s

DATA ANALYSIS OF THE SURVEY QUESTIONNAIRE

Sample size-200

Average age and marital status according to sex

Sex Average Age Shingle parents (%) Marricd | {%0) Cther Total
(years) {no.} {(no.) {no.)

Females 278 31 15.5 80 40.0 1t 122

Males 329 17 85 57 285 4 78

Total 48 240 137 68.5 15 200

Usage of Various Containers in Solid Waste Dhisposal (survey question 8)

Type of Container No of Respondents % of total
Paper bag 28 14
Plastic bag 32 16
Plastic bucket 64 32
Metal tin 40 20
Other 36 18
Total 200 100

Major SW Disposat Points (survey guestion 9

Disposal Point No. of Respondents % of total
QOutside the House i0 5
Busia road 7 335
Enterprise road 6 ' 3
River {Ngong River) 169 843
Other 8 4
Total 200 100

Knowledge of Waste as a factor of Environmental quality (survey question 12}

No. of respondents with knowledge = 186

No. of respondents without the knowledge = 14
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Level of Participation in Clean Up Activities (survey question 13)

No. of respondents who have Not participated = 163

Na. of respondents who have participated = 35

Main Forms of external Assistance needed from outside to improve SWM {question 14)

Form of Assistance No. of Respondents
Simple implements & tools 44
Cotlection of SW by NCC 36
Iustaliation of waste bins 30
Allocating SW disposal point 29
Organized Clean ups 24
l:ducation and awarencss 20
Paid cleancrs 15

Selected 1.ocal ideas to imprave cleantiness (question 15)

Action No. of Repondents
Establish WM groups 43
Dump waste in onc area 40
Mobtlise communitics 27
Education on S\WM 11
Availability of NCC trucks 16
Regular Clean ups 14

Perceived problems refaling to poor SVWM (question 16)

Type of problem No. of Respondents

Poor sanitation 39 m

Discases & vectors 65

(Cholera, yphoid) @
Poor drainape 2

fwarer & sewerage)
Bad smell 23
L.oss of aesthetic vahue 18

Narrow corridors
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5.4.4 Time and Motion Study for the
Experimental Collection Work

(Summary Records)
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5.4.5 Time and Motion Study for the
Experimental Collection Work
(Daily Records)



Time & Motion Study Organization: Trip- 1 Date: 23rd December 1997

Vehicle No. KWX417 Loading Capacity: Rescarcher's namie: Ngugi
No. of Crew: 9 Estimated Volume:
. , Moving | Loadin
Location Mileage | Distance Time time C time ¢ Remarks (rowte)
(km) (m) ) )
{nin.} (min.)
Start from workshop out T 45 Jogwo, Ensaka, Enterprise,
Loading-1 in §: 0 15 Enterprise, Lusiks, Jogoa, Rabai
- out 10 0 120] Mumias, OQatering, Matarakwa,
! : Komorock, John Osogo
Dumping site in 10 : 20 20 john Osogo, Kidgadi and back
Start dumping 10 2 25 b}
Finish dumping 10 : 28 3
Dumping site out 10 : 30 2
Reach to workshop in
Total 42 123] Total miin.: 165 min,
Collection : 0 120
Transportalion 35
Inside the dumping site 7 3 Dumping time.: 10 min.
Idling time
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Time & Motion Study Organization: Trip-2  Date: 23rd December 1997

Vehicle No. KWX417 Loading Capacity: Researcher's name: Ngugi
No.of Crew: 9 Estimated Volume: :
. Milcage | Distance | . M(.wmg lﬂfldmg
l.ocation (km) (m) Time tir'nc {11’3‘]6 Remarks (roule)
{min.) {min.)
Start from dumping site  oul 10 : 30
Loading-1 in 11 : 10 40
out 13 :35 145 g

Dumping site in 14 : 0 25
Start dumping 14: 4 4
Finish dumping 4: 5 |
Dumping sitc out 14 : 10 5
Reach o workshop in :
Total 4 146} Total min.: 220 min.
Collection 0 145

Transportation 65

Inside the dumping site 9 1{Dumping time.: 10 min.
Idiing time

5-1240



Time & Motion Study Organization: Trip- 3 Date: 23rd December 1997
Vehicle No. KWX417 Loading Capacity: Researcher's name: Ngugi
No. of Crow: 9 Estimated Volome:
. . Moving | Loading
Location hi&i::)gc D:z:‘;}ce Time time time Remarks (route)
(min.) {min.}

Start from dumping site out 14 : 10
Loading-1 in 14 : 40 0

out 15: 7 21
Loading-2 in 15 ¢ 10 3

oul 15 : 45 35
Loading-3 in 15 :50 S

out 16: 0 10
Dumping site in 16 : 25 25
Start dumiping 16 : 30 5
Finish dumping 16 : 31 i
Dumping site out 16 : 35 4
Reach to workshop n 17: 0 25
Tatal 97 73} Total miin.: 170 min.
Collection 8 T2
Transportation 80
Inside the dumping site 9 1|Damping time.: 10 min.
{dling time
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Time & Motion Study

Vehicle No. KWX417
No. of Crew: 8

Organization: Trip-1  Date: 27th December 1997
Loading Capacity: Rescarcher's name: Ngugi
Estimated Volume: '

Mileage | Distance Moving | Loading

Location Time time time Remarks (route
(k) () (min.) (min.} ( )
Start from workshop out |15429 745
Loading-1 in  |15432 3000 7 : 58 13
out |15432 0]19:35 97
Loading-2 in  |15433 1000 9: 38 3
out |E5433 010 : 27 49 :
Loading-2 in 1130 63 Garage for wriling beltay(?)
out 11 : 48 18|changig, repairs,
Kariobangi South
Dumping site in 12: 2 14
Start dumping 12: 7 5
Finish dumping 12: 8 I
Dumping site out |15449 16000 |12 : 20 12
Reach to workshop in :
Total 20000 110 165|Total min.: 275 min.
Collection 1000 66 164
Transportation 3000 27
 Inside the dumping site 16000 17 I|Dumping time.: 18 min.

Idling time
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Time & Motion Study Organization: Trip-2  Date: 27th December 1997
Vehicle No. KWWX417 Loading Capacity: Rescarcher's nanie: Npugi
No. of Crew: 8 Estimated Volume:
. Mileage | Distance | .. Mewmg Lm ding
Location (ki) (m) Time lll?]C lmllc Remarks (route)
{min.) {min.}
Start from dumping site_out  [15449 12 :20
Loading-1 in  |1533461 12000 |12 @ 25 5
. out | 15461 012 : 47 22
!- Loading-2 in 15462 10012 53 6
out |15162 04 :20 87
Dumping site in 15 : 12 52
Start dwmnping 15 : 17 5
Finish dumping 15 : 18 |
Dumping site out [15478 16000 |15 @ 30 12
Reach to workshop in  |15488 10000 l16 : 0 30|
Total 35000 110 110 Total min.: 220 min.
Collection 1000 6 109
Transporlation 22000 87
Inside the dumping site 16000 17 HDumping time.: 18 min.
Idling time
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Time & Motion Study Organization: M, Tours Trip- 1 Date: 18th December 1997

Vehicle No. KWX417 Loading Capacity: Researcher’s name: Roy Onyango
No. of Crew: © Estimated Volume:
. Mileage | Distance | .. Mt.wmg Lo_admg
Location k) () Time m?}e tu?}o Remarks (route)
{min.) {min.)
Start from workshop out [14931 7:42 Jogoo Rd, Lusaka Rd,
Loading- 1 in  j14937 G000 7 :55 13 Langata Rd, Olesangale rd
out |14937 0]8: 1 6| Note:Loading poinis one
Loading-2 in |14937 0]8: 1 0 and two are together.
out 14937 Gl 8: 7 6
Loading-3 in  |14937 0] 8: 8 ] Estate lancs & cubicles
out 1149376 600 8: 16 8
Loading-4 in  }149377 100] 8 : 17 1 Estate lanes & cobicles
out 149377 0] 8:25 8
Loading-3 in |14937.7 G| 8:25 0 Estate lanes & cubicles
out |14937.7 0[8:29 4
Loading -6 in {14938 300 8 :32 3 Estate lanes & cubicles
out |14938 0l 8:36 35
Loading-7 in  |14938 Ol 8:36 0 Estate lanes & cubicles
out | 14938 03 8:39 35
Loading-8 in 1149383 3001 8 - 41 2 Estate lanes & cubicles
out {14938.3 0} 8:45 4
Loading-9 in  {14938.3 0j 8:45 0 Estate lanes & cubicles
out ;14938.3 0| 8:49 4
Loading-10 in 149385 200 8 : 52 3 Estate lanes & cubicles
out |14938.5 D] 8:356 4
Loading-11 in  |14938.5 0] 8:56 )] Estate lancs & cubicles
out {14938.5 o]9%: 0 4
Loading-12 in (149387 20019 1 1 [state lanes & cubicles
out 1149387 ol %: 4 3
Loading-13 in 149387 Gl|9: 4 0 Estate lanes & cubicles
out [14918.7 o|9: 7 3
Loading- 14 in 149389 C200192: 13 4 Estate lancs & cubicles
__out 1149389 0t 9:11 0
Loading-15 in [149389 0! 9:12 | Estate lanes & cubicles
out }149318.9 0} 9:14 2
Loading-16 in 14939 1001 9 :15 1 Estate lanes & cubicles
out |14939 0] 9:20 5 :
Loading-17 in 149396 600[9:22 2 Garbage poured next 1o
out {149326 0] 9:27 Slcubicles (ie outside) ‘
Laading-18 in  |14939.6 0| 9:27 0 Garbage poured next to
out |14939.6 0] 9:732 S{cubicles (ie outside)
Loading-19 in  {14939.6 0]9:33 1 distance form cubicle o
out |14939.6 0|9 :37 3.5{refuse vehicles blocked by
Loading-20 in 149396 0]9:37 0 parked cars hence the
out |14939.6 0]9:40 3.5|Time lapse
Loading-21 in |14940 400| 9 : 43 3
ot |14940 0] 9:47 4
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Time & Motion Study

Vehicle No. KWX417
No. of Crew: 9

Organization: M. Tours

Loading Capacity:
Estimated Volume:

