Study on the Solid Waste Management for Secondary Cities in Sri L. igi
( anka i
Action Plan: Supporting Repent M:ng:' 22;;;: "C?)adlftltlia

ABSORPTION TEST IN FEILD.

PROJECT: Geological Survey for the Study on Improvement
of Solid Waste Management at Badulla.

LOCATION: BH-01

DEPTH OF 1IOLE: 6.2 m

CASING BELOW GROUND LEVEL: 525m

CASING ABOVIE GROUND l.“lEVl'.".l.t 100 m

WATER LEVEL AT BEGINNING OF TEST: 3.90 m
WATER TAKEN TO FILL UP TQ TOP OF CASING: 16.00f

READING
*"WATER LEVEL FROM TOP OF CASING
**WATER TAKEN TO FILL UP TO TOP OF CASING

TIME *DEPTH (m) *VOLUME (1)
035 min 046 m 1.600 1
10 min 043 m 1.440 1
15 min 0.39m 1.3801
20 min 037m 1.3001)
25 min . 047 m 1,500
T 30min 045m 1.4201
35 min 041 m 1.3201
40 min 0.44 m 1.400 |
45 min 04im 1.4001
50 min 0.42 m 1,440 1
55 min 042m 1.440 |
60 min D42 m 1.440 ]
65 min 042 m 1,440 1
70 min
75 min

GEOQTECH LIMITED ‘

(371, Pepifiyan Mawatha, Kohuwala, Nugegoda,

TEL: 2813805, 0172 735745 TEL/FAX: 2823881

E-Mail: Geotechienrckatk WEB: www.geotechlunka.lk
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Study on the Solid Waste Management for Secondary Cities in Sri Lanka
Action Plan: Supporting Report

ABSORPTION TEST IN FEILD.

PROJECT: Geological Survey for the Study on Improvement
of Solid Waste Manugement at Badulla.

LOCATION: BH-02

DEPTH OF HOLE: 31.00m

CASING BELOW GROUND LEVLL: 2.00

CASING ABOVE GROUND !..EVEL: LO0m

WATER LEVEL AT BEGINNING OF TEST: LIim
WATER TAKEN TO FILL UP TO TOP OF CASING: 4.901

READING
*WATER LEVLEL FROM TOP OF CASING
**WATER TAKEN TO FILL UP TO TOP OF CASING

TIMLE *DEPTH () *VOLUME (1)
03 min 0.25m | 0,300
08 min 0.25m 1.10011
e 0 025m, 0 1128]
I8 nun 025m 1.0801 B
23 min 0.22m Ligor__
28 min 022m 1100 |
33 min 022m | 1.1001
38 min
43 min
48 min
53 min
58 min
63 min
68 min
73 min
GEOTECH LIMITED

13/1, Pepilivan Mawatha, Kohuwala. Nugegoda,
TEL: 2813805, 172 735745 TEL/FAX: 282388}
E-Mail: Geotechiipeurtka. bk WEB: wyw,geotechlankalk
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Stugy on the Solid Waste Management for Secondary Cities in Sri Lanka Municipal Council Badulla
Action Plan: Supporting Report Kokusai Kogyo Co., Ltd.

ABSORPTION TEST IN FEILD.

PROJECT; Geological Survey for the Study on Improvement
of Solid Waste Management at Badulla.

LOCATION: BH-02

DEPTH OF HOLE: 9.55m

CASING BELOW GROUND LEVEL: 855 m

CASING ABOVE GROUND LEVEL: L0 m

WATER LEVEL AT BEGINNING OF TEST: 150 m
WATER TAKEN TO FILL UP TO TOP OF CASING: 12.301

READING
SWATER LEVEL FROM TOP OF CASING
SAWATER TAKEN 'TO FILL UP TO TOP OF CASING

TIMI *DEPTH () =*VOLUMIE (1)
05 min 0.02m ousol
1 min Nil, noutl
.20 min NiL, . n.oult
Lo 3omie o NI 000117
40 min ] NIL 0.001 !
L Amin g NIL 0.001
GO min NIL 0.0011
70 min NIL 0.001 1

GEOTECH LIMITED

13/1, Pepitivan Mawatha, Kohowala, Nugepgoda

TEL: 2813805, 0172 735745 TEL/FAX: 2823881

E-Mail: Geoteehimeurclondk ' WEB: www.geotechlanla.
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Study on the Solid Waste Management for Secondary Cities in Sri Lanka

Aclion Plan: Supporting Report Municipal Council Badulla

Kokusai Kogyo Co., Ltd.

