT R 54 HolE 24

O A4 HolzH] EAl9 £Q A==
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(Mombasa Rd), 54 &0g2% =1 2c(Jogoo Road)’} 9L



O ZHMAtZE(Mombasa Rd)9] 3]AMwX}Z(Round About)?t =
FRF2(19, 20, 24, 25)0] KAA7IS ZQx|EE MAstnAL 8

(2) 71ZxA (baseline) & &% X
B <] zo] tist 7] £ X (baseline) ¥ = &R

O yolzy] 8 M=zl FHALZE(Mombasa Road)do] 4
Q FAFROI (19,20,24,25) RALZO|AS] WA AA S EA

O A 549 EA7F & *=H XAAPEES V2stH £Q wAf
29l oX 905 A KAXIHE HulAsE FFF (340% ©f

O
O 71 Zx+ ITS 75 1d § AH|A2E Fo| sidstes 220%

<E 2-5> WAF=Z AAAZF 71 2A Rt=

axt 2
- A eaan | zanz
From To (m)
Eka Hotel 20 ) YA
(07:30 &) (Lusaka Road) 2,005 08:22 (3,120%)
19¥ 108
IZ‘H T : | LY
20% (Bunyala Road) 624 08:32 (600%)
244 7u
199 (Haile Selassie 878 08:39 ( 42;)
Road) -
25¢¥ 7&
m — : 1_.‘
241 (Kenyatta Road) 760 08:46 (420%)

xt2 : olslr) m2MEE =™xla (2018.10.02. 3 & m3)
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Road)d]| sish= wAF2+= 471(20, 19, 24, 20) &
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VALLEY ESTATE = -
MUGUGA a
@ ‘B GREEN ESZATE N RELANDE 3 MUTHAIGA
= - 3
1E Wasini Luxury (A
i Hotels...
Suites and Hotels Puiiosnn.  HIGHRIDGE City Park
(=] .
GROGANVILLE a 5 e a
ESTATE =] PANGANI Juis W9
= B &
a8 =]
8 » -
E = PANGANI
Qn-_:-_\.nlh-jl. Sehool o
e @ i g z
. -
e The Nairobi (] o
LAVINGTON & Arbaretum | Levanjas E
KILELESHWA ESTATE Q5 ; KARIONOR
= PUMWANI
DENNIS
PRITT ROAD @ MAJENGO a
Aty Jj, fag,
1 1 ot
KILIMAN W SHAURI MOYO
a varya Centre §) o SHAURI MOY.O
S a KALOLENI "0
Nern a 9 KARIBA 2
KILIMANI ESTATE HILL ESTATE g 243 & MAKONGEN
UPPER HILL v
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nghd B 2 Natlonyl Hosplt KENYATTA L
WOODLEY - ¥ ’ s
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& NGUMO ESTATE - B
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) Moy W MUKURLY
":1“,\---/*- Moa., Institte wayaBA
4 =]
Silanga Witson Aipert  SOUTH © ESTATE
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A2 AL ITS TEAHe abae] Za992 #4129

o] o wAtZ Atmo} Hlaste] ut #A

O Qlstth maAE-o] 20187 109 At ZAA Ekas o
A QtoRI7EA] 10.3km 7= ol 902 48 (shed oA
07:30)

<B®E 2-6> ZHHAFREE(Mombasa Road) &-AH] (2018. 10. 2, s}

HS W2 A A
Srart START END
} Eka Hotel
Point 07:30 10:12
23 Mombasa Rd / Kapiti Rd / Popo Rd

20 Langata Rd / Lusaka Rd / Uhuru Hwy 08:22 10:09

Uhuru Highway / Bunyala Rd /
19 08:32 10:07
Aerodrome Rd / Round About

24 Haile Selassie Roundabout 08:39 10:05
27 Uhuru Highway / City Hall Way
Kenyatta Roundabout
25 (Kenyatta Avenue Uhuru Highway 08:46 09:54
Roundabout)
28 Uhuru Highway / Utalii St
University Roundabout
22 (University Way Uhuru Highway 08:49 09:44
Roundabout)
21 Westlands Roundabout 08:54 09:24
26 Waiyaki Way / Parklands Rd
30
) ) 09:00 09:20
End Waiyaki Way / Church Rd

. END START
Point




(2) 71%& (baseline) ¥ &3 X

B < &0 tfst 7] =M (baseline) ¥ = HXA]

O

O

O O

O

374l

ok

] HuErt AE2A Fe 5§50 O oF. ©
T EHANES AN 5 AL

World Bank 2]Z EO|AME baseline survey ZA] AEA|7HS] &
Q WARZF JAIFESEAIZE (travel time survey between key
junctions)& AAISHAL Q12

AEAZFS AM peak: 7:00 am to 9:00am, PM peak: 5:00
pm to 7:00pm< A]7gsto] o}, Z QAo FHEHIZ

o5 7|22 FYARE (Travel time), A|AAZE (Delay), +3
AlZHRunning time)2 A4tsH &

t}29] #: worldbank oA ZASH E385A|7to] O
(02_Volume II_Dec_2017_Transport_Analysis.pdf
excel T FxR)

M BEEITS 75 19 & oF 20%9] &= 7§41
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< 2-7> FAHEIYAIRE oA
AM (7-9 | AFTERN PM AFTERNOO
AM) (1-3PM) G-7PM) | N (1-3PM)
JUNCTION NAME
VEL | DEU Ve | DEL Vel | DEal VER | DELA
™ Y)(ml TIM Y;"“ JUNCTION NAME TIME Y)(ml TIME Y)(ml
(min n (min n (min) n (min) n
ROUTE 1
FROM TO FROM TO
Raphta
Statehouse rd/ Arboretum .
Statehouse rd/State house 3 2 2 0 AlO:lC{R(%;)Jhta Wéﬁ?agnég 2 0
Avenue (14-V) rd (32-VII) (46)
Arboretum Ring rd Raphta Riverside
rd/State house Kileleshwa/Arb 3 0 6 0 | rd/Ring rd dr/Ring rd 13 4
rd (32-VII) oretum rd (45) Westlands (46) \Ijl)leles wa(7-
. . . . . Ring rd
Ring rd Riverside R :
Kileleshwa/Arb dr/Ring rd 3 0 2 0 d:\;sg;lderd Kb”g::mxa{,ﬁr 9 1
oretum rd (45) Kileleshwa(7-V) KiIeIesﬂwaW—V) (45)
R Raphta rd/Ring _ Ring rd Arboretum
Riverside rd Westlands 13| o 1 o | Kileleshwa/Arb rd/State P 0
dr/Ring rd oretum rd house rd
Kileleshwa(7-V) (45) (32-VII)
Raphta rd/Ri Arb Statehouse
aphta rd/Ring rboretum r
rd Westlands A104d/R(2;)3hta 4 0| 05| 0| rd/State house Statehouse 4 1
r rd (32-VI) Avenue
(14-V)
Total 26 2 115 0 Total 28 6
Running Time 24 115 Running 22
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O A5PBEAAH(TS)S 2551 LAt £2 %3 A 0]
ABE LEHRE olgsly] tho] mEATL O] e

O ITS AlAEle @Atz U Al AYe Asloz Meg A7e
A% WAIR SN FEADE YT & UL

O Al ol AR Mol] TR AL AHS AL @ Aot

O AFEA 2t BEHAIL 71471 FW LEAD AYAH U A 4
£ FolSul, WEAL WA Al A4EI} Wekxy] feo] @
AL AYES F Y 4 U