Trip- 1

Date: 18th December 1997

Rescarcher's name: Roy Onyango

. Mileage | Distance | Mf:wmg Lo:admg
Location (k) o Time ttr}lc tlr‘nc Remarks (route)
- {min.) {min.)
Loading-22 in  |14940 019:47 a
out {14940 0] 9:351 4
Loading-23 in 14940 0] 9:52 ]
out |14940 O] 9:56 3.5
Loading-24 in {14940 0l 9:36 0
out |14940 0j9:59 35
Loading-23 in  [14940.7 700 |10 : 1 2
out |14940.7 0110 : 7 5.51Dlesangale R4, Langata Rd,
Loading-26 in  |14940.7 010« 17 0 Lusaka Rd, Jogoo Rd, Rabai
out |14940.7 0|10 : 12 5.5]R4, Mumias Rd, Outering Rd
Komorock Rd, John Osogo
Dumiping site in |14951 10300 |10 : 47 35 Rd
Start dumping 14951 0110 : 51 4 Karindi Rd
Finish dumping 14951 0|10 : 52 1|Karindi Rd
Dumping site out 114952 1000 |10 : 55 K] 4mins Idling to take formto
Reach to workshop in  |14959 TO00 111« 26 31 office (booking dumpsite) that
took 4mins 10:56-1§:00am
Total 28000 112 112|Total min.: 224 min.
Collection 3700 26 111
Transportation 23300 79
Inside the dumping site 1000 7 1|Dumping time.: 8 min.
ldling time
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Time & Motion Study Organization: Trip- 1 Date: 22nd December 1997

Vehicle No. KWX417 Loading Capacity: Researcher's name: Roy Onyango
No. of Crew: & Estimated Volume: 4TONS '
: . Moving | Loadin
Location Mileage | Distance Time time * time ) Remarks (route)
(kin) ) {min.} {min.)
Starl from workshop out |15143 §: 1 Speedometer faulty not
Inading-l in 8:39 36 registering Jogoo Rd, Lusaka Rd,
out 8: 48 8.5]Langata Rd, Olesangale and e
Loading-2 in 8:48 o - Estatc roufes §
out 8§:56 85
Loading-3 in 8:39 3
ott 3: 4 §
Loading-4 in 9: 5 1
out 912 1
Loading-5 in 9:13 ]
out 9:18 5
Loading-6 in 9:22 4
oul 9:26 4
Loading-7 in 9:26 Y
out 9:30 4
Loading-8 in g :32 2
out 3:135 235
Loading-9 in 9:35 0
out 9 :37 2.5
Loading-1¢ in 9:39 2 5
out 9 :46 7 ’
Loading-11 in 9:47 1
. out 9: 5 4
Loading-12 in 9:52 1
out 9 :55 3
Loading-13 in 9 :58 3
out 10: 3 3
Loading-14 in 10: 3 0
out 10: 8 5
Loading-15 in 10 : 10 2
oul 10 : 13 3
Loading-16 in 10 : 13 0
oul 16 : 16 3
Loading-17 in 10 : 18 2
] oul 10 : 25 7
Loading-18 in 10 : 25 0
out 10 : 32 1
Loading-19 in 10 : 36 4
out 10 : 41 4.5
Loading-20 in 10 : 41 0
out 10 : 45 4.5
Loading-21 in 10 : 46 1
out 10 : 53 6.5
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Time & Motion Study Organization: Trip-1  Date: 22nd December 1997
Vehicle No. KWX417 Loading Capacity: Researcher’s name: Roy Onyango
No. of Crew: 8 Estimated Volume: 4TONS
_ Mileage | Distance | | Moving | Leading
Location (k) (™) Time hr}lc lu?w Remarks (routs)
{min.) {min.)
Loading-22 in 10 : 53 0
out 10 : 59 6.5
Loading-23 in 11 2
out 135 3.5
Loading-24 in i: 3 0
out it: 8 35
Loading-25 in 11 :130 2
out 11 :13 235
Loading-26 in 11 :13 0
out 11 .15 2.5]Estate Laacs, Olesangalke Rd,
Langata, Lusaka, Jogoo, Rabhai,
Mumiag, Quiering, Mutarakwa,
Komorock, Kenyalla, Muigah
Traftic jam, Tasting 10miss on
Lusaka Rd, duc 10 rd construction
near Remand Prison. John Osogo
. Rd, Kirindi Rd, kmorock and
Damping site . in 11 -39 44 pack.
Start dumping 12: 4 5 12:Hlam-12:k3am taking form
Finish dumping 12: 5 1to booking oftrce
Dumping site out 12: 9 4
Reach to workshop in
Tolal 120 126|Total min.: 246 min.
Collection 31 125
Transporiation 80
Inside the dumping site 9 1} Dumping time.: 10 min.
Idling time
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Time & Motion Study Organization: Trip-2  Date: 22nd December 1997
Vehicle No. KWX417 Loading Capacity: Researcher's name: Roy Onyango
No. of Crew: 8 Estimated Volume: 4. STONS
. Mileage | Distance | .. M(')vmg l.Ofadmg
Location (k) (m) Time m}\e llI:ﬂ(; Remarks (routg)
{min.) (min.)
Start from demping sitc out 12: 9
Loading-1 {(45) in 12 : 50 4] Same route as Ist irip
out 13: 4 13.5
Loading-2 (46) in 13: 4 0 Nos in brackests are for
out 1317 13.5]cubicles
Loading-3 {43) in 13 : 18 i
out 13:23 3
Loading-4 {44) in 13:23 ]
out 13 : 28 5
toading-5 (39) in 13:59 31
out 14 : iG 10.5
Leading-6 {(40) in 14 ;10 0
oul 14 . 20 10.5
Loading-7 (38) in t4 : 25 5
out i4 40 15
Loading-8 (3%} in 14 : 41 1
out 14 - 49 8
Loading-9 (36) in 14 :53 4
ot 153: 2 9
Loading-18 (35} in 15: 2 0
out i15:11 9
Loading-11 {34} in 15:13 2
out 15 : 19 6
Loading-12 (33) n 15: 19 0
. ot 15 : 25 6
Loading- 3 (32) in 15:26 1
oul 15:36 9.5
Loading-14 (31) m 15 : 36 0
out 15 : 45 9.5
Loading-15 (30) in 15 : 47 2
out 15 : 50 3
Loading-16 (29) in 15 : 30 0
ol 15 :353 3
Loading-17 (28) in 15 : 54 1
out 16 : 1 7
Loading-18 (27) in 6: 1 0
out 16: 8 7{Estate Lanes, Olesangale,
Langata, Lusaka, Jogoo,
Rabai, Mumias, Qutering,
Mutarakwa, Kenyaua,
Muigai, John Osogo

5-1248



Time & Motion Study Orzanization:

Trip- 2

Datc: 22nd December 1997

Vchicle No. KWX417 Loading Capacity: Researcher's name: Roy Onyango
No, of Crew: § Estimated Volume: 4.5TONS
, Miteage | Distance | ... Mc‘)vmg [.0:1d1ng
Location (k) (m) Time m?lc lII}lC Remarks (rontc)
(min) (min.)

Dumping site in 16 : 48 58 John Osogo Rd, Kirindi Rd,
Start durping 16 : 53 5 Komorock
Finish dumping 16 : 54 1
Dumping site oul 17: 2 8 The vehicle did not return
Recach to workshop in : 1o workshop
Total 160 151 Total min.: 311 min.
Collection 48 150
Transportation 59
Inside the dunmping site 13 1| Dumping time.: 34 min.

Idling time
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Time & Motion Study Organization: Trip- 1 Date: 25th December 1997

Vehicle No, KWX417 Loading Capacity: Researcher’s name:
No. of Crew: § Hstimated Volume; :
. Mileage | Distance | .. Mt?vmg Lovadmg
Tocation (k) (m) Time lll?h) lnTm Remarks (route)
{min.) (min.)
Start from workshop out |15310 7:53
foading-1 in  |153139 36001 8: 1 8 Jogoo Rd-
out 8:20 19{Lusaka Rd- &
Loading-2 in 8:25 5 Langata Rd- i
out 8§ :30 5]Ole-Sangale-
Loading-3 in §:35 b
out §:37 2
Loading-4 in 8 :40 3
out 8 :45 5
Loading-5 in 847 2
ou 9 2 15
Loading-6 in : 5 3
out 9: 6 1
Loading-7 in 9: 8§ 2
out 9 :10 2
Loading-8 in 9:12 2
ot 9:14 2
Loading-9 in 9 :15 1
out 9:18 3
Loading- 10 in 9:19 1 g
: oul 9:23 4
Loading-11 in 9:26 3
out 9:30 4
Loading-12 in 9 :232 2
out 9 :137 S
Loading-13 i 9 :40 3
oul G :50 10
Loading-14 in 9:53 3
oul 10: 0 7
Loading-15 in 10: 2 2
out 10 : 10 8|Langata, Lusaka, Jogoo,
Rabai, Mumias, Outering,
Dumping site in 10 : 45 36 Mutarakwa, Komorock,
Start dumping 11 : 10 24 Osogo, Kirindi
Finish dumping 1112 2
Dumping site out 15338 24100 |11 - 15 3
Reach to workshop in :
Total 28000 108 941 Total min.: 202 min.
Collection 0 37 92
Transportation 3500 44
Inside the dumping site 24100 27 2[Dumping time.: 29 min.
Idling time
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Time & Motion Study Organization: Trip-2  Date: 25th December 1997

Vehicle No. KWX417 loading Capacity: Researcher's name:
No.of Crew: 3 Estimated Volume:
. Milcage | Distance { .. Mc_wmg Lofqdmg
Location (k) () Time (n}‘sc l|r.nc Remarks {routc)
{min.) {min.)
Start from dumping site  out j15338 115 Jogoo, Lusaka, Langaia,
Loading-1 in |15342 400011 : 52 37 Ole sangale
out 12 : 31 39
Loading-2 in 12 : 33 2
out 12: 34 1
Loading-3 in 12 : 43 9
out 12 : 49 6
Loading-4 in 12:52 3
out 12 : 58 6
Loading-5 in 13: 5 L
out 13: 9 4
Loading-b in 13:13 4
att 13:18 5
Loading-7 in 13 :20 2
out 13 : 23 3
Loading-8 in 13 : 25 2
out 13 : 28 3
Loading-9 in 13 : 36 8
out 13 : 53 17
Loading-10 in 13 : 58 5
out 14: 4 6
Loading-11 in 14: 8 4
out 14:12 4
Loading-12 in 14 : 14 2
out 14 27 ‘ 13
Dumping site in 15 : 20 33
Start dumping 15:24 4
Finish duniping 15 : 26 2
Dumping site out 15:35 9
Reach to workshop in 16 : 46 T
Total 4000 222 109 Total min.: 331 min.
Collection 0 48 107
Transportation 4000 161
Inside the dumping site 1] 13 2|Dumping time.: 15 min.
Idling time
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Time & Motion Study Organization: Trip-1  Date: 31st December 1997