ABSORPTION TEST IN FEILD.

PROJECT: Geological Survey for the Study on Improvement
of Solid Waste Management at Badulla.

LOCATION: BH-03

DEPTH OF HOLE: 3.50m

CASING BELOW GROUND LEVEL: 2.50m

CASING ABOVE GROUND LEVEL: 100 m

WATER LEVEL AT BEGINNING OF TTIST: Nil

WATER TAKLUN TO FILL UP TO TOP OF CASING: - I5.901
READING

*WATER LEVEL FROM TOP OF CASING
"WATER TAKEN TO FILL UP TO TOP OF CASING

i TIMLE *DEPTH (m) »VYOLUME (1)
05 min 0.78 m 2.540 |
10 min 0.7l m 2.3001
1§ min 0.66m 212014
SOwin | 06m | 10001
25 min .61 m looot
30 min 0Sym_ 1880}
35 min 0.59m 18200
40 min 0.56 m 1.760 t
45 min 0.56 17601
50 min 0.56 m 1,760 |
55 min
60 min
Gimin 1
70 min i
75 min

GEOTECH LIMITED

13/1, Pepitiyan Mawatha, Kolimwala. Nogepmla.

TEL: 2813805, 0172 738745 YEL/FAXi 2823881

F-Muil: Geoteclrmenrekadk WEB: www.peetcchlanka, i
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Study on the Soalid Waste Management for Secondary Cities in Sri Lanka ich i
Action Plan: Supporting Report M;ég;fl:zzli ﬁg;;g%soadftltlia

ABSORPTION TEST IN FEILD.

PROJECTT: Geologicel Survey for the Study on Improvement
of Solid Waste Management at Badulla.

LOCATION: BlH-03

DUPTO OFNOQLLE: 700 m

CASING BELOW GROUND LEVEL: 6,841
CASING ABOVE GROUND LEVEL. L.o6 n
WATER LEVEL AT BEGINNING OF TEST: 2.20 m

WATER TAKENTO FILL AP TO FOP OF CASING: 9.3214

READING
*WATER LEVEL FRONM TOYP OF CASING
HWATER TAKEN TO FILL Ul TO TOP OF CASING

TiMi: FDLIYTH (ar) VOLUMLE (1)

omin U T M TR0

1} min .90 m 2741

15 min S 080m o 24001
C2W0mie 0.80 m 25001

25 min 0.83m 2.5401

__30omin _ 0.87m ‘ 2.5601

F[Bmin ) 085m 24101

A0 min ) 082 m _ 25001

45 min 0.78 m 28401 ]

S min 0.7% m ) 28400

S5 min 0.7% m 28400
wmin ) S OTBar 2.5501

oSmin | 078m 2,550}

70 min C078m | 2.5501

75 min ]

GEAYTECT LIMITED

1.3/1, Pepitiyan Mawatho, Kohuwata, Nugegoda,

WEL: 2813805, 0172 735745 TEL/FAX: 2823841

F-Mail: Geolechiwenreliadk  WEB: swwww.peotechlanka.lk
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Study on the Solid Waste Management for Secondary Cities in Sri Lanka
Action Plan: Supporting Report

Municipal Council Badulla
Kokusai Kogye Co., Lid.

ABSORPTION TEST IN FEILD,

PROJECT: Geological Survey for the Study on Improvement
of Solid Waste Management at Badulla.

LOCATION: BH-04

RDEPFFH OUTIOLE: 3.530 m

CASING BELOW GROUND LEVIEDL 2.50
CASING ABOVE GROUND LEVEL: Lot m
WATER LEVLEL AT BEGINNING OF TEST: I.55m

WATER TAKEN TO FHLL UR T TGP OF CASING:

READNG
*WATER LEVEL FROM TOP OF CASING

15.004

»FWATER TAKEN TO FILL UY TO TOP OF CASING

OO i
C eSS
Tomin _

TIMIE ADREPTH () *VOLUMI( 1)
05 min 0120 m -. ()W»Ij*_
1) tiin 0.03m 0.101
L5 min 025 m - o8l
20 g 0025m 0.081

25 min - 0.020m ) 0.061

T30 min 0.020 m B 0.08]
35 min 0.015m 0.04 1
40 min OIS m o ()U‘HH:-:
45 min 0o1sm C0udl
51 nin 0.0 m 0.041
55 win o T

75 min

GEOTECH LIMIFED

1371, Pepiliyan Mawatha, Kohowala, Nugegada.