O 4%} AS5LS MAFO2M BRI} A =22 HY
g 4 ool A9 AL Past ol wet AL 14 24
b ogEne YuREE AR e TP AoR mud

B OEART A, ARAE 54 doje 24

O NTSA(National Transport and Safety Authority)o] 20174
AL WEANL EAALRE(2017.1.1~2017.12.28)

O KURA9 HxFES Ed] NTSA(National Transport and
Safety Authority)d]] W EAFY EAA=(2017.1.1~2018.9.30) &
B (EA D)

O Jogoo Road, Mombasa Road, Uhuru Highway, Waiyaki
Way, Ngong Road, Langata Road, Thika HighwayofA] 23
e WEARL A, AFYALS, BASAS mrot

B Ys & "TugAll ga, JuXlx 54 doly 24 8y



(2)

71% A (baseline) 2 Z 3 X

B < &0 tfst 7] =M (baseline) ¥ = HXA]

O NTSA(National Transport and Safety Authority)e] 20174
WEARY EARR(2017. 1. 1 ~ 2017. 12. 28)5 ZE8&slH, #
U Aol AR ARl BAL RS BEStD 98

O AUZZEEA=ZKNBS: Kenya National Bureau of Statistics)
o] Al 20 T=™ ALO] Q4= 38,610,097F 0] =1l
Lto] 2u]9] ol 3,724,159 02 ZAtE|o] 9.64%0] HFH.
LolzH] WEAtY A SAVE flenz Ity Ay AA|
WEALTO] 9.64% 2 FAJSEUAL &F

O ITS m2AE &g 19 & WEAL 20% 4&5E S8z 3 st
7o) 49 u2] AFY WEYRE olgsP] URo] LEATE
o] 40% k= Zolsa(uolHE w2, 2008. 7. 5), w-FAML A
4Rt WaA AES 50%71A] BU 4 rks o] WA
27159 97 9

<E 2-3> AGLEAT #Y
AP A R CRi e
HSER}t 1,048 664 205
SR} 310 453 287
<7 733 1,805 3,489

Q E8}o] 218 399 169
AHR A 57 33 15

S EA}o] = 490 539 148
Al 2,856 3,889 4,317

At=: NTSA(National Transport and Safety Authority, 2017.12.28.)
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3ok Awhol wstel MY oyl FESHL Yk A U
PR E TS ITS 25 5 AR 2 RaAiae) At
B47} ol2ig 25 A

RS £400 g AR oyl dados wuwoy
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O

Holze] AlY E2e =% G AFRFHA B SYAHAIA
o A

BiEshs ti7leE =740l of

7199 2o o gol ujEE S
Al AFol AW AU AT ShA 9] TR or)e
o v Ego] YAY HO2 WLHY

ol
o

o

20l e A& FA, 229 'viE % B
A

R8O

o
gor ofm w2 oft oR ofm rlu ofm
o
i

2 =2 Fuxee g7 3
A 552 F7M710 QS(FRSATAA, 2012)

AP i E7IA R 2 EH wjEE = PM10, NO,, VOCS 59 ¢

spelbge o) 0F A3 % ALY U4 5
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[e]
o ™3 AlEeD B
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B oVl day Xl 54 doly 4

O KURA(Kenya Urban Roads Authority)?] 273 -A}3]HE At
(Environmental & Social Safeguards)S Hh=sto] L}o|=ZH]
2Q 7tz 2Y EﬂﬂQOﬂ golg & 44

2 T 4
O Hol=yl AY RRo R Y A 5 wAIFIY] o
w29 7] 2™9re a5t 9lx] o

O EAUIZHY dolEl o RSO gol 2 cled
5742 3] AeME HEo V1AM RADL WA Hoe mo

'1-' OI

W ¢y

Hou

ti7led day AR ol 24 Y

O KURA 3H3-Atg] A vHEnvironmental & Social Safeguards)
AP RS 2] BF MEO| HUS ulw T 5 UL




A2 ALk ITS T34 shae] ZaQAa #4937

(2) 71%4 (baseline) @ =} X

B < &0 tfst 7] =M (baseline) ¥ = HXA]

O

O

o O

KURA 23 A3 ¥ A Environmental & Social Safeguards)
oA Belste ohrleBSHY dolel 2§
i]7dAl¥ = 7] =(EDCF: Economic Development Cooperation
Fund)olA HAMS @2 257) wAr=2((3, 4, 9, 12, 13, 15, 16,
17, 19, 20, 24, 24, 25, 55, 56, 6, 80, 86, 102) % TI7| ¥ =
A spte] Qe BALRE 1M} 1239

Al stde] AlA] ofjd](Haile Selassie Ave.) Tj7]2E &7 7]
= 2FZ=|0F 0pPl(Wakulima Market) gfoll 2x]=o] glon], 11
W @A YE oF 200m A2]o] 9]

A2 vlo|HH(Viaduct) Tf7]1EE=A7|= }o]2H]|Y(Nairobi
Railway Station) #¥o] FEi7tol] dA|=o] flon, 12¥ WA}
ZRE oF 100m #2{of] HA]

Alxdt A2 A|F9] tjr|ed 7|&AL 2016 KURAS tf7| e
=4 folgg 7|&o2 ITS Z2AE 43 & Alit A29 glo]
Ejo} u]@ato] AaEA

ITS Z2AE %5 S 7| W&y 10% 455 s7= &
AHEROIA wiESHE oldtsteract A

65km/h olsto] &Eold &7t Za"irE T wiEYo] 7|5t
3o £y Mygen PR Ao2 4NN
AgudsE, ITS JUS olgst x

[e)

l
drled=d i A, tietugstelA], 3143



Google Pt

<3 2-4> 719 ER7] 9

<E 2-4> T]7]9A 71EA A2

Al <&=A : Google X|&>

Sampling Locations
Al A2
Sampling Unit (Haile  Selassie Ave.) (Viaduct)
. i
ltems 11th intersection 12th intersection
in front of the Residential area
Wakulima Market in Railway St
TSP ug/m 344.52 115.32
NOx ug/m 41.72 38.09
SO: ug/m 4.08 3.28
CcO ug/m 1160.00 484.00
Pb ug/m ND(DL=0.05) ND(DL=0.05)

&4 © KURA, Environmental & Social Safeguards, 2016




I 39

CECERSY

ST

27 - AE ITS F+H5AHD A 3k vtke

W 07| s

B

7]

al
P

LRSPI

=]
a

~

off ofsiA At

1

~<I

0
N

o
K

A

oju Hj

% 5ol ot 2

io

s

[~—
(i[e]

09

7t

o] xtas}

Y &

Aol 7] ol

st

257t A

shal

=
o

o]

= E livijk'lfkl (S“)
5kl

L)