Vehicle No. KWX417 Loading Capacity: Rescarcher's name: Ngugi
No. of Crew: 8 Estimated Volume: '
. . . Moving | Loading
Location M(t:)g © Dl::;c" Time time time Remarks (roule)
{min)) (min.)
Start from workshop out 15574 71355
Loading-1 in  |15578 4000] 8 : 10 15
out |13578 0|]8:24 14
Loading-2 in  }15578 0| 8:26 2 ﬁ
out |15578 0} 8:32 6
Loading-3 in |15578 0] 8:35 3
out |15578 0] 8:42 7
Loading-4 in |15578 0] 8:43 1
out |15578 0] 8 : 46 3
Loading-5 in (15578 0| 8:48 2
out |15578 . G| 8 :57 9
Loading-6 tn  |15578 0Of 8:58 1
ot 15578 0]9: 2 4
Loading-7 in [15578 D] 9:10 8 Most of the garbage was
out |15578 ojo: 1N | poured on the floor
Loading-8 in  j15578 0]9:12 |
out |15578 019 :16 4
Loading-9 in |15578 0{9:20 4
out (15578 0] 9:28 8
Loading-10 in |15578 0]9:30 2 s
out [15578 0f9:39 9 ’
Loading-11 in |15578 0] 9:43 4
out |15578 - 01 9:49 6
Loading-12 in |15579 100G| 9 : 50| - 1
out 15579 0] 9:54 4
Loading-13 in  |15579 0] 9:55 1
out |15579 oli¢: 3 8
Loading-14 in |15579 C{10: 6 3
: out |15579 0j10 : 17 [}
Loading-15 in {15579 0110 : i8 i
out 13579 Q|10 : 28 10
Loading-16 in  |1557¢ a0 : 30 2
i out [15579 0fi0: 44 14
Dinnping site in  |15579 011 :25 57
Start dumping 11 : 34 9
Finish dumping 11 :35 1
Dumping site oul |13396 17000 |11 : 45 10
Reach to workshop in :
Total 22000 §27 §19{Total min.: 246 min.
Collection 1000 36 13
TFransportation 4000 12
Inside the dumping site 17000 19 1{Bumping time.: 20 min.
Idling time
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Time & Motion Study

Vehicle No. KWX417
No.of Crew: 9

Organization:

Loading Capacily:

Estimated Volume:

Trip- 2

Date: st December 1997
Researcher's name: Ngugi

U et ) Moving | Loading
Location M&;ﬁfb D’zﬁ;}c" Time timge time Remarks (route)
(min.) {min.)

Start from dumping site out  |15596 11 : 45
Loading-1 in |15609 £3000 |12 : 20 EA)

out 115609 0112 - 32 12
Loading-2 in |156069 0|12 : 33 1

out 15609 0§12 : 43 10
Loading-3 in 15609 012 :45 2

out {15609 0113 : 0 15
Loading-4 in |15609 O3 : 1 1

out {15609 013 : 14 13
Loading-5 in |15610 1000 {13 : 19 5

out |15610 0113 :30 i1
Loading-6 in 115610 0113 : 31 I

out |15610 013 : 38 7
Loading-7 in {15610 013 : 39 1

out |15610 G13:54 15
Loading-8 in 115610 0{13 : 57 3

out |15610 0j14: 38 11
Loading-9 in 15610 oHl4: 9 1

out [15610 014 : 20 1
Loading- 10 in  |15610 014 : 23 3

out 115610 014 : 32 9
Loading-11 in (15611 1000 [14 : 35 3

out |15611 014 :55 20
Duriping site in 15 : 37 42
Start dumping 015 : 43 6
Finish dumping 0115 : 44 }
Dumiping site out |15626 15000 |15 : 55 11
Reach to workshop in {15636 10000 }16 - 30 35
Total 406000 150 135|Total min.: 285 min.
Collection 2000 21 134
Transporiation 23000 112
Inside the dumping site 15000 17 1|Dumping time.: 18 min.
Idling time
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Time & Motion Study

Organizalion:

Trip- 1

Date: 2nd January 1998

Vchicle No. KWX417 Loading Capacity: Researcher's name: Ngugi
No. of Crew: Estimated Volume:
. Mileage | Distance | ... M(‘)Vlng Lo-admg
[.ocation (ken) () Fime m:nc ur}m Remarks (route)
(min.) {min.)

Start from workshop out |15686 7154
Loading- | in {15690 4000| 8 : 10 16

out j156%90 0l &8:23 13
Loading-2 in  |15690 ) 8:27 4

out 115690 0| 8:30 3
Loading-3 in 15690 0 8:32 2

out [15690 0] 8:38 6
Loading-4 in [15650 0| 8:39 1

out |156%0 0| 8:42 3
Loading-5 in  |15690 0f 8:45 3

out 15690 0| 8:5] 6
Loading-6 in |156%0 0] 8:352 1

out {15690 0138:5 1
loading-7 in ;15690 0] 9: 2 k]

out |156% 0l 9:12 10
Loading-8 in  |15690 0j9:13 i

out |15690 0|o:2 9
Loading-9 in  [15690 01 9:25 3

out {15690 . 0j9:32 7
Loading-10 in |15691 i000) 9: 33 i

out [1569] 0] 9:40 7 ]
Loading-11 in  |15691 0]9:43 3

out |15691 0] 9:48 S
loading-12 in {15691 0]19:52 4

: out 15691 01 9:56 4

Loading-13 in  |15691 Gl 9358 2

out {15691 Q0. 5 7
Loading- 14 in 15691 oo : 7 2

oul |15691 010 : 15 3|Up to house block MF26
Loading-15 in 15691 0110 : 18 3

out |15692 1000 |10 : 22 4
Loading-16 in | 15692 G125 3

out 115692 . 010 : 32 7
Loading-17 in 115692 010 : 33 1

out |15692 ¢o - 37 4
Loading-18 in |15692 0]10 - 41 4

out 15692 Q110 - 45 4
Loading-19 in 115692 010 : 47 2

out |15692 0110 : 53 6
Loading-20 in  |15692 00 : 58 5

out |15692 Glil 11 i3
Loading-21 in 15692 O : 13 2

out }15692 0111 :17 4
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Time & Motion Study Organization: frip- | Datc: 2ad January 1998
Vehicle No. KWX417 Loading Capacity: Rescarcher's name: Ngugi
No. of Crew: Estimated Volume:
. , Moving | Loading
Location M(Il‘l;::)gc D'z:i;lcc Time time time Remarks (route)
| (inin) {(min.)
Loading-22 in {15693 1000 |11 : 20 3
out 115693 ojl! 27 7
Loading-23 in  |15693 ol 31 4
out [15693 Q11 :35 4
Loading-24 in 15693 0fil ;36 1
out |15693 olnt : 40 4
Loading-25 in  |15693 011 :43 3
out |15693 011 : 45 2
Loading-26 in (15693 0!l : 46 !
out 115694 100011 1 57 11
Dumping site in 12 : 39 42
Start dumping 12 @ 44 3
Finish dumping 12 : 45 1
Dumping site out |15708 14000 112 : 50 5
Reach to workshop in
Total 22000 130 166 Total min.: 296 min.
Colection 4000 62 165
Transportation 4000 58
Inside the dumping site 14000 10 1{Dumpiog time.: 11 min.
Idling time
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Time & Motion Study

Vehicle No. KWX417
No.of Crew: 9

Orgamization:

Loading Capacity:

Estimated Volume:

Trip- 2

Date: 2nd January 1998
Researcher's name: Ngugi

. Milteage | Distance | ... M9vmg Lo:admg
Location ) Time hme time Remarks (route)
{km) {m) . .
(min,) {min.)

Start from dumping site _ out {15708 12 ;50

Loading-1 in 15722 14000 |13 : 29 39 Old garbage collection on

out [15722 015 :25 116]MF38

Dumping site in 16 : 13 48
Start dunping 16 : 15 2
Finish dumping 16 : 16 1

Dumiping sitc out {15739 17000 |16 : 25 9

Reach to workshop in 115749 10000 116 : 55 30
Total 41000 128 1 Total min.: 245 min.
Collection 0 0 116
[ Transportatien 24000 17

Inside the dumping site 17000 11 I|Dumping time.: 12 min.
Idling time
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Time & Motion Study

Vehicle No. KWX417
No. of Crew: 2

Organization:

Loading Capacity:

Estimated Volume: 3TON

Trip- 1

Datc: 19th December 1997
Researcher's name: Roy Onyango

. Mileage | Distance Moving | Loading '
Location Time time time Remarks (route}
(km) (m) . .
(min} {min.)
Start from workshop out |14939 752 Jogoo Rd, Rabai, Quicring,
Loading-1 in 14595 5000 8 : 2t 29 Mutarakwa Rd, Komorock
Ex out {14995 ol|1o: 2 101|Rd, John Osogo, Kirindi Rd
Dumping site in  |14996 1,000 |10 : 10 8 John Osogo Rd
Start dumping 149956 030 :16 6 Taking form (o report office
Finish dumping 14996 0110 : 18 2|rook from 10:23-10:26
Dumping site out {14997 1,000 110 : 21 3 3mins
Reach to workshop in
Total 8.000 46 103 Total min.: 149 min.
Collection 0 0 104
Transportation 7.000 37
Inside the dumping site 1,000 9 2|Dumiping time.: 11 mia.
| Idling time :
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Time & Motion Study
Vehicle No. KWX417
No.of Crew: 9

Organization:
Loading Capacity:
Estimated Volume: 4TON

Trip- 2

Date: 19th DBecember 1997
Rescarcher’s name: Roy Onyango

. . Moving | Leading
. Mileage | Distance | ) .
Location (hn) ™) Time m:nc m?m Remarks (route)
{min,) {min.)