TELS 2813805, 0172 TIS745 TELFAX: 2823481

E-Mail: Geoteehaenrelan i WESH: wvw, geotechiankitk
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Study on the Solid Waste Management for Secondary Cities in Sri
\ t
Action Plan: Supporting Report Py Cties In Sri Lanka

Municipal Council Badulla
Kokusai Kogyo Co., Ltd.

ABSORPEION TEST IN FEILD.

PROJECT: Geological Survey for the Study on Improvement
of Solid Waste Management at Badulla.

LOCATION: BH-07

DEFTH OV HOEL 230 m

CASING BELOW GROUND LEVLEL: 1.30m

CASING ABOVIE GROUND LEVEL: 1.00

WATER LIEVEL AT BEGINNING OF TEST: Nit

WATTR TAKEN TO FHLLUP TG TOr OF CASING:

READING
AWATER LEVEL FROM FOP (¥ CASING

401

e WATER TAKEN YO FILL UP TO FOP OF CABING

GROTECH LIMITED .

A3, Pepiliyan Mawatha, Kohuwila. Nugegobi.

THL: 2813805, 0172 TISTS TIIJFAX: 2423881

E-Mail: Geotechiaeurchadk WEB: www.geotcchlanlalh
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TIMIE *DEPTH () =*yvOLUMLE (1)
0% mn 0.1 m ) ().:509_1_
§O ntin 0.12m 02601
S amin ol VROl
__20min 013 m 0480 %
25 win 0.13 m 0.460 1
_ 30 min L oitm 0.400 |
3 min Tovdm | 0.500t
A0 min 0w 05001
45 min O.14m _ 0500t
S0 min 01l m TTosool
S5 itk . -lm (1.5(‘).(') t .
o) n ) o e
65 min ~ ]
70 min R
75 min o



Stugly on the Solid Waste Management for Secondary Cities in Sri Lanka Municipal Council Badulla
Agtion Plan; Supporting Report Kokusai Kogyo Co., Lid.

ABSORPFION TEST IN FESLD,

PROJECT: Geological Survey for the Study on Improvement
of Solid Wuste Management at Badulla.
LOCATION: nBi-08

DEPTHOF TKHLDE: L0 m

CASING BEEOW GROUND LEVILL: 030 m
CASING ABOVLE GROUND LLEVEL: Lot m
WATER LEVEL AT BEGINNING OF TUST: Lism

WATER TAKEN TO FILL UP 1O TOP OF CASING: 9.351

READING
*WATER LEVEL FROM TOP OF CASING
TWATER TAKEN TO FILEL UP TQ TOP OF CASING

*DEPTH (m) S*VOLUME (1) .

TIML:

05 min (32w LT
10 1min 1.29m o w001

1S min (29m. | 10451
20 min L l2Ym 10351

25 min 1.29 m . 10.351

30 min 1.29 m 10.351

35S min ) i.29m I L X1

40 min
A5 nmitn
S0 min
85 min
60 min
__bimin —
JTomin 4
s min_ |

SO R

GEOTECH LIMITED

1371, Pepilivan Mawatha, Kobuwila, Nupepinia,

FEL: 2R13H05, 72 735745 TRLIFAX: 2823481

E-Mail: Geoteohgeureladk  WEB: wwiv.geaiechlinkindk

4-60



Study on the Solid Waste Management for Secondary Cities in Sri Lanka

Action Plan: Supporting Report Municipal Councit Badulla

Kokusai Kogye Co., Ltd.

ABSORPTION TEST IN FEILD.

PROJECT: Geological Survey for the Study on lmprovement
of Solid Waste Management at Badulla.
LOCATION: BH-09

DEPCTLOFHOLL, 2580w

CASING BELOW GROUND LEVEL: 1L.50 m
CASING ABOVE GROUND LEVEL: 1.t 1
WATLR LEVEL AT BUGINNING OF TEST: Nil

WATER TAKEN FOQ FILL UP 1O 10 OF CASING: .01

REAING
*WATER LEVEL FROM TOP OF CASING
SOWATER TAKEN TO FLiL UE 1O TP OF CASING

Timl: *DEPTH () **VOLUME (1)
05 i 17 m 3001
10 min It m o000
IS min LO8m K [ .

2 i ) O7wm 3.2801

25 min ___1.06m 3.2401

30 min 1 1.06m 32401

A5 min 1.00 m ) RN L
4¢) mine room X

45 min (199 m A0t ]
S0 min .05 m N VO
S5 min 1.02 nt ool
U i 0.99 m A T
76 min . . L

75 min .