A71A,

: 77t index

v

. AlZF index
© 2} index

oo
e

! & index

l

D EAIT

f

4r

l

Atakawo} JjAE| cebe Abake] oAl

ohet 7] e siEel 9

ARAHA O

olo
7H

o
00

4 Reo oty v

2 7|e9 uiEsAt o

o 11—

O

olp
ok
<
ojm
cal

ol
100



4. ITS dukte] 2 |AdY 3 (logical framework) ¥+

S]ll)lflslilgalll'y Performance Targets/Indicators S(]))u?:‘tcaes Assumptions/Risks
Impact” [1. Reduction in the number of |[NTSA * [(Assumptions)
traffic accident statistics - Improved awareness
Reduced |- Dead : of traffic laws by
social (1** Jan -28th Dec 2017) 286 the general public
losses due persons — less than 229 - Sustainable ITS
to traffic persons operation &
congestion |- Seriously injured : management
(1 Jan -28th Dec 2017) 389
persons — less than 311
persons
2. Reduction of 10% from air KURA (Risk)
quality measurement results Air - Rapid growth in
(2016) Pollution  |the number of
- TSP: Statistics | vehicles
344pg/m'— less than 310xg/m’ - Lack of
at point A1** experience in ITS
115¢g/m'— less than 104ug/m’ operation by the
at point A2** PEA
- NOx:
41pg/m'— less than 37ug/m' at
point Al
38ug/m'— less than 34pg/m' at
point A2
- SO2:
4pg/m'— less than 3.6ug/m' at
point Al
3ug/m'— less than 2.7ug/m' at
point A2
- CO:
1,160/g/m'— less than 1,044ug/
m' at point Al
484pg/m'— less than 435ug/m’
at point A2
Outcome” |[1. Reduced average waiting Detector (Assumptions)
eEnhanced times*** at junction Data Strong support for
urban 19,20,24,25%**** the proposed project
mobility  |(2018) average waiting time per by the general
in Nairobi vehicle >= 340 sec public
through |~ (1 year after completion)
the average waiting time per
vehicle <= 220 sec
develop 27 Reduced travel times *** - Detector
ment of from junction 19 to junction |Data (Risk)
ITS 25: - Field Rapid growth in the
(2018) 24min (08:22 ~ 08:46) Measureme | number of vehicles
— (1 year after completion) less |nt
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than 19min
Output”  [1. Construction of TMC Project (Assumptions)
« ITS - Construction of new TMC Completion | - Continued strong
Facilities building Report4) willingness of the
provided |- Provision ITS devices Government for the
» Hardware and software for project
measuring traffic volume, - Timely
controlling traffic signals, land acquisition
real-time monitoring system
etc. (Risk)
- Risk of delayed
2. Improvement of junctions project
- Structural improvement implementation due to
» Upgrade of junctions weak project
configuration to meet the management by the
adequate capacity for traffic PEA
demand - Increase in project
- Installation of Its field costs compared to
equipment costs estimated in
» Traffic signal, signal appraisal due to
controller, CCTV, above implementation delays
ground detector, VMS, Street and additional works
light etc.

Activities with Milestones

1. Employment of Consultant

(3 months after the effectiveness date of Loan Agreement)

2. Detailed Design, Preparation of Bidding Documents

(6 months after Employment of Consultant)

3. Supplier Selection

(3 months after Detailed Design and Preparation of Bidding Documents)
4. Construction & Installation, Software Development, Commissioning
(24 months after Supplier Selection)

5. O&M support

(24 months after Commissioning)

Beneficiary : Drivers, Pedestrians

Inputs (USS$ thousand)
* EDCF(87.6%): 61,000
¢ Government of Kenya(12.4%): 8,629

Measurement Method

* National Transport and Safety Authority

- Statistics data : Total number of traffic accidents occurs in Nairobi
[Total number of traffic accidents occurs in Kenya * 10% (ratio is based
on portion of Nairobi population in Kenya)]

**The location of point Al, A2

- Al : In front of the Wakulima Market, 200 meters away from junction No.
11

- A2 : Residential area in Railway St, 100 meters away from junction No. 12




A\
< Residentialafea
n Rallway St

*** Travel time can be meaureby above ground detector.
**** Junction No. 19, 20, 24, 25 are along the Mombasa Road, which is most
congested and important route in Nairobi
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KENYA URBAN ROADS AUTHORITY

Efficient and safe urban roads

IKM PLACE, Bishops Road. Tel: 254-020-8013844
Emnil: 20k ki K
P.O. Box 41727-00100, GPO. NAIROBI

REF: KURA/PROJ/66(85) DATE: 3 October, 2018
Director General

National Transport and Safety Authority

P.O. Box 3602 - 0050

NAIROBI

INTELLIGENT TRANSPORT SYSTEM (ITS) FOR NAIROBI COUNTY
REQUEST FOR ACCIDENT DATA

Kenya Urban Roads Authority is implementing the Project for Intelligent Transport
System for Nairobi and as such, we are carrying out a baseline study for the current
traffic and travel characteristics which includes, among others, information on accident
data.

We therefore request accident data in terms of accident class and type for Nairobi in
general and in particular for Jogoo Road, Mombasa Road, Uhuru Highway, Waiyaki Way,
Ngong Road, Langata Road and Thika Highway for the Year 2017 and the period from
1¢t January, 2018 — 30th September, 2018.

Yours faithfully,

)

Eng. Silas M. Kinoti

WEALD EAXTE(2017. 1. 1 ~ 2018. 9. 30) NTSAo| QA
(Jogoo Road, Mombasa Road, Uhuru Highway, Waiyaki Way,
Ngong Road, Langata Road, Thika Highway)
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Air Quality

The proposed road project is situated in industrial and commercial areas of Nairobi City
County which have an effect on the air quality. Existing contributors to air pollution in the
project area include:

. Industrial activities within industrial area that has industries such Crown Paints, Kenya
and Cooperative Creameries that emit smoke into the atmosphere;

. Heavy traffic which is a cause of air pollution; and

. The odor from rotting garbage dumped along the KRC fence and in KRC railway yard,

The proposed project activities are expected to marginally increase the air pollution in the
project area.

Table 3-8shows the results of the air quality measured at the four sampled areas. It was noted
that they all registered a range of above average concentration of 115.32 to 388.27ug/m’. This
is between 57.7% and 77.6% of the air quality criteria; the Total Suspended Particulate/
Particulate matter (TSP/PMy,) concentration measured at the potential receptors was well
below the ambient air quality limits stipulated by both the Kenyan Regulations (EMC 2014) of
200ug/m>for residential areas and 500ug/m® for the industrial areas.

The oxides of Nitrogen (NOx) concentrations ranged from 38.09ug/m” to 42.21pg/m® which is
at 50% of the air quality of the Kenyan Regulations and WHO Guideline values of 80 and
200pg/m® respectively.

The values of Sulphur Dioxide (SO;) were found to be very low in the air at the locations
registering <10% of the Kenya regulatory limits of 80pg/m®. Carbon Monoxide results also
were within the range of Kenya regulatory Guidelines of 2000ug/m®.

Lead (Pb) in all four location showed very little presence in the air (DL=0.05) which is far

below Kenya regulations guidelines given by NEMA at 1.0pg/m“and 1.5pg/m*for the
residential areas and Industrial areas respectively.

Table 3-8: Air Quality Measurements Results in 2016

Sampling Locations.. T EMCA (Air Quality)
[ AL) A2 (a3 ) [\ Standards limits
Haileselassic —_—_— ‘Enterprisé Rd. | Exterprise Rd.
Sampling ) Ave. (South) (North) o
tems | UMt | Haieselassic |Residentialarca| AtJB Motors Prison : Residential,
Ave. in front of | in Railway St. | Commercial St. | compound off | Industrialarea | Rural and other
the Wakulima & Factory St. | Enterprise Rd. area
Market
TSP m® 344.52 11532 388.27 370.55 500 200)
NOx | pg/m’ 4172 38.09 42.10 4221 150 80
50, fm® 4.08 3.28 3.94 5.25 125] 80
CO | pgm’ 1160.00 484.00 997.00 1570.00 5,000 2,000
- g’ ND ND ND ND 13 :
" (DL=005) | (DL=005) | (DL=0.05 | (DL~0.05) i

ND: Not Detectable
Time weighted average: 24h, but only CO is 8h based on the regulations.
Source: EMCA (Air Quality) Regulations (2014)

Source: JST Tavce, St J\/ Ter e

On the basis of the m d air quality p: s, the regi d values are average and
are typical of urban setups. The values can go up or be maintained during the construction

2,\) » Proposed Nairobi Viaduct and
- Road Construction Project
ESIA Report 316 August 2016




and this may call for periodic Air Quality monitoring. The ambient air quality of the sampled
locations is within the criteria stipulated in the Kenyan Regulatory Limits — Environmental
Management and Coordination (Air Quality) Regulations, 2014.