Start rom dumping site out  |14997 i0:21 Kirindi Rd, John Osego Rd,
Loading-1 in |14991.7 700 |10 : 31 10 Kirindi Rd, fohn Osogo Rd,

out 1149977 Qill : 19 48| Kirindi Rd, John Osogo Rd,
Loading-2 in  [14997.8 100 UL 20 1 Not finished

out |14997.8 0112:20 60| Taking form to report of fice

took from 10:23-10:26 3mins

Dumping site in  [14998 200 |12 - 23 3 Vehicle had developed slow
Start dumping 14998 0|12:27 4 punciure took from 12:32-12:43
Finish dunping 14998 012 : 28 1jto inflate the tyres = 1 Inins
Dumping site out 14999 1,000 |12 : 31 3 Took from 12:44-12:46 (o 1ake
Reach to workshop in : form to office 2mins
Total 2,000 21 109| Total nin.: 130 min.
Colicction 100 1 108
Transportation 500 10
Inside the dumping site 1,000 7 11Dumiping time.: 8 min.
Idling time 3
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Time & Motion Study

Vehicle No. KWX417
No. of Crew: 9

Organization:
Leading Capacily:
Estimated Volume: 3.8TON

Trip- 3

Datc: 19t

h December 1997

Rescarcher's name: Roy Onyango

. . Moving | Loading
) Mileage | Distance . . -
Location (km) o) Time time ur.nc Remarks (routs)
{min.) {(min.) |
Start from dumping site out 14999 12 : 31
Loading-1 in  |15000 1,000 |12 : 50 19 Kirindi Rd, Balance from 2nd trip
out 15000 613 : 40 50| Karindi Rd
Loading-2 in  |15000.2 200 |13 : 41 1 Vehicle had devetoped stow
out [15000.2 0114 : 47 66]punciure took from 12:32-12:43

ta inflale the tyres = 1loins
Took frony 12:44-12:45 to take
form to office 2mins

Dunping site in  |15000.8 600 114 : 50 3 John Osogo Rd, Start from

Start dumping 14 : 57 7 petrol station

Finish dumping 14 : 58 |

Dumping site out 15001 200415 2 4

Reach to workshop in :

Total 2,000 34 117{Total min.: 151 min.

Collection 200 | 116

Transportation 1,600 9

Inside the dumping site 200 11 1{Dumping time.: 12 min.

Tdling time 13
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Time & Motion Study Organization: Trip-4  Date: 19th December 1997
Vehicle No. KWX417 Loading Capacity: Rescarcher's name: Roy Onyango
No. of Crew: 9 Estimated Volume:
. Mileage | Distance | . M9vmg Lo:'admg
Location k) () Time lll}le lu}m Remarks (route)
{min.) (min.)
Start from dumping site__out 15001 15: 2 Kirindi Rd, vehicle developed
Loading-1 in  [15001.3 300115: 9 7 puncture - work suspended
oul :
15:04-15:05 1ein Taking for to
record office
Dumping site in 0
Start dumping 0 0
Finish dumping 0 0
Dumping site out 0 0
Reach to workshop in
Total 300 7 Q| Total min.: 7 min.
Collection Q o Q
Transportation 300 6
Inside the dumping site 0 0 0|Dumping time.: min.
Idling time !
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Time & Motion Study Osganization: Trip- 1 Date: 24th December 1997
Vehicle No. KWX417 Loading Capacity: Rescarcher's namie: Roy Onyango
No. of Crew: 9 Estimated Voluine:
. . Moving | Loadin
Location Mileage | Distance Time time ) tLme ’ Remarks {route)
{km) (m) . .
{min.) {min.}
Start fram workshop out 115263 g§: 0 Speedmeter not working
Loading-1 in  [35277 9600 | 8 : 27 27 Komorock, Kirindi,
out 15277 01 9:37 T0}1oba Osogo, John Osogo,
Kirindi
Dumping site in 044 7
Start dumping 9 : 48 4
Finish dumping 9:49 1
Duniping site out 0: 0 11
Reach to workshop in :
Total 9000 49 71| Total min.: 120 min.
Collection 0 0 70
Transporiation 9000 34
Inside the dumping site ¢ 15 1|Dumping time.: 16 min.
Idling time '
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Time & Motion Study Organization: Trip-2  Date: 24ih December 1997

Vehicle No. KWX417 Loading Capacily: Researcher's name: Ngugi
No. of Crew: 9 BEstimated Volume:
. Milcage | Distance . h19v1ng Lozidmg
Location (k) (m) Time lu?w m-nc Remarks (route)
{min.) (min.)
Start from dumping sitc  out 13: 0
Loading-1 in  |15281 10: 4 4 Kirindi, John Osogo
out |15281 12 : 17 133
Dumping site in 12 : 20 3
Start dumping 12:24 4
Finish dumping 12 : 25 1
Dumping site out 12 : 35 10
Reach to workshop in :
Total 21 134]|Total min.: 135 min.
Collection 0 133
‘Transportation 7
Inside the dumping site 4 1|Dumping time.: 15 mio.
Idling time
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Time & Motion Study

Organization: Trip-3  Date: 24th December 1997
Vehicle No. KWX417 Loading Capacily: Researcher's name: Ngugi
No. of Crew: 8 Estimated Volume:
. . Moving | Loadin
Location Milcage | Distance Time time ’ time ) Remarks (route)
(kn) {m) . .
{min.) (min.}

Start from duroping site  oul 12 : 35 Hiside Eslate to Mutarakwa,
Loading-1 in  |15284 12 ;38 3 Komorock station

out |15284 013 : 27 49
Loading-2 in 1152845 500413 : 30 3

out |15284.5 500 |14 : 27 51
Loading-3 in 152849 400 114 : 32 5

out |15284.9 400115 : 2 30
Loading-4 in 152854 500115 : 12 10

out 1152854 500115 : 30 18
Dumping site in 15 : 37 7 John Osogo, Kirindi,
Starl dumping 15: 45 8 Komorock, Mutarakwa ,
Finish dumgping 15 : 46 1jRabai, Jogoo, Back
Dumping site out 15 : 55 9
Reach to workshop in 1152943 8500 116 : 32 37
Total 11700 82 155|Total min.: 237 min.
Collection 2800 18 154
Transportation 8900 47
Inside the duinping sitc 0 17 1|Dumping time.: 18 min.
Idling time
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Time & Motion Study

Vehicle No, KWX417
No.of Crew: 9

Organization:
1oading Capacity:
Estimated YVolume:

Trip- 1

Date: 26th December 1997

Rescarcher’s name: Ngugi

Loading

) Milcage | Distance | ... hif?ving
Location (k) (m) Time lll:llC— time Remarks (route)
{min.) (min)
Stast from workshop oul 115376 7:45 Waited for rain to stop untill
Loading-1 in |15385 9000] 8 : 10 25 8:38
out {15385 0{10: 0 110] Weather was very rainy and )
lLoading-2 in  [15386 1000 |10 : 5 5 wet %
out |15386 ofrn: 28 33| Al collected from the ground
Dumping site in 11 : 32 4
Start dumping 37 5
Finish dumping 11 : 38 1
Dumping site out |15389 3000 |11 : 50 12
Reach to workshop in :
Total 130660 51 194 Total min.: 245 min.
Cotlection 1000 5 193
Transportation 9000 29
Inside the dumping site 3000 17 N Dumping time.: 18 min.
Idling time

5- 1264



Time & Motion Study Organization: Trip-2  Date: 26th December 1997
Vehicle No. KWX417 Loading Capacity: Rescarcher's name: Ngugi
No. of Crew: 9 Estiinated Volume:
. Milcage | Pistance | ... Mgvmg Logadmg
Location (k) m) Time m}lc lnTn: Remacks (route)
{min.) {min.)
Start from dumping sitc. out 15339 11 : 50
Loading-1 in 15390 1000 41 £ 53 3 collected from the ground
. out {15390 0l12: 38 15
!- Loading-2 in |15391 1000412 - 18 10 collected from the pladtic
out |15392 1000 |14 : 27 129 paper bags
Garbage coltected from house
to louse
Dumping site in 14 : 30 3
Start dumping 14 : 38 8
Finish dumping 14 : 39 1
Dumping site oul |i5396 4000 114 : 50 11
Reach to workshop in
Total 7000 35 145{Total min.: 180 min.
Cotlection 2000 10 144
Transportation 1000 6
Inside the dumping site 4000 19 1jDumping time.: 20 min.
Idling time
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Time & Motion Study

Vehicle No. KWX417
No. of Crew: 9

Organization:
Loading Capacity:
Estimated Volume:

Trip- 3

Date: 26th December 1997
Researcher's name: Ngugi

. Milcage | Distance | ..., M?vmg Loa ding
Location (ken) (m) Time ur-ne m?\c Remarks (route)
(nuin.) {min,)
Start from dumping site  out 15396 14 : S50
Loading-1 in 1153963 800{14 : 53 3 most people we using the
out [15395.8 015 :37 44]plastic bags

Dumping site in 16: 2 25
Start dumping 16 : 8 6
Finish dumping 16 : 9 1
Dumping site out |15401 4200 |16 : 20 11
Reach to workshop in  |15410 900¢ |16 : 50 30
Total 14000 75 45)Total min.: 120 min.
Collection 0 0 44

Transportation 9300 58

Inside the dumping site 4200 17 }| Dumping time.: 18 min.
Idling time
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Time & Motion Study

Vehicle No. KWX417
No. of Crew: 9

Qrganization:

Loading Capacity:
Estimated Volame: 3TON

Trip- |

Date: 28th December 1997
Researcher's name: Npugi

. . Moving | Loadin
Location Mll'eagc Bistance Time limcg time * Reimarks (routc)
(knyy (m) . )
{min.) {min.}

Start from workshop out |15506 71:45
Loading-1 in |15515 6000 8:13 28

out |15513 019: 5 52
Loading-2 in |15516 10001 9: 8 3

out 15516 010 : 16 68
Loading-3 in |15516.6 500 j10 -« 22 6

out [15516.6 0|10 : 52 30
Dumping site in 1: 0 8
Start dunaping 11: 6 6
Finish dumping e 7 i
Dumping site out 15520 3400711 : 20 13
Reach to workshop in :
Total 14,000 64 151| Total min.: 215 min.
Collection 1,600 9 150
Transportation 9,000 36
Inside the dumping site 3,400 19 11Dumping time.: 20 min.
Idling ime
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Time & Motion Study

Vehicle No. KWX417
No. of Crew: 9

Qrganization:
Loading Capacity:
Estimated Volume:

Trip- 2
Researcher's name: Ngugi

Date: 28th December 1997

. Mileage | Distance | . | MOving | Loading
Location (ki) (o) Time ur}w m}le Remarks (route)
{min.) {min)
Starl from dumping site out  |15520 11 : 20
Loading-! in  |1552) 1000 |13 : 25 3
out |15523 2000113 : 32 127
{oading-2 in  [15524 1000 |13 : 42 10
out |15524 0|14 : 8 26
Pumping site in 14 : 15 43
Start dumping 14 : 22 7
Finish dumping 14 :23 1
Dumping site out |15528 4000 |14 : 35 12
Reach to workshop in 15538 10000 |15 : 30
Total 18000 77 154| Total min.: 231 min.
Collection 3000 10 153
Transportation 11000 43
Inside the dumping site 4000 19 1|Dumping time.: 20 min.
{dling time
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Time & Motion Study

QOrganizalion: Trip-1  Date: Ist Janvary 1998
Vehicle No. KWX417 Loading Capacity: Researcher's name: Njenga
No. of Crew: 9 Estimated Yolume:
: . Moving | Loading
Location M{if:fc Dlz:il;m Time time time Rematks (route}
{min.) (min.)
Start from workshop out |13651 : logoo, Rabai, Mumias, South,
Loading-1 in g : 10 Muias, Mutarakwa
out 10:15 05
Dumping site in 10 : 25 10
Start dumping 10 : 30 5
Finish dumping 10 : 32 2
Dunping site out 115664 13000 j10 : 35 3
Reach to workshop in :
Total 13000 18 67| Totat min.: 85 min.
Collection 0 0 65
Transportation 0 10
Inside the dumping site 13000 8 2| Dumping time.: I0 min.