CEOTECH LIMITED

1371, Pepitiyan Mawatha, Kobuwala, Nupegoda.

TELL: 2813808, 0172 735745 TEL/FAX: 2823881

E-Mail: Gedechimenrelin k. WIEL: wwvw.peotechlanba.tic
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Stugy on the Solid Waste Management for Secondary Cities in Sri Lanka
Action Plan: Supporting Report

Municipal Council Badulla
Kokusai Kogyo Co., Lid.

ABSORPTION TEST IN FEILD.

PROJECT

of Solid Waste Management at Badulla.

LOCATION:

DU OF IO

CASING BELOW GROVIND EEVEL:
CASING ABOVE GROUND LEVEL:

BII-10

J.00 m

WATER LEVEL AT BEGINNING OF TEST:
WATER TAKEN TO FILL DP IO TOR OF CASING:

READING

SWATER LEVEL FROM TOP OF CASING
SAWATER TAKEN TO FILL U TO TOP OF CASING

2.0 i

IR/ NI
Nil

16.66 [

75 min

GROTECT LIMITED

70 min

1371, Pepiliyan Mawatha, Kohuwain, Nuegepoda.
TEL: 2013808, 0172 73545 TEL/TAX: 2823881

E~-Mail: Geatecheareha k. WEB: www, aeodeehblanka.dk
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TIML: T (m) *HYVOLUME (1)
05 min L85 m 5_525_1
10 min 1.50m 5.04()_[
(5 min BRI k878
N 20 min . 137 m 4.6001
25 min [.30m 45251
30 min_- L18m 42751
35 min 1.20m 42751
40 min .18 m 4,200 .
45 min .18 m 4.1751
S0 min Pl 41251
55 min 13 m 4.2001
o) min LS, ___‘t'_.?.(_)t}_f_ .
GS min i_IH.pl R 4,200 (

Geaological Survey for the Study o Improvement



Study on the Solid Waste Management for Secondary Cities in Sri L
¢ ank ici i
Action Plan: Supporting Report i e M;Zf.ﬁ;'i ?(g;;grlCBoadE:?

ABSORPTION TEST IN FEILD.

PROJECT: Geological Survey for the Study on Improvement
of Solid Waste Management at Badulla,

LOCATION: BH-11

DEFITEOE HOLLE: 478w

CASING BELOW GROUNEY LEVEL 17K m
CASING ABOVE GROUND LEVEL. .06 m
WATER LEVEL AT BLGINNING OF YEST: 190 m

WATHR TAKEN TO YILE UP TG TOP OF CASING: 10.901

HEADING
MWATER LEVEL FROM 10® OF CASING
e WATIR TAKEN TO #1008 U Y0 TOP OF CANING

TiML AR (m) CEVOLUML (1)
05 i ) (.94 m ' ﬂi)ﬁ@l __:___
10 win .06 m L - 5.5801 .
ASwin o 14Sm sl
omin [ A0m | 83401
28min | T1.08m 5.760
] 30 min 1.0d m 5.5401
T as e | L03m [ 5.4001
~ 4in [ ) 55301
45 min 0.98 m 51201
50 min 1.05 m CUsas00
58 min 103w N .5700 ! }
ol i 02m 54201
(S i 95 m | £
70 min . C0w9m | 54001
7Swin_ [ toowm p o 54201
BO min (02 m 54201
45 nin 100 m C T 5420l

GEOTECH LIMITEDR

131, Pepitiyan Mawalha, Kobwwali, Nupepoln.

FEL: 2813805, 1172 TISTHS TELIFAX: 2823881

K-Mail; Geotechiajerreka k. WEB; wirw.geotechlankil ik
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Study on the Solid Waste Management for Secondary Cities in Sri Lanka
Action Plan; Supporting Report

Municipal Council Badulla
Kokusai Kogyo Co., Ltd.

ABSORPEFION TEST IN FEHL.D.

PROJECT:

of Solid Waste Management at Badulla.