Pollution calculation conditions of the targeted roads was calculated based on the traffic
survey result conducted by JST in 2016, and large bus/coach and heavy goods vehicles are
considered as large vehicle, while the others are merged as light vehicle. Day-night ratio and
light-heavy vehicle ratio of viaduct are estimated based on the ratios of surrounding roads.

This calculation condition of the targeted roads shall be used for prediction of air, noise, and
also vibration.

Pollutants emission amount due to Traffic in 2023 as tabulated in Table 3-9shows result of the

long-term analysis upon the said pollutant dispersion model. Prediction locations are on the
downwind ROW on each road.

Table 3-9: Pollutant Emission Amount due to Traffic Predicted (2023)

3.2

Prediction Locations
Al A2 A3 A4
Sampling | (. | Hailesclssie Ave. Viaduct s Rd. (South) | Enterprise Rd. (North)
items in front of the Residential area in At JB Motors Prison compound off
‘Wakulima Market Railway St. Commercial St. & Enterprise Rd.
Factory St.
TSP P‘ym} 0.17 0.07 0.27 0.14
NOx | g’ 202 0.83 338 173
SO, Mms 0.22 0.10 0.59 0.23
COo Eynf 26.31 9.86 24.01 18.68
Source: JST

Biological Environment

Most of the biodiversity within the Central Business District (CBD) and Industrial area where
the road project will traverse has been lost through social and economic development. In most
areas in the Eastern and Southern zones of Nairobi, the biodiversity has been altered to pave
way for development of high-rise commercial and residential buildings. However live fences
and hedges are notable accompanied by various species of exotic and ornamental trees and
shrubs. Plate 3-1 shows the proximity of the proposed project road to Nairobi National Park.

Within the project area, there are recorded a limited number of avifauna, mostly visiting to
scavenge for food such as Marabou storks (Leptoptiloscrumenifer) that nest on some acacia
trees along Mombasa Road.

Outside the bounds of the project area but within Nairobi, various types of plant and animals
exist on the northern zone ranging from natural forests, planted vegetations mostly in private
land, tea and coffee bushes and other agricultural vegetation. Several rivers and wetlands also
exist. Karura forest that is crossed by both Kiambu road and Limuru road influences the
vegetation species along the northern corridor.

Closest to the project area is the Nairobi National park is located about 7km from the Nairobi's
City centre. It borders the South Kapiti plains and Kitengela Migration Corridor. The park
covers an area of 117.21km” and altitude ranges between 1,533m a.s.l. and 1,760m a.s.|
(Prins 2000, p.143).According to Kenya Wildlife Service “Nairobi National Park" November
2009, the park's predominant environment is open grass plain with scattered Acacia bushes.
The western uplands of the park have highland dry forest with stands of Oleaafricana, Croton

Proposed Nairobi Viaduct and
Road Construction Project
ESIA Report 317 August 2016



Noise and Air Quality assessment at First Avenue & general Waruingi Street Eastleigh Nairoli 2016,

@‘,

So1° 16 46.8"E 036° 50° 52.5

TABLE 1 Air Quality Levels (mg/m?3) (Dust concentration)"
LOCATION/SITE & (Coordinates) Measured TLV REMARKS
concentrations | mg/m?
—— [(mg/m®)

i1 ; 7 < FIRST AVENUE . i

a First Avenue/Juja Road Junction 0.08 0.14 Within the limit
S 01° 15° 59.97E 036° 50" 52.1"

b Marie Stopes Kenya 0.08 0.14 Within the limit
Sor° 16’ 11.27°E 036° 50’ 54.6

c Alu Barak 0.08 0.14 Within the limit
Sor° 16> 25.97E 036° 50° 57.5”

d National Bank Eastleigh 0.08 0.14 Within the limit
So1° 16’ 35.1°E 036° 50° 59.6”

e Impala Driving School 0.07 0.14 Within the limit
So1° 16> 49.3”E 036° 51° 02.3

f Mashallah Retail Shop 0.07 0.14 Within the limit
Soi° 16> 35.1°E 036° 51’ 59.6

g Nairobi River 0.06 0.14 Within the limit
So1° 17’ 21.7°E 036° 51° 08.2” B

2 R _/GENERAL WARUINGI STREET) s

a General Waruingi street/Rate%_’/——eiw—/ 0.14 Within the limit
Road Roundabout
Sor1° 16> 38.1°E 036° 50° 08.2”

b Pumwani Hospital Area 0.06 0.14 Within the limit
So1° 16> 42.37°E 036° 50° 19.4”

[0 Pumwani Boys High School 0.05 0.14 Within the limit
Sol1° 16> 47.6”E 036° 50° 32.5

d General Waruingi Roundabout 0.06 0.14 Within the limit
So1° 16> 48.1E 036° 50° 46.2

e Nairobi East Hospital Area 0.07 0.14 Within the limit

2.3.3 Discussion of the results

From the dust measurement results, the dust level at all sections surveyed is within the
recommended threshold limit values (TLV).

6

Albert Muriuki-Safety and Health Advisor/NEMA Reg. Lead Expert
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Noise and Air Quality assessment at First Avenue & general Waruingi Street Eastleigh Nairobi 2016,
iv)  Carbon Dioxide (COz)

Carbon dioxide that is only toxic at high levels is strongly associated with the phenomenon
of climate change and global warming (green house effect).

v) Hydrocarbons (CiHy)

Hydrocarbon (Volatile Organic Compounds) is a product of petroleum product and some
hydrocarbons have shown some carcinogenic properties when inhaled.

3.3 Air Quality measurement methods

The measurements were undertaken using a Drager Tube Flue Gas Analyser. This is a
direct reading instrument that has the capacity to measure and display the products of
combustion from a domestic or commercial fossil fuel. It can also measure ambient air
quality in rooms or buildings. The measurements are carried out by placing the probe at
the general area in along the road. The air concentrations and directly read on the tube
and the results of the measurements are presented on the Table 2 below.