Idting time
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Time & Motion Study

Vehicle No. KWX417
No. of Crew: 9

Organization:

Loading Capacity:

Estimated Volume;

Trip- 2

Date: 1st January 1998
Rescarcher's name: Njenga

: . . Moving | Loading
Location Mll'cage Distance Time time lime Remarks (route)
{km) (m) . .
: {min.) (min.)

Start from dumping site out [ 15664 10 : 35
Loading-1 in 115665 1000 |10 : 50 15
e out 1 : 57 67
[oading-2 in 11 ; 58 1

out 12: 3 5
Loading-3 in 12: 4 1

out 13: 5 61
Duniping sitc in 13 : 18 13
Start dwniping 13- 20 2
Finish dumping 13: 22 2
Dumping site out |15669 4000113 © 29 7
Reach to workshop in :
Total 5000 39 135 Total min.: 174 min.
Collection 0 2 133
Transportation 1000 28
Inside the dumping site 4000 9 2{ Dumping time.: 11 min.
Idling time
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Time & Motion Study
Vehicle No. KWX417
No. of Crew: 9

Organization:

Loading Capacity:

Estimated Volume:

Trp- 3

Researcher's nrame: Njenga

Date: Ist January 1993

U . N Moving | Loading
Location M(‘:c::)g © D]z:::;m’ Time time time Remarks (route)
(min) (min)
Start from dumping site _ out | 13609 13 :29
Loading-1 in 13 : 32 3
oui 13 : 59 21
Loading-2 in 14: 1 2
out I5: 4 63
{oading-3 in 15 : 10 o
out 15 : 30 20
Loading-4 in 15 : 35 3
out 16: 7 32
Dumping site in 16 1 15 8
Start dumping 16 117 2
Finish dumping 16 : 22 5
Dumping sit¢ out 15675 6000 |16 : 25 3
Reach ta workshop in 16 : 35 10
Total 6000 39 147 Total min.: 186 min.
Collection 0 13 142
Transportation o 21
Inside the dumping site 6000 5 S{Dumping time.: 10 min.
Idling time
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5.4.6 Summary of the Daily Operation of the
Experimental Collection Work



Sumimnary of the Daily Operation of the Experimental Collection Work

Date | Day { Vehicl Mileage (km) Fuel (B Fucl Time (hr.) Coltection Arca | No.of Tipping time Remarks
No. | Stat [Closc [Difference] Dicsel | Ol leonsunptio] Out In Difference trip Ist Ind 3d 4th
81297 | Mon |kwxa17] 14199 | 14246 | 47 15 0 303 | 815 [ 1625 | 810 [maparaka 2 | 145 | 15 No mechanical probles.
o7 | Tue |Kwx a7 14255 | 142001 35 21 | 05 | 167 | 800 | 1630 ] 830 |paxpora(n) 3 11115 ] 1335 | 1605 Work was well done.
T i N We managed three Yoads but the Toader were too much exhausted and got
1012971 Wed |Kwx 417 14305 | 14377 T2 36 0 2.00 §:25 | 17:20 8:55 Ixavaka 3 10:30 | 1340 | 16:50 {ate in the eveaing. o - i
Most of the Cubicles were full of the ofd refuse e g N3 02,13.17,18,1,20,
1W12971 THu [Kwx 417 14386 | 14435 49 27 0 1.81 800 | 17:00 900  |MADARAKA 2 12:35 | 16:50 35,2641 42,59,40,38.37,33, 34,31 12,30, 29,28 27 and No.14
T B We manage to cleare most of the garbage near the river although there is
| 12/12/97 Fri  |KwX417| 14440 | 14452 12 16 0 0.75 %00 | 16:30 8:30  |DANDORA{Eastrn) 3 110 | 13:20 | 16:10 stilt mere 1o be collagted.
The operation was Oky for we cleaned Busia road,inside Kaiyaba villge
13/82/97 Sat KWX 417 14456 | 14508 52 23 0 2.26 8:00 17:00 9:00 KAYABA(Southern) 2 11:15 15:.40 and also the oncs inside DDandora estate, o
11291] Sun  |kwx 417 14614 | 14678 64 37 0 1.73 745 | 1700 F15  |MADARAKA(Westera) 2 10:55 | 15:20 - :
151297 Mon |Kwx 417} 14687 | 14759} 72 37 1025 | 195 | 800 | 1700 | 900 |maparaxacweseem] 2 | 11:20 | 15:20 We collected up to Cubicle No.1
. Cleaner in Dandora should be educated on our operations act 1o play out
1671297 Tue |KwxX417] 14764 | 14791 27 2] 0 1.29 745 17:00 9:15 [oaxpora 3 11:05 1 13:55 | 16:00 our Pegs.
171297 Wed |Kwx417| 14867 | 14924 57 38 0.25 1.50 7:40 | 16:30 8:50 [KAYABA(Southern) 3 10:15 } 13:10 | 16:05 )
181297 Thu  |Kwx 417] 14931 | 14989 | 58 34 0 171 | 7:42 | 17:00 | 9:i8  |Maparakagwesermt] 2 | 11:00 | 15:45 Most of the Cubicles from 27 to 46 and stilt having the ofd refuse,
1912971 Fri |kwx 417] 14989 | 15015 26 17 0 153 | 7:52 | 1600 | 8:08 |panpora 4 ] 1025 ] 1250 | 15:05 | 15:45 | Theloaders comphained that the work is too much for thent
[ 201297 | Sat  [KwX417{ 15023 | 15105 82 41 0.25 2.00 7:40 | 18:00 | 10:20 |kavasa 3 10:40 | 15:15 | 17.35
2141297 Sun  |KwWX 417§ 15112 ] 15136 24 22 0 1.G3 740 | 16:00 820 |pAannORA 3 940 | 11:50 ] 17:50
241297 Mon |Kwx 417 151431 15211 68 34 - 200 8:03 17:30 9:27  |MADARAKA(Western)] 2 12:15 | 17:05 )
& 21297] Twe |kwx417) 15183 | 15261 | 78 38 0 205 | 745 | 1740 | 9:55  lkavama 3 | 1030 15:10 | 16:35 Specdometer fixed and also also the strier. |
241207| Wed |xkwx a7 15268 | 15204 | 26 18 | 025 | 144 | 800 [ 1632| 832 loaworacr 3 1 104

17315

T - : . o ' ] ' : There was not much garbage for most peopls have gone up country for
27712097  Sat  [KWX 417] 15429 - ' - - - 7:45 | 16:00 8:15 |xAavasa 2 11:20 | 15:30 . christmass bolidays, :

KWX 4171 157 .

X

“The work toad was 106 ich for the loaders although the finished

3198 Sat  |KwWX 417 15849 84 47 1.79 8:06 | 17:30 9:24  JKAYABA 11:00 | 13:50 | 17.00 collocting all the potats.

0 3
41198 Sun  |KwX 417 15909 43 20 0 1.65 745 | 16:30 845 [DANDORA(D) 3 1000 | 13:.00 ] 15:35 -
The work load was not much,we collected one near and hillad with the old
/5% | Mon  |Kwx 417] 15916 | 15973 57 37 0 1.54 8:00 | 1740 940 |MADARAKA 2 12:10 | 17:10 for second tip.
i There was not moch work load today therefor we finish a bit early and also

<§ 198 Tue |KwX41F 15989 | 16013 24 24 o 1.00 7:45 | 16.00 8:15 lpanpora(1) 2 14:10 § 15:20 went round the Estate doot 1o daar,

7198 | Wed |kwx417] 16027 | 16077] 50 39 | 025! 128 | 745 | 17200 | 915 [xavasa 2 | 11:30 | 15:55 The cleaning was okay.

Ave. 48.7 28.1 0.08 1.73 7:52 16:47 8:55 2.5 11:15 ) 14:45 | 16:23

Fuel Ave. (/day) Fuel Consumption () | Ave. Operation Time (hr/day] No. of trip Ave. E1:Operation with plastic bags
MADARAKA 31.8 1.83 9:03 2.0
DANDORA (1) 18.9 1.48 8:34 29 [ :Operation without plastic bags
KAYABA 37.4 1.85 9:07 2.6 - -
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Summary of the Daily Operation of the Experimental Cellection Work