LOCATION:

DEPTH OF HOLLE

CASING BELOW GROUND LEVEL:
CASING ABOVE GROUNI LIV
WATER LEVEL AT BEGINNING OF TES'T:

BH-13

L2

.20 m
100

WA TERCTAKEN TO FiL, (TG 1O OF CASING:

READING

*WATER LEVEL FROM TOP OF CASING
PWATER TAKEN TO FILL UP TO TOF OF CASING

1.25 m

12,601

B L min

GROTECH LIMITED

Towin

13/, Pepliiyan Mawatha, Kobawala, Nogegoda.
TEL: 2HEIR0S, 0472 1IST4S TRL/IFAX: 2823881
E-Mail: Gealechnvmrehalk  WEB: www.gooiechianknll
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TIMIE *DLEPTH (m) **VOLUME (1)
05 min Jbasm_ | 11.00%
1Eh i 040 m 9500
'S min 00 m - .___‘_‘_l_._!_(_{dl'_' L
_ 26 min e 057 9501
25 min 040w 7.751
30 min 0.35m 6.60 |
ASmin ¢ 0350m 9.40)
A min N 0.40 m i 7.301
45 min 0.33m 7001
50 min 042 m g.001
S5 min 052 m wast
OU in 050 m LLBas
65 min LS 9351

Geological Suryey for the Study on Improvemeint



Study on the Solid Waste Management for Secondary Cities in Sri Lanka Munici i
( _ pal Council Badulia
Action Plan: Supporting Report Kokusai Kogyo Co., Ltd.

ABSORI{TION TESY IN ¥EILD.

PROJECT: Geological Survey for the Study on Improvement
of Solid Waste Management at Badulla.

LOCATION: Bi-14

DEFUHLAE TV B

CASING BELOW GROUND LIV 2.00 m
CASING ABOVE GROUND LEVEL: Lot
WATLER LEVEL AT BEGINNING OF TEST: Nil

WATER TAKEN TO FILL UPTO TOP OF CASING: 14.801

READING
SWATER LEVEL YROM TOP OF CASING
HAWATER TAKEN TO ¥ILL U 1O TOP OF CASING

TIMI *PTH (m) *VOLUME ()
05 min U097 m o 45(3[—__
16 min 110 m 30si
IS min Coosw. | L 3dSE

20 min. 1 1.O5m 3401

25w | 1ot m ' 3.20]

30 min ) '____ 0.80 m | 3.551

35 min 1 09m | 3.001

6 min Gem T 21551
45 nin o86m | 2600
S0 min 0.80 m 2000 7
55 min (.80 m 2,60 " '
oain ) O8om 2001
6S min B o '

Lo omme L _
rsmin [T

GEOTECH LIMITED

1371, Pepitiyan Mawatbn, Kolnwala, Nugegoda.

TRE: 2813805, 01172 TISTS TELFAX: 82IN8T

E-Mail: Geofechimeurckatlle WEB: www.geotechibinka. Ik
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Stugy on the Soiid Waste Management for Secondary Cities in Sri Lanka Municipat Council Badulla
Action Plan: Supporting Report Kokusai Kogyo Co., Ltd.

ABSORPTION TEST IN FEILD.

PROJECT: Geological Survey for the Study on Improvement
of Solid Waste Management at Badulla,
LOCATION: BH-14

DEIMFHI O ML e

CASING BELOW GRROUNLY L1EVILL 9.00 m

CASING ABOVE GROUND LEVEL: L.00 m

WATER LEVYEL AT BEGINNING OF TLST: .59 m
WATER TAKEN TO FILL UP 1O FOP OF CASING: L7t
REAINNG

*WATER LEVEL FROM 'TORP QFF CASING
FWATER TAKEN TO FILL UP IO TOP OF CASING

TIMIZ *DEPTH (n) #*VOLUME (1)
U5 i U8 i ‘ 0. IZE—H":
LU in 008w | 012l
15 min ‘ VOB m o o
CWmin 2 OBWM 0.131%
25 min 0.08 m e 0.131
361 in 0.08 m B 0.3
35 min o 008w 03
40 qin ]
45 min .
S niin 1 _ .
N I
00 min
65 min
70 min
75 min
GEOTECH LIMITED

13/1, Pepilivan Mawatha, Kohuwala, Nugegoda.
TEL: 2813805, 0172 73545 TEL/FAX: 2823481
E-Mail: Geolechigicurekalk  WEB: www.peotechlankalk
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Study on the Solid Waste Management for Secondary Cities in Sri Lanka Municipal Council Badulla
Action Pian: Supporting Repont Kokusai Kogyo Co., Ltd.

APPENDIX 3: Sunmary of Analysis af Permeability Test Results
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Municipal Council Badulla

Study on the Solid Waste Management for Secondary Cities in Sri Lanka
Kokusai Kogyo Co., Ltd.