3.3.1 Results of the air quality analysis

Table 2 AIR QUALITY CONCENTRATIONS
Location Carbon Sulphur Carbon Volatile Organic | Remarks
Monoxide Dioxide Dioxide Compounds
(co) (SOx) (C02) (VoC)
L eaE FIRST AVENUE i
1 First Avenue/Juja | Below Nil 60ppm Below detectable Within the
Road Junction detectable limit limit limit

So1° 15 599”E
036° 50° 52.1

2 | Marie Stopes Below Nil 40ppm Below detectable Within the
Kenya detectable limit limit limit
Soie 16’ 1127E
036° 50° 54.6”

c | Alu Barak Below Nil 50ppm Below detectable Within the
Sor1° 16’ 25.97E detectable limit limit limit
036° 50° 57.5”

d | National Bank Below Nil 50ppm Below detectable Within the
Eastleigh detectable limit limit limit

Sore 16’ 35.17E
036° 50° 59.6”

e - | Impala Driving Below Nil 30ppm Below detectable | Within the
School detectable limit limit limit
Sol° 16> 493°E
036° 51° 02.3”

f Mashallah Rethop | Below Nil 20ppm Below detectable | Within the
So1° 16’ 35.17E detectable limit limit limit

036° 51° 59.6””

8
Albert Muriuki-Safety and Health Advisor/NEMA Reg. Lead Expert
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Noise and Air Quality assessment at First Avenue & general Waruingi Street Eastleigh Nairobi 2016,

g | Nairobi River Below Nil 20ppm Below detectable | Within the
So1° 170 21.7” detectable limit limit limit
E 036° 51° 08.2”

20 S ; GENERAL WARUINGI STREET ol R

a | General Waruingi | Below 0.025mg/m? 30ppm Below detectable | Within the
street/Racecours | detectable limit limit limit
e Road
Roundabout
Sorw 16 38.17
E 036° 50’ 08.2

b | Pumwani Hospital | Below 0.025mg/m? 40ppm Below detectable | Within the
Area detectable limit limit limit
So1° 16° 4237
E 036°50° 19.4”

c Pumwani Boys Below Nil 20ppm Below detectable | Within the
High School detectable limit limit limit
Sor° 16 47.6”

E 036°50° 32.5”

d | General Waruingi | Below Nil 32ppm Below detectable | Within the
Roundabout detectable limit limit limit
Sor 16 4817
E 036° 50 46.2”

e | Nairobi East Below 0.025mg/m? 30ppm Below detectable | Within the
Hospital Area detectable limit limit limit
So1° 16’ 46.8”

E 036° 50° 52.5”
* | TV 1.8ppm 0.191ppm 1.8ppm (6mg/m3) Remarks

Nil- Means the emission is not detected at the sampling site

3.3.2 Discussion of the results

The result of air emission indicates that the levels were within the limit. The low emissions
show that the pollution from vehicles and other road users is not significant.

9
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Noise and Air Quality assessment at First Avenue & general Waruingi Street Eastleigh Nairobi 2016,

4.13 Noise Level Survey measurement

The measurement results are presented in Table 6.

TABLE 6 Noise Levels survey results

POSITION | TLv [REMARKS

1 3 e “FIRST AVENUE = |

LegMin | LeqdB(A) | LegMax

First Avenue/Juja Road 57.5 66.2 72.3 84 | Traffic Noise
Junction &
Sore 15° 59.97E 036° 50° £
52.1” S il

b Marie Stopes Kenya 5553 60.9 783 | 84 | Traffic Noise
Sor1° 16 11.2°E 036° 50 54.6

Cc Alu Barak 53.4 0 7501 84 | Traffic Noise
Soi° 16> 25.97E 036° 50’ 57.5” e :

d National Bank Eastleigh 59.8 70.4 | 75.3 | 84 | Traffic Noise
Sol1° 16> 35.1°E 036° 50° 59.6” e IR s P

e Impala Driving School 60.1 hEE 75.8 84 | Traffic Noise
Sol° 16° 49.3"E 036° 51’ 02.3” e : !

f Mashallah Retail Shop 60.2 70.1 76.4 84 | Traffic Noise
Sol° 16’ 35.1"E 036° 51’ 59.6” i ; :

g Nairobi River 60.3 Z0.5 78.4 84 | Traffic Noise
Sol° 17 21.7°E 036° 51’ 08.2” o

2 iy . GENERAL WARUINGI STREET

a General Waruingi 50.1 70:25 5% 695 84 | Traffic Noise
street/Racecourse Road ¢
Roundabout
Sor° 16* 38.1°E 036° 50° 08.2” e

b Pumwani Hospital Area 56.7 703 % 75.4 84 | Traffic Noise
So1° 16> 42.3°E 036° 50’ 19.4” Vol bohenie s

c Pumwani Boys High School 60.3 75501 813 84 | Traffic Noise
So1° 16> 47.6”E 036° 50’ 32.5” S 2

d General Waruingi 61.2 79.1 80.2 84 | Traffic Noise
Roundabout -
Sor° 16° 48.1°E 036° 50° 46.2” : :

e Nairobi East Hospital Area 60.3 7551 78.3 84 | Traffic Noise
Sol° 16° 46.8"E 036° 50° 52.5” :

4.13.1 Data analysis discussion

The noise levels along the roads and their environs are between 60.9dB(A) and 79.1dB(A)
which is within the NEMA Noise and Vibration limit set for Traffic. To mitigate noise
pollution and to avoid community exposure to noise, hooting and accelerating should be

discouraged within 200m from the residential houses.

12
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between12 and 28°C it is usually dry and cold between July and August, but
hot and in January and February. The mean monthly relative humidity
varies between 36 and 55 per cent. The mean daily sunshine hours varies
between 3.4 and 9.5 hours.

3.1.4. Ambient Air Quality

The ambient air quality assessment was carried out along the project site on
17th February 2015 from 9.00 am and 03.05 pm. The ambient air quality
measurements were undertaken using a Dragger Tube Flue Gas Analyzer.
This is a direct reading instrument that has the capacity to measure and
display the products of combustion from a domestic or commercial fossil
fuelled appliance. The measurements are carried out by placing the probe at
the general area along the road and directly reading the levels of the
parameters on the tube. The results of emissions measurements are displayed
in the Table 4 below.

Table 4: Results of Ambient Air Quality Measurements

1 JUNCTION 1 _MBAGATHI ROAD -

a | Mbagathi Hospital Gate Below' Nil 0.01ppm | Below Within
§01°18’27.0” *| detectable detectable | the limit~
E036°48’11.2” limit limit

b | Junction to Mbagathi Hospital Below Nil 0.03ppm | Below Within
§01°18’26.1” detectable detectable | the limit
E 036°48’13.3” limit limit

c | Next to Mbagathi Foot Bridge Below Nil 0.04ppm | Below Within
$01°18’25.1” E036°48’12.7” detectable detectable the limit

limit limit

d | Shell Petrol Station Below' Nil 0.03ppm | Below Within
$01°18°27.4” E 036°48’14.0” detectable detectable the limit

limit limit

2 JUNCTION 2 MONTEZUMA/MBAGATHI ROAD ./

a | Entrance to Montezuma Junction | Below 0.01 0.05ppm | Below Within
$01°18’46.3” E 036°48’24.4” detectable detectable the limit

limit limit

b | 100m to Montezuma Junction Below 0.01 0.04ppm | Below Within
$01°18’45.0” E 036°48°23.7” detectable detectable the limit

limit limit

¢ | Nextto MAC Park Hotel Bilboard | Below Nil 0.04ppm | Below Within
$01°18’47.4” E 036°48725.3” detectable detectable the limit