KAYABA

37.4

2.9

9:07

2.0

[ 1:Operation without plastic bags

Vehiel] \hl;.w; (I\m) 7 L mt(l)ﬂ | bed 0 hie () Collection Area | No.of e Tipping time “Remarks
No. Start [Close D:Ikrunu I):mul Ol |oasungprif 0w In 1)|!tnranu 7 trip Fst 2imd 3nd Aih
siro7 | Nen [kwxar| 19 | 2o | 47 | 1S p 0 L 303 1 8IS L 625 | 80 fnakaky |2 TS [ SIS G No mechanical problems.
vizer | Tue [RWNa17] 14255 | 14290 | 35 a0 05 | 167 | w00 | 1630 830 Joaweorncre |3 L IEIS § 1335 | 1003 Work was well done,
. ’ o o N o S o ) B o R o We u!.m_l;_'\'d Hieee b it e Boacet were o sk exdsastod soad ool
preT] Wed [KWNAT) R30S 1377 72 36 | 0 200 1 825 L AT 8SS  fewaes 2 D T0S0 L P3G | oS0 A
R RN PN
cor ] THu [KWX 7 LRG| 4435 27 O | 181 ] 800 | 1700 ] 900 [anakaks > zas | 1eso o
. - D 7 . - . ‘ ) h " e |;|7.|7i7x fo cleaie bt o i varhaze Heat e Liver \l!!lm.\-l__'-h-ﬂM‘n‘-l\
1y i fxwx 7 BRe g 13952 {2 6 S0 075 1 800 3 1630 [ 830 [Baxporyteno 3 TEIO [ 1320 | 16010 T e b cotha e
- T ”"" R ) - o o 7 R The vperation was Ol for we Clened B veundsiede Ko a0y f'..:-\.!:.?;_‘v.
FA12aTy Su JRWNGT) BHSO | S08 ) S 0 226 | 800 | 1700 0 900 dkavakySaeheey 0 2 UL P NAD ) Jand abo e cnes ik Dandons oo
45297 St [RWNX AT 614 19678 1 o a7 o 1 173 TAS 17y DS ALK Ve 2 [[F I B 1 ) o o
s 07| Mon [swxarr] 1687 [ 1789 | 72 37 4 025 | 195 | os00 17001 900 [wiakakasennd 2 L1120 ] 1520 we W“HM' up to Cubicle No.|
T T T T V ‘ B T o T - ____ T B ) o N ‘. Iid:ltl " [)J“li va \!.(N.]\i h\. lt.".l\.llllq\“ 1 ',.[ “F(E.:‘w.‘l:’;;‘-\‘-.l“‘;“. Py I‘!I\ ”".’:l 7
e 12uT) Bue  JRWNLHT 764 B9 27 21 O L2 TS L IT00 | 918 deasooiy C3 P FLOS 135S b 000 | it Pesy, _
ATadOTE OWed IRWN 47) LSO | BI04 |87 f 38 | 025 F 150 | 748§ 1630 ) 850 kaysiovesseben |3 WELS 130 ] 1005 1 e
I i) e JRWNXOHTE 931 ] 1989 ) S8 H o[ ou b 17 TA2 L1700 b 908 JusharaksWesad 2 | FLOO | 1SS ] | MeeefteCube b o o A and i huving hevtd et
Gwi2er| Ve (KWl s [ 1s01s | 20 f 17 b 00 | 0S| 752 {4600 | ROS oaseors | 3| 1025 | 1250 | 1505 | 1504y | Fhe loadees conphained et e sork i oe it for i
W7 Sat (RWN 4T 1S023 1 15105 N2 AL [e2s | 2o ] 70 | 1800 B0 e avany R I AL UN SR R R I W AT e B .
2012071 Sun KWNAITPESTI2 | ASI36 | 2 b 22 | 0 1 (09 f 740 | 1600 | 820 deaseoxy 3 4 940 | TESO TS0 4 e
CravoTlo Mon [KWN4T| ISLIR US04 68 ¢ 31 ¢ - | 20 | BO03 | 17301 927 [Bowoskawewewrn 2 IRIS L TOS e e
1129t Tue IKWNAU| ISIRX | US261 0 98 38 |0 | 205 | 745§ 470 | 958 jeavasy o3|l asao | te3s | ﬁ[‘f&‘d”““'“ fixed and also also the ster.
2302570 Wed [KWX 31T (5208 | 15290 | 26 L .25 BT | BGO | T3 R332 eassoraetr o F 3 | 1000 | B2:35 7 ES55 | L S L
2s297] Thy |Kwx 417 3531008360 st | 16 | 0 319 1 7395 1 1645 ] 900 |maparaka 2 f1eas ] 1530 Garbage dqmsﬂmn chmgc (S0-80)
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55
CALCULATION RESULTS OF THE WASTE

o AMOUNT TO BE COLLECTED



The Aniountof Waste te be Collected by NCC and Private

(One Final Dsposal Site without Transfer Station; 100 % Collection) U.nil.‘ tonday

No. {location 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Al [Makadara 42 43 44 45 46 47 48 49 50 51 52 53

Kaloleni/Makongeni 3 3 3 4 4 4 4 4 4 5 5 5

MaringofMibotela 16 16 16 17 7 17 17 18 18 18 19 19

Bahali 19 20 20 2t 2t 21 22 22 22 23 23

Pumwani 7 8 8 8 8 9 9 10 10 1t 12 13

Eastleigh 72 73 75 76 78 80 82 84 87 83 91 94
. |Kamukunj__ | 22 23 23 23 25 25 26 27 28 28 29 30
Total 181 186189 194 199 203 208 214 219 226 231 237
A2 [Viwanda 16 17 17 17 18 18 18 1% 19 20 20 21
 Mugumoini 7477 81 85 90 96 102 109 117 124 133 142
Total 90 94 93 102 108 114 120 128 136 144 153 163
A3 [ribera/Woodiey 32 33 34 35 38 40 42 45 48 51 54 68

Waithaka 27 29 31 83 3 38 41 44 48 51 55 59

Kangenmi 71 76 81 87 93 100 107 115 124 133 143 153

Riruta a5 38 41 43 47 50 54 58 62 67 72 77

Kawangware p6 28 29 31 34 36 38 41 44 47 51 54
.. Mutyini ~ | 24 26 27 20 32 34 37 39 42 46 49 53
Total 2156 230 243 258 280 298 319 342 368 395 424 454
A4 IMathare 33 33 34 35 36 36 36 a7 38 39 33 40

Kahara 56 61 67 72 77 82 87 93 99 106 113 120
_._|Roysambu 56 58 61 63 67 72 76 81 87 93 93 105
Total 145 152 162 170 180 160 199 211 224 238 251 265
A5 |Embakas g2 98 105 113 121 129 139 149 160 172 184 198

Njiru 202 223 244 267 287 309 332 363 385 415 447 481

Dandora 26 27 29 31 33 35 37 40 42 45 48 S

Kariobangi 24 93 24 25 27 28 30 31 33 35 37 39
___ |Kasarani (Ruaraka) 65 _69 73 _77 81 8 89 94 99 105 111 118
Total 406 440 475 513 549 686 627 677 719 772 827 887
A-Tolal 1037 1102 1167 1237 1316 1391 1473 1572 1666 1774 1886 2006
No. |Location 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Bi__|Starehe 125 129 134 138145 "152 159 167 174 183192 202
B2_[Ngara 38 39 40 4143 46 49 520 ‘85 58 62 66
B3 |Kenyatta/Gol{ Course 13 13 13 1416 16 17 18 19 .20 21 22
B4 |Pariiands (exclMuthaigall 120126133150 148 158 168 180 192 205 219 234
B85 |Kiiimani 34 35 35 36 39 41 44 47 50 53 57 Bi
86 |Muthaiga 14 16 17 13 20 21 23 24 26 28 30 31
87 _|KarenfLangata 47 52 56 61 €6 7176 82 83 95 102 110
B-Total ' 391 410 428 448 476 505 536 570 604 642 683 728
PSI collection ratio | 1% 10% 10% 1% 1% 19% 18% 21%
Grang Toltal (A+B)* 1426 1509 1595 1684 1785 1893 2009 2141 2269 2413 2566 2730
Total PS{ coliection ratio 20% 20% 205 20% 205 20% 200% 20% 20% 20% 20% 20%
Tolal amount by all PS! 302 319 337 357 379 402 428 454 48B3 513 546
Total amount by reduction 0 8 i7 27 38 50 B4 79 97 115 137
Totat amount by NCC 1207 1268 1330 1401 1477 1557 1649 1736 1834 1937 2048

Note: "Grand lotal is not necessanly equal lo tolal of "A” and "B" due to rounding. ‘
*Highlighted areas above indicate targel waste amount by contracted private collectors.
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The Amount of Waste to be Collected by NCC and Private
(Two Final Disposal Sites with Transfer Station; 100% Collection)

Unit: ton/day

No. |Location 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Al [Makadara 42 43 44 45 46 47 48 49 50 51 52 53
KatolenMakongeni 3 3 3 4 4 4 4 4 4 5 5 5
Maringo/Mibotela 16 6 16 17 17 17 17 18 18 18 19 19
Bahali ' 19 20 20 21 21 21 22 22 22 23 23 23
Pomwant 7 8 g 8 8 g 9 10 10 11 12 i3
Eastigigh 72 73 M 76 78 B0 82 84 87 8% 9 a4
. |Kamwkunji | 22 23 23 23 25 25 26 27 28 23 29 30
Total 181 186 189 194 199 203 208 214 219 225 231 237
A2  |Viwanda 16 17 17 17 18 18 18 19 19 20 20 2%
~ Mugumoini v bo74 7781 85 90 96 182 109 117 124 133 142 .
Total 90 24 98 102 108 114 120 128 136 144 153 163 i
A3 KiberafWoodey 32 3 34 35 38 40 42 45 483 51 54 58
Waithaka 27 29 31 33 36 a8 M 44 48 51 55 59
Kangemi " 76 81 87 93 100 107 115 124 133 143 1563
Riruta 35 38 4 43 47 50 54 L8 B2 &7 72 77
Kawangware 26 28 29 31 34 35 38 41 44 47 51 54
o IMutuini | 24 98 27 20 32 34 37 39 42 46 49 53
Total 215 230 243 258 280 298 319 342 368 395 424 454
A4 IMathare 3 a3 M4 35 36 36 38 37 38 39 39 40
Kahara 56 61 67 72 77 82 87 93 99 106 113 120
_.._|Roysambu | 56 _ 58 61 63 67 72 76 81 87 93 99 105
Total 145 152 162 170 180 190 199 211 224 238 251 265
A5 JEmbakasi 92 93 105 13 2% 129 139 149 160 172 184 198
Njir 202 223 244 267 287 309 332 363 335 415 447 481
Dandora 26 27 29 31 33 35 37 40 42 45 48 5
Kariobangi 21 23 24 25 27 28 30 31 33 35 37 39
_|¥asarani (Ruaraka) 65 69 73 __77 81 8 82 94 9% 105 111 118
Tota! 406 440 475 K13 549 £86 627 &77 719 772 8§27 887
A-Total 1037 1102 1167 1237 1316 1391 1473 1572 1666 1774 1886 2006
No. Jlocation 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2003
B1 |Starehe 125 129 134 138 145 1652 159 167 174 183 192 202
B2 [Ngara 33 39 40 41 43 46 49 52 55 58 62 35
B3 [Kenyalta/Goll Course 13 t3 13 14 15 i8 17 18 19 20 21 22
B4 _|Parklands {exci.Muthainga) | 120 126 133 139 148 158 168 180 192 205 219 234
B5 Kilimani 34 a5 35 36 39 41 44 47 50 53 57 61
B6 [Muthaiga 14 16 17 19 20 - 21 23 24 26 28 3¢ A
B87 [Karep/langata 47 52 56 61 66 71 76 82 88 95 102 110
B-Total 331 410 428 448 476 505 536 570 604 642 683 726
PSl collection ratio T 11%  10%  10% 1% 19% 19% 19%  21%
Grand Yotal {A+B)* 1426 _1509 1595 1684 1785 1893 2009 2141 2269 2413 2566 2730
Total PS! collection ratio 20% 20% P0% 20% 20% 20% 20% 20% 20% 208 20% 20%
Total amount by a!l PSI 302 310 337 357 379 402 428 454 483 513 548
Total armouni by reduction 0 8 17 27 '38 50 - 64 73 97 115 137
Total amountby HCC 1207 1268 1330 1401 1477 1557 1649 1735 1834 1937 2048
RuaiTotel ... 732778 826 877 928 979 1034 1102 1162 1235 1309 1389 o
Nyong Forest Total: 694 731 769 907 857 914" 975 1030.1107 1178 1257 1341 Ty
Total PS] collection ratio 200 208% 20%  20% 20% 20% 20% 20% 20% 20% 20% 20%
Totai amount by all PSi 302 319 337 357 379 402 428 454 4B3 K13 548
Total P51 for Ruai e 156 165 175 ¢ 247 262 278
Toial PSifor Ngong = oo -0 L0 71467 154 161 13 185 b , ipad i Pe8
Total amount by reduction 0 8 17 38 50 64 97 1i5 137
Total reguction for Ruai 0 __4 9 20 26 33 41 49 59 69
Totat reguction for Ngong = | + 0. 4.8 i8S pat 3139 A7 B2 067
Total amount by NCC 1207 1268 1330 1401 1477 1557 1649 1736 1834 1937 2048
Tolal NCG for Ruai 622 657 693 728 764 801 849 883 939 038 1042
Tota!NCClorNgona " " | 585 611638 673 713 756 800 847 895 949 1006