Aclion Plan: Supporting Report

Appendix 3 — Summary ol Analysis of Permenbility Test Results

Borehole No. BH-01
Depth=2.0m

Depth to GWL = 1.55m

i = q/ (FH,)
H =@M =20 cmmin
F = 192.2058 cm

H. = 255 cm

6.801E-

k= o7 cr/s
6.801E-

k= (0}2] m/s

Rate of waler absorption =
8.4  mi/min.per sq.m,

Borehote No. BH-01
Depth = 525 m

Depth to GWL =3.9m

k= qf (FH)

q = (QR) = 288.0 cmfroun
F = 1622058 am

H. = 490 cm

Borehole No. BH-02
Depth =2.0m

Deplh o GWL = 1.15m

k= q / (FH«)

g = (Q1) = 2200 cn’imin
F = 192.2058 cm
H.=215¢cm

5.097E-

= 05 cmis
5.097€-

k= o7 m/s

Rate of walter absorption =
1203.1 mi/min.per sq.m

8.873E-

k= 05 cmis
8.873E-

k= 07 m/s

Rate of waler absorption =
919.0 miimin.per sq.m
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Study on the Solid Waste Management for Secondary Cities in Sri Lanka

Action Plan: Supporting Report

Municipal Council Badulla
Kokusai Kogyo Co., Ltd.

Borehole No. BH-02
Deplh = 8.55m

Deplhlo GWL = 1.5m

k=q/{FH)
g={(Q/t)=0.11 cm’/min
F =192.2058 cm

. = 250 cim

Borehole No. BH-03
Depth =2.5m

K =g/ (FIL)

g = (Qt) = 352.0 em’imin
F =192.2058 cm

H. = Not determined

Borehole No. BH-03
Depth = G.0m

Deplthlo GWL =22 m

k = q/ (FH)
g = (Qf) = 510.0 am’imin
= 1922058 cin

11, = 320 cm

Depth to GWL = Nol encounlered k =

3.815E-

k= 08 cmis
3.815E-

k= 10 m/s

Rate of water abscrption =

0.5  mifmin.per sg.m
1.387E-
04 cm/s
1,387E-
k= 06 mis

Rale of waler absorption =
1470.4 mlimin.per sq.m

1.382E-

k= 04 cmis
1.382E-

k= 06 mis

Rate cf water abscrption =
213C.4 mimin.per sq.im,
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Study on the Sclid Waste Management for Secondary Cities in Sri Lanka
Action Plan: Supporting Report

Municipal Council Baduila
Kokusai Kogyo Co., Ltd.

Borehole No. BH-04
Depthr=2 5m

Depth lo GWL = 1.55m k=
k=

k=gqg/(FH,)

q=(QH)=8.0 cmmin

- = 182 2058 cm

H,. = 255 cm

Borehole No. BH-05
Depth = 1.1 m

Depth to GWL = Noi encountered k =

k=
k=q/(FH)
g = (QN) = 760.0 cin™nun
F = 192.2058 cm
H. = Not determined

Borehole No. BH-07
Deplh =1.3m

Depth lo GWL = Nol encounlered « =

k=
k=q/ (FH.)
q = (Qt) = 100.0 cm/min
F = 192,2058 cm
H. = Not determined

4-70

Rate of water absorption =

Rate of water absorption =

2.720E-
. 06 cmis

2.720E-
08 m/s

33.4 mil/min.per sq.m

6.590E-

05 cmis
6.590E-

07 mfs

3174.7 ml/min.per sq.m

Rate of water absorption =

8.671E-

06 cm/s
8.671E-

08 mis

4177 mi/min.per sq.m




Study on the Solid Waste Management for Secondary Cities in Sri Lanka

Action Plan: Supporting Report

Municipal Council Badulla
Kokusai Kogye Co., Ltd.

Borehole No. BH-08
Depth =0.3m

Depthto GWL =1.15m

k=q/(FH)

G = (Qt) =
2070.0

F = 192.2058 cm
H,=2.15m

cmifmin

8.34%kE-

k= 04 cmis
8.349E-

k= 08 m/is

Rate of water absarption =

8647.0 ml/min.per sg.m

Borehole No, BH-09

q = (Q/t) = 620.0 cm’/min
F = 192.2058 cm
H. = Not determined

Depth = 1.5m
5.378E-
Depth to GWL = Not encountered k = 05 cm/s
5.376E-
k= o7 mis
k=q/{FH) Rate of water absorption =

2589.9 mi/min.per sq.m

Borehole No. BH-1t:

g = (QUt) = 840.0 cm’fmin
I- = 192 2058 cm
-1, = Not determined

Depth=20m
7.2B4E-
Depth to GWL = Not encountered k = 05 cmis
7.2B4E-
k= Q7 mis
k=gq/(FH) Rate of water absorption =

35082 mifmin.per sg.m
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Study on the Solid Waste Managsment for Secondary Cities in Sri Lanka

Action Plan: Supporting Report

Municipal Council Badulla
Kokusai Kogyo Co., Ltd.