limit limijt

3 JUNCTION 3 [LANGATA ROUND/MAI MAHIO ROAD ||

12 ¥
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a- | Junction Island Below . 0.03ppm | Below Within
S$01°18’45.7” E 036°48°58.5” detectable detectable the limit
limit limit
b | T-Mall Entrance Below Nil 0.0Zppm | Below Within
$01°18746.6” E 036°48759.7” detectable detectable the limit
limit limit
4 JUNCTION 4 LANGATA ROAD/CARNIVAL JUNCTION %/
a | Next to Uchumi Parking yard Below Nil 0.01ppm | Below Within
$01°19°26.3” E 036°48°08.9” detectable detectable the limit
limit limit
b | Junction Island (Junction from Below 0.01 0.04ppm | Below Within
Langata Rd to Carnival) detectable detectable the limit
§01°19'23.6” E036°48'08.47 limit limit
¢ | Good Year Car Park along Below 0.02 0.05ppm | Below Within
Langata Rd detectable detectable the limit
501°19°23.3” E 036°48°09.6” Timit limit
5 JUNCTION 5 NYUMBA MOJA ROAD/KAREN RD/NYUMBA MOJA JUNCTION
a | Start Point Below 0.01 0.03ppm | Below Within
$01°20°29.7” E 036°45’38.17 detectable detectable the limit
limit limit
b | Centre of Nyumba Moja Road Below Nil 0.03ppm | Below Within
§01°20’15.6” E 036°45’40.0” detectable detectable the limit
limit limit
¢ | End Point Below Nil 0.01ppm | Below Within
$01°20°14.8” E 036°45°40.2” detectable detectable the limit
limit limit
6 JUNCTION 6 LANGATA ROAD/KENYATTA HOSPITALJUNCTION
a | Bus Bay Below 0.01 0.04ppm | Below Within
$01°19'42.8” detectable detectable | the limit
E036°4719.8” * limit limit
b | Junction to Lanagta Hospital Below Nil 0.03ppm | Below Within
S$01°19°41.6” E036°47°21.5” detectable detectable the limit
limit limit
¢ | 100m from Junction Below 0.02 0.04ppm | Below Within
$01°19°41.0” E036°47°22.8” detectable detectable | the limit
limit limit
d | Oilibya Petrol Station Below 0.01 0.03ppm | Below Within
$01°19°38.1” E 036°47°20.0” detectable detectable the limit
limit limit
= TLV S5ppm 0.191ppm | 600 20ppm

3.1.5. Baseline Particulate matter (Dust)

The measurement of particulate matter was also done on 17t February
2015 from 9.00 am and 03.05 pm. The concentration of suspended
particulate matter (dust) was determined by a gravimetric method. The
sampling time and frequency correspond to the sampling site

Seth Omondi Odero
NEMA Reg. No. 0583 41
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characteristics. The amount of dust captured on the filter (mg) is determined
gravimetrically as a difference between the weight of the filter prior to and
after the exposure of the filter. The results are shown in the Table 5 below.

Table 5: Baseline Particulate matter as Measured

LOCATION/SITE & (Coordi d TLV REMARKS
concentration levels mg/m?
(mg/m?)
1 JUNCTION 1 MBAGATHI ROAD
a Mbagathi Hospital Gate Nil 10 Within the limit
$01°18’27.0”
E 036°48’11.2”
b Junction to Mbagathi Hospital Nil 10 Within the limit
§01°1826.1”
E 036°48’13.3”
c Next to Mbagathi Foot Bridge Nill 10 Within the limit
§01°18’25.1”
E 036°48'12.7”
d Shell Petrol Station Nil 10 Within the limit
$01°18’27.4”
E 036°48’14.0”
2 JUNCTION 2 MONTEZUMA/MBAGATHI ROAD
a Entrance to Montezuma Junction Nil 10 Within the limit
§01°18'46.3” E 036°48’24.4”
b 100m to Montezuma Junction Nil 10 Within the limit
$01°18’45.0”
E 036°48723.7”
c Next to MAC Park Hotel Bilboard Nil 10 Within the limit
§01°18'47.4”
E 036°48’25.3”
3 JUNCTION 3 LANGATA ROUND/MAI MAHIO ROAD
a Junction Island Nil 10 Within the limit
$01°18’45.7”
E 036°48’58.5”
b T-Mall Entrance Nil 10 Within the limit
$01°18’46.6”
E 036°48’59.7”
4 JUNCTION 4 LANGATA ROAD/CARNIVAL JUNCTION
a Next to Uchumi Parking Nil 10 Within the limit
$01°19°26.3”
E 036°48’08.9”
b Junction Island (Junction from Langata Nil 10 Within the limit
Rd to Carnival)
§01°19°23.6”
E 036°48’08.4” .
¢ | Good Year Car Park along Langata Rd Nil 10 Within the limit
§01°1923.3”
E 036°48°09.6”
5 JUNCTION 5 NYUMBA MOJA ROAD/KAREN RD/NYUMBA MOJA JUNCTION
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LOCATIONY/SITE & (Coordii 1 TLV REMARKS
concentration levels mg/m?
(mg/m?)

a Start Point Nil 10 Within the limit
§01°20°29.7”
E 036°45738.1”

b Centre of Nyumba Moja Road Nil 10 Within the limit
$01°20’15.6”
E 036°45’40.0”

c End Point Nil 10 Within the limit
$01°20'14.8”
E 036°45740.2”

6 JUNCTION 6 LANGATA ROAD/KENYATTA HOSPITALJUNCTION

a Bus Bay Nil 10 Within the limit
§01°1942.8”
E 036°47°19.8”

b Junction to Lanagta Hospital Nil 10 Within the limit
$01°1941.6”
E 036°47°21.5”

c 100m from Junction Nil 10 Within the limit
$01°1941.0”
E036°47°22.8”

d Oilibya Petrol Station Nil 10 Within the limit
$01°19’38.1”
E 036°4720.0”

3.1.6. Baseline Noise levels

The ambient baseline noise levels survey was also carried out along the
proposed Project Junctions on the 17th February 2015 to establish the
baseline noise levels and assist in control of noise pollution during the
construction phase. Currently, the noise emission is from traffic accessing
the road, people walking along the road and at the shops, among other
anthropogenic and natural sources.

A Precision Integrating Sound Level Meter type CR 262A S/No. B21122FA
with Omni-directional microphone was used. The instrument was calibrated
using Bruel and Kjaer sound level calibrator type 4230 for sound level meter
at 94 dB (A) and 1000 Hz. The calibration was used to check the sensitivity
of the instrument immediately before and after the measurement period.
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3.1.5. Ambient Air Quality

The air quality and ambient noise levels assessment were carried out at Upper Hill-
Mbagathi Link Road by NEMA registered Lead Expert on 6t May, 2016 from 2.30
pm to 4.05 pm. The ambient air quality measurements were undertaken using a
Dragger Tube Flue Gas Analyzer. This is a direct reading instrumerit that has the
capacity to measure and display the products of combustion from a domestic or
commercial fossil fuelled appliance. The measurements are carried out by placing
the probe at the general area along the road and directly reading the levels of the
parameters on the tube. The results of emissions measurements are displayed in the
Table 3Error! Reference source not found. below.

Table 3: Results of Ambient Air Quality Measurements

Location Carbon Sulphur Carbon | Volatile Remarks
Monoxide | Dioxide Dioxide | Organic
(CO) (SOX) (CO2) | Compounds
(VOQC)

1 | KENYATTA HOSPITAL ESTATE AREA

1 | Area next to | Below Nil 1.20 Below Within
Proto GPS | detectable detectable | the limit
(Starting Point) | limit limit
[§

01018’14.77,
E
036048’35.8”)

2 | GPS Point Below Nil 1.34 Below Within
(& detectable detectable the limit
01018’18.9”, | limit limit
E
036048’35.4”)

3 | GPS Point Below Nil 1.50 Nil Within
& detectable the limit
0101825.3”, | limit
E
036048°22.0”)

4 | GPS Point Below Nil 1.20 Nil Within
[ detectable the limit
01018°27.3”, | limit
E
036048’19.4”)

5 | Mbagathi Below Nil 1.40 Nil Within
District detectable - | the limit
Hospital Area | limit
GPS
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emission is from traffic accessing the road, people walking along the road and at
the shops, among other anthropogenic and natural sources.