Nota: *Grand total is not necessardy equal 10 total of "A* and "B” dua 1o rounding.
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Ruai Only {Inivect transport - Collectjon ratio: 100 %)

Year 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Total amount for collection 1207 1268 1330 1401 1477 1557 1649 1736 1834 1037 2048
Amount for direct trans. 622 657 693 723 764 801 843 889 G639 988 1042
_Amourt for ingicecttrans. | 585 611 638 673 713 756 80O 847 895 949 1006
Totalamount rom T/S(d)______ _} _ 731 _ 765 799 844 896 951 1008 1068 1131 1200 1274
Direct trans.

Collection by containers (ifd} 311 328 346 364 382 401 424 444 469 494 529
Collection by side loaders {/d) 187 197 208 219 229 240 255 267 282 296 313
_Cobection by tippers () 124 131139 146 153 160 170 178 188 _ 198 _208
Indirect trans.

Coliection by containers (i/d) 202 306 319 336 356 378 400 423 448 475 503
Cotltection by side toaders (ifd) 175 183 181 202 214 227 240 254 268 285 302
_Coftectionbytippers(yd) | 117 122 128 135 143 _151 160 169 173 190 201
Required No. of cant. trucks 82 86 91 95 101 106 112 M8 125 132 139
Required No. of side loaders 40 42 44 46 49 51 54 57 60 64 67
'Required No. of tippers __ 19 20 21 22 23 2426 27/ 28 30 32
_Requited No. of trafler trucks 23 24 25 27 28 30 32 34 36 38 40
_Required No. of containers 1863 1947 2042 2151 2267 2390 2531 2665 2815 2974 3143
_Required No. of wheel loaders 1920 21?22 23 24 26 27 28 30 32
_Required No. of sprinklers 3.3 3 _ 4 4 4 __ 4 4 5 5 5
_Required No. of inspectioncars | 22 22 22 22 22 22 22 22 22 22 22
_Bequired No. of tow trucks t v o v v v 2 2 20 2 2
Required No. of parking lots [ 6 6 6 [i] 6 3] 6 6 3] 6
Required No. of drivers 212 221 231 242 253 285 279 292 307 322 339
Required No. of loaders 413 433 454 478 505 533 564 595 629 665 703
Required No. of sweepers 1239 1300 1361 1435 1514 1599 1693 1785 1886 1995 2110
Required No. of supervisors 182 191 200 211 222 233 247 260 274 289 306
Required No. of headman 83 87 91 o6 101 107 113 118 126 133 141
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Ruai Only nirect transport - Collection ratio: 60-80-106%)

Year 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Total amount lor collection 604 630 657 687 719 753 1220 1282 1351 1424 2048
Amount for direct trans. A1y 326 342 337 I72 388 628 657 692 726 1042
Amountlerindirecttrans, | 202 304 315 330 347 366 592 625 660 898 1006
Totalamountlrom T/S{y) | 439 458 476 501 530 561 8OO 847 8IS MG 12/4
Direct trans.
Collection by conlainers {{/d} i56 163 171 179 186 1854 314 328 346 33 52%
Cotlection by side loaders (Vd) a3 98 103 107 12 146 188 197 207 218 313
Collection bytippers () | __ 62 65 68 71 74 78 126 331 138 145 208
Indivect trans.
Cotlection by containers ((d} 146 152 157 165 174 183 296 313 330 349 503
Cotiection by side loaders (\/d) 83 91 S4 93 104 110 178 188 198 209 302
_Collection by tippers (Yd) 58 61 63 66 6% 73 118 125 132 140 200
Required No. of cont. trucks 41 43 45 47 49 51 83 87 92 87 139
Required No. of side loaders 20 21 22 23 24 25 40 4 45 47 67
_Required No. of lippers 9 10 10 1% W 12 1920 21 22 3
_Required No. of rater trucks | 14 15 15, 16 7 18 25 27 28 30 40
_Required No. of containers___ | 927 967 1008 1055 1104 1156 1B73 1968 2074 2186 3143
_Required No. of wheelloaders | - g__Ww 1w n 1 12,019 2 21 22 32
“Required No. of sprinkiers 2 2 2 2 2 2 3 3 3 4 _5
_Requited No.of inspectioncars| 22 P2 22 2 22 22 22 2 22 @2 22
"Requited No. of towtrucks | 1 i R | 1 1 2 2 2 2 2
Reguired No. of parking lols 6 6 6 G 6 8 6 5] 6 [ 6
Required No. of drivers 120 124 128 133 137 143 214 223 233 244 339
Required No. of foaders 206 215 224 235 246 253 48 439 463 489 703
Required No. of sweepers 619 646 672 704 738 774 1253 1318 1390 1466 2110
Hequired No. of supervisors 92 95 100 104 109 114 183 192 203 213 306
Required No. of headman 41 43 45 47 49 52 84 33 o3 98 141
Ruai Only (Inirect iransport - Collection ratio: 43-50-60%)
Yeat 1997 1998 19928 2000 2001 2002 20063 2004 2005 2006 2007 2008
Tolat amount for colection 302 311 320 330 34% 352 578 601 627 654 956
Amount for direct trans. 156 15t 167 172 176 18% 298 308 321 334 456
Amount for indirect trans. 146 180 153 159 165 171 28y 293 306 321 469
Towalamountfrom T/S{yd) | 168 w2 175 181 187 _ 193 303 315 328 343 491
Direct trans.
Cotlection by containers (Iid) 78 a1 83 86 28 90 149 154 16t 167 243
Collection by side foade:s (i/d) 47 48 50 52 53 54 89 92 85 100 146
_Cobection by tippers (Yd) | __ @3 3 34 35 36 60 2 €1 _ 67 97
indwect frans.

Collection by containers {{d) 73 75 77 79 82 85 140 147 153 160 235
Collection by side loaders (/d) 44 45 46 48 49 51 84 83 a2 96 141
_Cotlection by Lippers (Yd} 2% 30 3 3 33 34 56 58 81 64 9%
Required No. of cont. lrucks 23 21 22 23 23 24 39 41 43 44 65
Raquired No. of side foaders 10 10 11 1t 1" 12 19 20 21 22 3
_RequiredNo. ot Yippers | _ 59 5 5 &5 5 9 % 10 _ 30 _ 15
Required MNo. of trailer trucks B 5 6 6 6 & 10 36 10 11 16
_Required No. of containers_ 463 477 491 507 623 540 887 923 9563 1004 1467
_Required No_of wheelloaders .5 5 5 & 5 5 9 9 00 15
_Requited No. of sprinklers __ 1 v % v % Vv 2.2 22
_Required No. of inspection cars] 22 22 2 g2 P2 22 22 22 2 2 2
_RequiredNo. offowbucks | 1 1 1 1 1 1 2 2 2 2 2
Requited No. of parking lois 6 i) 6 6 B [ g i 5] ;] 6
Regquired No. of drivers 74 75 77 78 80 81 116 112 123 127 173
Required No. of loaders 103 106 109 it3 116 120 188 206 215 225 328
Required No. of sweepers 310 319  3I27 338 349 361 594 618 645 674 984
fRequired No. of supervisors A7 48 50 51 53 54 a8 9t 95 99 144
fRequired No. of beadman 21 21 22 23 23 24 40 41 43 45 68
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Ruai Only (Direct transport 1598-200, Indircct transport 2004-2008, Collection ratio: 60-80-100)

Year

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2004
Totat arnount for collection 604 630 657 637 719 753 1220 1282 1351 1424 2048
Amount for direct trans. 604 630 657 687 719 763 628 657 692 726 1042
_Amount for indirect brans. ____{ 0 0. 0 O _D_ 0 _592 625 650 698 1006
Totalamoustbom T/S(V& | 0 0 0 0 0 _ 0 800 847 895 819 1274
Direct krans.
Collection by containers (¢d) a2 315 228 344 230 377 314 328 346 363 521
Collection by side loaders (4d) 181 189 197 206 216 226 188 137 207 218 313
Coltectionbytppers(yd)__ | 121 126 131 137 144 15) 126 131 138 145 208
indirect trans.
Collection by containers () 4] 0 0 1] V] 0 206 313 330 349 503
Collection by side loaders ({d) 0 0 0 0 0 ¢ 173 188 198 209 302
. Collection by tippers (Vd} o9 0 0.0 0 18 125 132 140 201
Reguired No. of cont. trucks 49 a1 53 55 58 81 83 87 a2 97 139
Required No. of side Joaders 25 26 27 29 30 31 40 42 45 47 &7
RequiedNooftppers | 11 1z 12 3 8 4 19 20 21 22 32
_Requited No. of trailer rucks B 0 o o __ 0 0 0O 25 27 28 30 40
Required No. of containers ) Cg27 067 1008 1055 1104 1156 1873 1968 2074 2186 3143
_Required No. of wheel loadars | 12 1213 18 14 19 20 21 22 32
_Required No, of sprinklers 2 2 2 2 2 2 3 3 3 4 5
RequiredNo.of inspegtioneard 22 22 22 22 g2 22 22 22 22 22 22
Required No. of tow trucks T -1 | I U N 1 2 2 2 2 2
Required No. of parking fots & 6 6 [} 6 [+ 6 5] [ & [
Required No. of drivers 138 143 148 154 160 166 214 223 233 244 339
Required No. of loaders 256 267 277 208 309 322 418 439 463 483 703
Aequired No. of sweepers 765 801 831 834 927 966 1253 1318 1330 1466 2110
Required No. of supervisors 113 115 120 126 131 138 183 192 203 213 306
Required No. of headman 51 53 55 60 62 G54 34 83 93 98 141