IBarehota No, BH-11
Depth=3.78m

Deplhio GWL =1.9m

k =g/ (FIH.)

q = (QA) =
"1084.0

- = 192 2058 cm

H. = 2,90 m

an®min

Borehole No. BH-13
Depth =02 m '

Depthio GWL =1.25m

i =g ¢ (FIL)

a = (QN) =
1870.0

F = 192.2058 cm

"TH.=225m

cmimin

Borehole No. BH-14

q = (QN) = 520.0 c™min
I- = 192 2058 cin
I1. = Mol determined

Depth=20m
. 4 509E-~
Depth to GWL = Not encountered k = 05 cmis
4,508€E-
k= o7 mis
k=q/f(FH.) Rate of water absorption =

3.241E-

k= 04 cmis
3.241E-

k= 06 m/s

Rale of water absorption = .

4528.2 milmin.per sq.m

7.207E-

k= 04 cm/fs
' 7.207E-

k= 06 mis

Rate of water absorption =

78115 ml/min.per sq.m

2172.2 mi/min.per sq.m
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Borehole No. BH-14
Depth = 9.0 m
6.585E-
Depth to GWL = 245 m k= 06 crnis
6.585E-
k= 08 mis
k=g (FH) Rate of water absorption =
g = (Q/t) =26.2 cm’min 109.4 m¥min.per sq.m
F =192.2058 cm
He=3.45m
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APPENDIN 4: Laboratory Test Resnlts
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Municipal Council Badulla
Kokusai Kogyo Co., Ltd.

PROCTOR COMPACTION TEST - LABORATORY WORK SHEET
Cliank: Geotech |imited Jobrel. 4 MLSMSg
Client ref
Project.: Winsle Lisposal Sile Caduia Tesl Pit No.
e |sampie Mo, | 1
Depth, m
e e e e - ate 05.08.2003
| Locytion.,  Beua
Soil description: Soll ) e
Tost Molhod ASTM DROR R
Compnctionmoud Compacied by hand / nachine
Dianieler em Weight of dammer kgl 25
Height i Droppung Height o 30.8
Vone o | Number of Layers 3
(et 9 4 Hiows per Layer 58
Tt R T I 4 5
Wi of wetsol 4 contelner 4| 282801 23276 = 268921 289.60| 24241
WL of dry seil + conlainer 1 218.90 199.20 22466 237.75 197.00
WL ofgonlainegs ¢ 54,35 54.48 59.67 57.72 55.33
Wi. of water . q 34.00 3306 44.26 5184 45.41
WL of rlry sofl g 164.5% 144.72 164.29 180.03 141.67
Motslure conteil o ) 20.66 22.64 20.84 28.80 32,00
wtofmoud swetsol gl 66301 6760 6995 7070 7055
Wt of mnulki q 020 20 4070 020 3020
Wiolwelsolt e 00 9740 REL 4050 4035
Bukdensdy o _ogem |  epel o veedi 184 luusl 1801
Dy censily gfrey! 1408 14 | Ai& 1481 1.439
Dry Decuity-Moiatlure Relation
e T | " T ; TT
] l ‘H ! -'[T-}. RN
ik ! ;
1 -1- 4] i - I | 1“ N . [= 4
! -t -
t l
-
RS
& '
4 i ;
° -t |1t i AERE RN
T -
g <
Ml b hel i 4 KL Al M S an n Ex ]
Maintura fantamt =
Maxkmuim Diy Densily l LABG gfom Oplimun idolsture content % | 282
Tested by (:.'wz;/&d)w Cerbrhed byy,
" P