A Precision Integrating Sound Level Meter type CR 262A S/No. B21122FA with
Omni-directional microphone was used. The instrument was calibrated using Bruel
and Kjaer sound level calibrator type 4230 for sound level meter at 94 dB (A) and
1000 Hz. The calibration was used to check the sensitivity of the instrument
immediately before and after the measurement period.

The meter was set to measure the A-weighted noise level, which varies with the
frequency and intensity like the sensitivity of the human ear. The sound level meter
was held at 1 metre from ground and L eq (the continuous equivalent sound
pressure level) sample measurements at and around the proposed project roads
were taken. The L eq is indicative of the ‘average’ noise level over a given period.
The measured ambient noise levels are presented in Table 5 below.

Table 5: Ambient Noise Levels as Measured

POSITION | AMBIENT NOISE LEVELS
I | KENYATTA HOSPITAL ESTATE AREA
LegMin | LeqdB(A) | LegqMax

1 | Area next to Proto GPS | 64.5 78.8 80.3 84 Within the
(Starting Point) limit
(S 01018’14.7”, E
036048’35.8”)

2 | GPS Point 54.2 70.1 79.0, 84 Within the
(S 01018’18.9”, E . limit
036048’35.4”)

3 | GPS Point 48.2 50.5 65.1 |84 Within the
(S 0101825.3”, E limit
036048’22.0”) 4

4 | GPS Point DA 75.2 77.5 84 Within the
(§01018°27.3”, limit
E 036048’19.4”)

5 | Mbagathi District | 65.7 70.1 79:5 84 Within the
Hospital Area GPS oS limit
(§0101828.9”, :

E 036048’15.6”)
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[§
01018°28.9”,
E
036048’15.6”)

3.1.6.Dust (Particulate Matter)

The measurement of particulate matter was also done on 6th The
Aot

concentration of suspended particulate matter (dust) was ined by a
gravimetric method. The sampling time and frequency correspond to the sampling
site characteristics. The amount of dust captured on the filter (mg) is determined
gravimetrically as a difference between the weight of the filter prior to and after the
exposure of the filter. The results are shown in the Table 4 overleaf.

Table 4: Baseline Particulate matter as Measured

LOCATION/SITE (Coordinates) Measured TLV REMARKS
levels mg/m3
(mg/m3)
KENYATTA HOSPITAL ESTATE AREA

1 | Area next to Proto GPS 0.03 0.14 Within the limit
(Starting Point)
(801018’14.7”,E
036048°35.8”)

2 | GPS Point 0.02 0.14 Within the limit
($01018’18.9”,E
036048’35.4”)

3 | GPS Point 0.03 0.14 Within the limit
(§01018’25.3”, E -

036048’22.0”)
4 | GPS Point 0.02 0.14 Within the limit
(§01018°27.3”,E
036048’19.4”)

5 | Mbagathi District Hospital 0.03 0.14 Within the limit
Area GPS
(§01018’28.9”,E
036048’15.6”)

3.1.7. Baseline Noise levels

The ambient baseline noise levels survey was also carried out along the proposed
Project site on the 6t May, 2016 to establish the baseline noise levels and assist in
control of noise pollution during the construction phase. Currently, the noise
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Environmental and Social Impact Assessment Project Report for the Proposed Rehabilitation and

2.0/
Table 4: Results of Ambient Air Quality Measurements a0/5
Location Carbon Sulphur Dioxide | Carbon Volatile Organic | Remarks
Monoxide (CO) | (SOx) Dioxide Compounds
(CO2) (VOC)
1 [OLD RACECOURSE ROAD
1 | Amani Court Below Nil 62 Below Within the

($01°16°32.37,
E

036°50’18.2”)

Lo
Near Delta :

Below detectable

és 01°16’31.47, | detectable limit detectable limit | limit
036°50’10.9”)

2 | Side Below Nil 100 Below Within the
Walk/Garage | detectable limit detectable limit | limit
(801°16’33.37,

E
036°50’17.4”)

3 | Old Racecourse | Below Nil 68 Nil Within the
Estate detectable limit limit

g™ 2 &
Below detectable

[ Within the fimit

36051’6 i

($01°17°11.0”7,E | limit limit
036°51°06.6”)

2 | Ramisii Medical | Below detectable Nil 80 Below detectable Within the limit
Clinic imif limit
($01°17°10.07, E
036°51712.07)

3 | Zawadi Prymary | Below detectable Nil 90 Below detectable Within the limit
School limit limit
(501°17°08.4”, E
036°51°20.87)

4 | Zeasrstech Below detectable Nil 110 Nil Within the limit
College limit
(S 1°17°04.3”,E
36°51°20.27)

5 | Mukaram Below detectable Nil 95 Below detectable Within the limit
Restaurant limit limit
(S 1°17°05.6”, E
36°51°20.97)

6 | Tony Hardware Below detectable Nil 100 Below detectable Within the limit
($ 1°17°06.7”,E limit limit

SN L s i
1 [ Masjid Noor Below detectable 95 Below detectable Within the limit
(§1017°22.8”,E limit limit
36°5108.57)
2 | Jjunction Bahait Below detectable Nil 80 Below detectable Within the limit
Road limit limi
(S 1°17°33.47, E
36°51°08.8”)
3 | Jogoo Below detectable Nil 120 Nil Within the limit
Roundabout limit
($101738.4”7,E
36°51°07.77)
TV TOppm_ 0.0.019ppm 600ppm_| 70ppm
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Upgrading of Eastleigh Estate Roads Phase II, Located in Nairobi City County

3.1.5. Baseline Particulate matter (Dust)

measurement of particulate matter was also done on 18" November,
The concentration of suspended particulate matter (dust) was
ermined by a gravimetric method. The sampling time and frequency

correspond to the sampling site characteristics. The amount of dust captured
on the filter (mg) is determined gravimetrically as a difference between the
weight of the filter prior to and after the exposure of the filter. The results
are shown in the Table 5 below.

Table 5: Baseline Particulate matter as Measured

LOCATION/SITE (Coordinates) Measured levels TLV REMARKS
(mg/m?) mg/m?
1 OLD RACECOURSE ROAD
1 | Amani Court 2.45 10 Within the limit
(5 01°16°31.4”, E 036°50°10.9”)
2 | Side Walk/Garage 2.35 10 Within the limit
(5 01°16°33.3”, E 036°50°17.4”)
3 | Old Racecourse Estate 3.15 10 Within the limit
($01°16’32.3”, E 036°50°18.2”)
2 18™ STREET
1 | Near Delta 1.25 10 Within the limit
(§01°17’11.0”, E 036°51°06.6”)
2 | Ramisii Medical Clinic 3.55 10 Within the limit
(§01°17°10.0”, E 036°51°12.0”)
3 | Zawadi Primary School 3.50 10 Within the limit
($01°17°08.4”, E 036°51°20.8”)
4 | Zeasrstech College 3.40 10 Within the limit
(S 1017°04.3”, E 36°51°20.2”)
5 | Mukaram Restaurant 3.45 10 Within the limit
(8 1°17°05.6”, E 36°51°20.9”)
6 | Tony Hardware 3.20 10 Within the limit
(8§ 1°17°06.7”, E 36°51°06.9”)
3 15T AVENUE
1 | Masjid Noor 3.20 10 Within the limit
(8 1017°22.8”, E 36°5108.5”)
2 | Junction Bahait Road 3.05 10 Within the limit
(8 1°17°33.4”, E 36°51°08.8")
3 | Jogoo Roundabout 3.35 10 Within the limit
(S 1°1738.4”, E 36°51°07.7”)
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3.1.6. Baseline Noise levels

The ambient baseline noise levels survey was also carried out along the
proposed Project site on the 18™ November, 2015 to establish the baseline
noise levels and assist in control of noise pollution during the construction
phase. Currently, the noise emission is from traffic accessing the road,
people walking along the road and at the shops, among other anthropogenic
and natural sources.