Ruai Daly (Direct transport 1998-2003, Indircct transpori 2004-2008, Collection ratio: 40-50-60.5’:)

Year 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Total amgunt for collection 302 311 320 330 34t 352 6578 601 627 654 956
Amount for direct trans. 302 3n 320 330 3m 352 298 308 32v 334 486
Amount for indirect brans. R * N | 0 a 0 0 281 293 306 321 469
Yotal smount fiom TS (V)| 0 0 06 0 0 0 303 315 32 343 49
Direct trans. _
Collection by containers {{fd} 151 158 160 165 170 176 149 154 161 167 243
Coblection by side Joaders (i/d} N 22 96 99 102 1065 89 a2 96 100 146
_Collection by Uppers (Yd) 60 62 64 66 €8 70 60 62 64 67 97
Indirect trans. )
Coliection by comainers ({d) 0 0 0 0 0 0 140 147 153 160 235
Collection by side loaders {Y/d) 1 G ¢ 0 0 0 84 88 92 a5 141
_Collection by tippers {yd) ___ 0 0.6 06 0 0 55 59 6t 64 _ 94
Required No. of cont. trucks 25 25 26 27 28 29 32 4% 43 44 65
Pequired No. of side [oaders 13 13 13 14 14 15 19 20 21 22 31
Required No. of tppers 6 6 6 ) 6 7.8 9 10 10 15
Required No. of trailer trucks 0 [ o -0 0 10 10 10 11 16
_Required No, of conlainers 463 477 4w 507 _5e3 540 887 923 963 1004 1467
Required No. of wheelloaders | 6 B 6 6 &8 7 _ 9% 9 B L 1 . -
_Required No. of sprinklers 1 1 N D N R N - -2 2 2
_Reguired No. of inspeclion ca¢ 22 22 22 22 22 22 22 22 22 22 22
_Required No.of fow trucks | 11 | 1 1 2 22 2 2
Required No. of padking lots 6 6 6 5] 6 6 6 6 6 5] 6
Required No. of drivers B3 85 86 &8 20 @2 116 119 123 127 173
Required No. of loaders 128 132 135 143 146 150 198 Z06 215 225 328
Requited No. of sweepers 324 396 405 429 438 450 694 618 645 674 984
Required No. of supervisors 56 58 60 6§ 63 65 88 91 55 99 144
Required No.of headman 26 26 27 29 29 30 40 41 43 45 65
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DATA BOOK 6

ENVIRONMENTAL CONSIDERATIONS



6.1
ENVIRONMENTAL QUALITY OF NAIROBI CITY

6.1.1 Private Companies Disposing Wastes at
Dandora Disposal Site (1985)

6.1.2 Existing Laws Relevant to Environment in
Kenya
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Table 6.1~§ Private Companies Disposing Wastes at Dandora Disposal Site(1985)

1.

N RN R

10
11
12
13

42

14,
15.
16.
17.
18.
19,
20.
AR
22.
23.
24.
25.
26.
27,
28.
29,
30.
31
12,
33.
34,
35.
36.
LR
38
39.
40.
41,

BAT(Kenya Ltd.)-Waste paper and tobacco.

2. East African Industrics—Waste wrapping paper for toilet soaps.
Oil wastes

Kamili Tanners— Tanncry wastes

ABM-—(Battery Manufactures) Waste Batier shells, waste paper

Firestone— Rubber waste and paper.

Instecl - (manufactures of galvanized iron sheets and nails)
Kenya Enginecring-saw dust and wood sharing

Car & General-Rubber wastes

Implala Glass mart-broken glass

. Panplastics ~ polyurethane waslcs

. General Printers — Waste paper

. Silent night — saw dust, wastes {from mattresses

. Elcphant Soap Factory-Charcoal & Ashes

NAS- Food wastes

Waod products — saw dust & pieeces of timber

General Motors — waste paper, timber, plastic, ele.
Marshall E.A. Ltd. - Motor vehicle workshop wastes.
Nalin Investment — plastic pipes manufactures (waste pipes)
Crescent Investments — waste cartbon papers
Madhupaper - waste paper

Kenya paper — wasl¢ paper

Mopper plastic — waste plastic materials

Wacco builders - debris

Eliots — waste bread and wrapping paper

Standard confectioners - waste bread and wrapping paper
Mother's choice — waste bread and wrapping paper

East A. Oxygen—Waste chalk

Avon Rubber-Rubber wastes

Pearl Dry Cleaners-Laundry wastes

Mecco — furniture manufacturers — fimber and saw dust
Chai Ld. - waste plastic and lca

Notco — waste papet

Kenya oit- Sunoil seed husks

Susana products — waste beauty products (tins, etc)
Cocacola - broken bottles

Power & lighting — waste paper, tree cuftings

Post Office — waste paper and tree cultings
C.M.C.—Motor vehicle workshop wastes

Achilles — waste foods

Ccramic - waste ceramics

Hiltong hotel - food wasles

. Mawani ~ battery shelis

43. Kenya Inland container — terminal waste paper and cardboard

Source: Proyect of Waste Management in the towns of

Nairobi, Mombasa, Nakero, Kisuma and Fldoret
Year 1955
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Table 6.1-2 Existing Laws Relevant to Environment in Kenya

Conscrvation Laws Chapler
The Water Act 372
The Agriculture Act 318
The Forest Act 385
The Land Planning Act 303
The Fish Industry Act 324
The Local Governmient Act 265
The Town Planning Acl 134
The Lakes and Rivers Act 409
The Governnignt Fisheries Protection Act 379
The Kerio Vatley Development Authority Act 441
The 1 ake Basin Development Authority Act 442
The Tana and Athi Rivers Development Authori| 443
The Wildlife Conscivation and Manapgement Act] 376
The Giass Fires Act 327
Pollution Control Laws

The Water Act 372
The Public Health Act 242
The Factorics Act 514
The Food. Drugs and Chemical Substances Act 254
The Pharmacy and Poisons Act 244
The Use of Poisonous Substances Act 247
The Cattle Cleansing Act 319
The Fertilizers and Animmal Foodsiuffs Act 345
The Agricultural Produce (Export) Act 319
The Pests Control Products Act 346
The Radiation Act 245
The Traffic Act 403
| The Penal Code 63
The Merchant Shipping Act 389
The Kenva Bureau of Standards Act 496
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6.1.3 Photographs
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HIGH INCOME AREA

Langata

Spring Valley

Open space used as dumping site and for recycling

Storage points of bins. Note the presence of
scavenger. Regular collecby private sector

L.oresho

Kitusuri

Bins storage in front of the house. Regular
collection is provided by NCC

Every resident manage their waste individually
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MIDDLE INCOME AREA

Ngara East |

Ngara East 2

~e

.
. ahem ™3

e
L

.

3 b=

Open space used as dumping site

Open dumping site along the road side. Note the
population coexisting with the waste. Down to this
place can be found Nairobi River

Ngara East 3

Madaraka East 1

Kariokor market waste, mainly chicken wastc with
bad odour. Presence of flies and many people
around

Open container full of waste. No regular collection
is provided

6-4
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MIDDLE INCOME AREA

Madaraka East 2

Ngumo

Waste cubicle for storage. No regular collection is
provided. Flies and smell are very common in the
place

Open dumping site on the road. Note the presence
of scavengers and how is worsened the view of the
place

Uhuru

Kahawa West

Open space left for a park. Actually act as open
dumping site. No only residents but also private
trucks dispose of here the waste

Open dumping site on the road. Note the presence
of animals and people living with the waste
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LOW INCOME AREA

East Leigh 1

East Leigh 2

Open dumping site atong the road. Note the
presence of may pedestrian. The open channels
used for the drainage are completed blocked by the
wiste

Open dumping site on the road. Note how is
worsened the view of the place

Kariobangi 1

Kariobangi 2

Open dumping site aiong the road. Note how road
is blocked by waste

Open space used as recycling place. Smell
characteristic could be noted due to the
fermentation
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LOW INCOME AREA

Dandora 1

o Dandora 2

Open dumping site along the road. Drainage
channe! often is blocked by waste. Bad odour and
smoke and presence of flies is the daily panorama
of the place

-

Open dumping site along the road side. Flies,
smoke and smell arc the major complaint of the
people living next to the site

Kawangware |

Kawangware 2

Open container for waste storage. Animals eating
the waste is very common in the place

This child intended to discharge the waste into the
drainage channel but he couldn’t because the
woman has ordered him to take the waste to the

gumping site
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SLUMS AREA

Kibera |

Kibera?2

Open dumping site along the road side. Residents
from the slum bring here their waste

Overview of the slum near te Nairobi dam

Mathare South |

Mathare South 2

Open space used as open dumping site. Animals
and people live with the waste

Overview of the slum
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SLUMS AREA (cont.)

Kayaba 1

Kayaba 2

Open dumping site along the road side. Residents
from the slum bring here their waste

Entrance to the slum

Korogocho |

Korogocho 2

Open dumping site along the road side and next to

a abandoncd quarry in which finally waste are
disposed of polluting water which is used by sonic
residents. Waste is brought to this place by slum’s

residents

Inside the slum, the scattering of waste and sewage
are very COmmion
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OTHERS

Dandora Disposal Sitc 1

Dandora Disposal Site 2

The burning method is very common in Dandora
refuse tip as a way of reducing the amount of waste
dumped there

This picture shows the discharge of waste before
reaching the disposal site. This common practice
permits the scattering of waste outside of the
disposal site

Oxics Gospel Church (informal primary school)

Jamhuri Forest

This is one of the schools located next to the
disposal site

While surveying it was observed that illegal
dumping into the forest is also practiced by
residents and industrial sector

6-10



Data Book 6

SAMPLING ON MAJORS RIVERS OF NAIROBI CITY FOR WATER
QUALITY ANALYSIS

Measurement of water quality

Nairobi River on Outer Ring Road
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SEWAGE TREATMENT FACILITIES

Sewage Treatment Plan at Kariobangi 1

Sewage Treatment Plan at Kariobangi 2

Tank for sedimentation

Drying beds for studge

Sewage Treatment Plant at Dandora Estate 1

Sewage Treatment Plant at Dandora Estate 2

_—

=2

Inlet works

Stabilisation Lagoons
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