A Precision Integrating Sound Level Meter type CR 262A S/No. BZ1122FA
with Omni-directional microphone was used. The instrument was calibrated
using Bruel and Kjaer sound level calibrator type 4230 for sound level meter
at 94 dB (A) and 1000 Hz. The calibration was used to check the sensitivity
of the instrument immediately before and after the measurement period.

The meter was set to measure the A-weighted noise level, which varies with
the frequency and intensity like the sensitivity of the human ear. The sound
level meter was held at 1 metre from ground and L eq (the continuous
equivalent sound pressure level) sample measurements at and around the
proposed project roads were taken. The L eq is indicative of the ‘average’
noise level over a given period. The measured ambient noise levels are
presented in Table 6 below.

Table 6: Ambient Noise Levels as Measured

I
LegMin | LeqdB(A)

1 Amani Court 54.5 60.1 Within the
($01°16’31.4”, E limit
036°50°10.97) il

2 Side Walk/Garage 64.2 TTIPAEERT 910 84 | Within the
(501°16’33.3”, E 3 limit
036°50’17.4”)

3 Old Racecourse Estate i 55.7 65.2 8IS 69.5 84 Within the
(§01°16’32.3”, E b E limit
036°50’18.27)

Near Delta - 54. : Ji5 5 Within the
(§01°17°11.0”, E $ limit
036°51°06.6”)
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2 Ramisii Medical Clinic 60.3 75T 774 84 | Within the
(§01°17°10.07, E limit
036°51’12.0”)

3 Zawadi Primary School 54.5 59.0 67.0 84 | Within the
(§01°17°10.0”, E limit
036°51’12.0”)

4 Zeasrstech College 76.3 87.1 88.5.3 84 | Within the
($1°17°04.3”, E limit
36°51°20.2”)

5 Mukaram Restaurant 754 80.1 83.2 84 Within the
(8 1°17°05.6”, E 2 limit
36°51°20.9”)

6 Tony Hardware 3.5 84.2 85.1 84 Within the
(8 1°17°06.7”, E limit
36°51’06.9”)

1 Masjid Noor 696 723 ~ 80.1 84 | Within the
(8 1017°22.8”,E 5 2 limit
36°5108.5”)

2 Junction Bahait Road 68.6 71.5 82.1 84 | Within the
(5 1°17°33.4”, E limit
36°51°08.8”)

3 | Jogoo Roundabout 65.6 74.8 83.5 84 | Within the
(81°1738.4”, E limit

36°51°07.7”)

The ambient noise levels at the proposed project site and their environs is
between 54.5dB (A) and 83.5dB (A) which is within the NEMA Noise and
Vibration limit set for Traffic. The target noise level is set at 84dB (A) along
the project site.

3.1.7. Drainage

The drainage of Nairobi area comprises of the Tigoni and Ondiri faults on
the Rift Valley Flank that are the major reservoirs of groundwater. This
water escapes through notches and fissures to the east, forming streams.
The Tusoga springs from the Tigoni fault form the sources of Ruiru Ruaka,
Karura and Mathare Rivers, and the Kikuyu springs from the Ondiri fault
form the sources of Nairobi, Ngong and Mbagathi Rivers. Nairobi River is
the closest to the Project site.
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3 : KURA ITS = 2AE uj7 (2018. 10. 5 At=7)

1. Project Background & Project Objectives

Considerable challenges of congestion and traffic accidents are witnessed daily in Nairobi city
with an ever-increasing tendency. These challenges can be attributed among others to
inadequate mobility options, insufficient road network, lack of enforcement of traffic rules and
a lack of traffic management and control measures linked to Intelligent Transport Systems (ITS).
It is estimated that with the installation of a modern ITS, the network capacity of the roads in
Nairobi may be enhanced substantially, even considering the high rate of motorization in
the city. These improvements in capacity certainly occur at intersections and junctions which
are the control points and often the traffic bottlenecks and accident black spots. The core Central
Business District (CBD) and the extended CBD will have to be modelled to identify the
intersections with highest bottlenecks and the ones expected to provide the most impact with
the ITS interventions.

The Government of the Republic of Kenya (GoK), through its Agencies, the Ministry of
Transport, Infrastructure, Housing & Urban Development (MoTIHUD) and Kenyan Urban Roads
Authority (KURA) is implementing ITS in Nairobi.

Nairobi ITS shall include the following;
— Traffic signal systems, vehicle detectors and a surveillance system comprising multiple
— Closed Circuit TV (CCTV) cameras and a communication network.

— A traffic management centre (TMC) to house the equipment and staff to operate the
system. Nairobi City County (NCC) has recently acquired a new TMC. This facility will
be assessed in terms of its ability to fulfil the requirements of the ITS system being

designed under this consultancy assignment.

— Incorporate as required those components and devices that are associated with the

upcoming Bus Rapid Transit (BRT).

— A Traffic Management Plan (TMP) that will form a basis for the identification of
locations and intersections to be fitted with Traffic Signals and other ITS devices. In
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accordance with the TMP, junction capacity improvements and other safety
enhancements will be quantified.

Four hundred and fifty (450) junctions have been identified as potential ones for ITS

infrastructure. Out of these, one Hundred and Two (102) junctions have been selected as the

critical ones to commence with. There after other junctions will be designed for.

2. Baseline study Considerations

Consider the following as baseline data for future comparisons and study during detailed

engineering design;

1.

2.

3.

Accident rates [Types and classification]
Travel times

Queue lengths

. Traffic volumes

. Current junction capacity vis a vis demands

Environmental factors such as pollution levels [Measure present levels of pollution at
intersections and compare after implementation of the project for example noise,

particulate matter etc]

Road user perception index

. Level of Service at the junctions
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P.O.Box 3602-00506 Email:bora.guyo@ntsa.go.ke
Nairobi www.ntsa.goke

KENYA URBAN ROADS AUTHORITY (KURA)

Efficient and Safe Urban Roads

IKM Place, 5th Ngong Avenue,
Eng. Merin Koitalek || p o BOX 41727 - 00100 GPO,
Asst. Director, Nairobi
Design Cell: +254 721 395 062
Email: mkoitalek@kura.go.ke

KENYA URBAN ROADS AUTHORITY (KURA)
Efficient and Safe Urban Roads

IKM Place, 5th Ngong Avenue,

Seth O. Odero P.O BOX 41727 - 00100 GPO,
Deputy Director, Nairobi
Environmental

& Social Safeguards Cell: +254 726 061 505
Email: sodero@kura.go.ke

KENYA URBAN ROADS AUTHORITY(KURA) |

Efficient and Safe Urban Roads

| IKM Place, 5th Ngong Avenue,
Eng. Silas M. Kinoti | P.0. Box 41727 - 00100 GPO,
Ag. Direct | Nairobi.
i Tel: +254 20 8013844
|| Cell: +254 714 751 925
| Email: skinoti@kura.go ke

or Genera