ENGINEERING & LABORATORY SERVICES ( PVI ) LTD

62/2, Neelammahara Hoad, Katrwawaia. Beralesgamuwa, Sn._anka.
Tedeplione . Q094 (0 S17087 1517365/ 51007, Fax : 0034 01 505806, E-Mal ; elsglanka.ccom.
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PROCTOR COMPACTION TEST - LABORATORY WORK SHEET
Cliont: GGeolech Limitecd Jobrel, 1 ML/S/M59
Cliant ref
Projouct.: Waste Disposal Site: Cadulio Test Pl No.
e e e e e e e oot e et e e Bample No. 2
Depth. m
Date 05.09.2003
Locatiort:,  Bedulld
. Soil description: Soil B, I
Tost Method ASTM- D GO]
Compnclion mould Compavred by hand f machine
Diameter  em | 1013 Weighl oi Rammer kg 25
Height  _em 1170 Dropping § teight o 0.5
Volue e’ |, 0430 Nunber of Layers 3
{Weignt _ e 225 Blows per Layer 25
-l'.r:a;l-;!-u"w N 1 2 3 4 5
WL, of wel 5ol + contamer .y 2e272| 2417 280.67 310,26 342,07
VW of dry solt « cariaiier i 243.23 223.88 259.00 270.31 283.76
Wholcotilgme . g 53.78 §5.60 64.47 52.10 5507
Wi ofwaler @l 1948 7332 31.58 39.85 4331
Wi af dry sull I 189.4% 168,26 194,62 218.21 238.69
Mashre cortent % 10,28 13.06 18.23 18.31 20.24
WL of mouid + wet sol .4 5965 6185 6215 6180 6150
Wi of mouid i} A5 4225 A28 4225 4226
W of wel soil 4 1740 1940 1990 1965 1925
Bulk density ghom! 1.845 2084 2119 2084 2041
Dy charsity _girn’ 1R72 1807 1816 1781 1.608
Dry Donaity-Moisture Rolntion
i
. 31 ) b Ak 4 | -
" 1 LT N Jow ]34 T34
E ' ’ LT L
bl A4 [e)- 1 L P S D .
g Vi TH [ o f-t X
K , . iNNE
4 - - P W e -
Pl o P N
el i ; ey 1
s SRuA - {1} N
ur n 1 I ' [ b ] b 14 My N
Meittins ontant %
Maxlmum Diy Density [ 1828 |wlem” Opthnum Moisture conrfent % 15.2
Testod by Clier ket by Certified by ..
.. IJ:.
RUNY 5 N 3o ¥ lk__,

ENGINEERING & LABORATORY SERVICES ( PVT )LD

6212, Meslamimabara Road. Kalnwawala. Boralesgamuwa, Sn Lanka.

Telephone 004 01517037 7511365 ¢ 519727, Fax . 0094 01 509806, E-Mail : els@lanka.ccom.
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PRGCTOR COMPACTION TEST - LABORATORY WORK SHEET
Climat; Ciewleeh aded Johirel ML/S/AEY
1 .-]Infﬂ”'fl"” I e ey |
[roject . Vb ol il Hlisdiillo Gt
wample No. | 3 .
Peply o | ——
Atate L 08002003
Locafon. 1wl e e i it e e
Sail descnphon: Sonl e o ‘
Vosd Muthod ASTM. 10 @A
Compaglionmoud Cornpaclet| by hand / machine
Diameler _em | 1520| Veight o Rammer Ky 25
Height cm 11.70 Dropping Height cm 3.5
Voume  _om’ | 21231 Number of Layers 3
(Weigt & _ .-3020] tlows per | ayer 56
TreiMo ' i 2 3 4 5
Wi ofwetsol vconfaner .9l _289.50|  269.62 32562 41345] 34563
W of dry soil + conlainer g 273.90 240.24 296,13 365.58 302.00
nanel y £5.30( 36.59 62.95 56.35 50.20
] 15.60 19,38 30.49 47.87 43.63
Wi of <y soi o] 218.60 183.65 23218 309.23 261.80
huolstur e tunlent Yo 714 10,55 13,13 15.48 17.33
WH_of mould + wel soil___ gl 7286[ 7520 7665 7720 7745
WL of monld q 3070 3020 0720 020 3020
WL of wel suil Y #4265 4500 4636 4700 4725
Pulk density glem’ 2.009 240 2.483 2214 2226
[y donsily gleim' 1875 1 o17 1.930 1917 1887
. Dry Donsity-Moiviure Roefation
1 f'l I I
l N
b |- [- . et |- - 5~ |_---.’_
i-IEI [ 1)
3
&
[ i ol
Y i ! il ‘i In 1 1’ N 1 " 14 1 It " w
Al Gordeint Y
Maxitienn Diy Donslty RLS U PPONTIS Optindm Moisture content % 130
Tested by Chel Celified by -

ENGINEERING & LABORATORY SERVICES ( PVT ) LTD

GM3. Neelanunabaia Rood, Kabwemwala, Borlesgamewa, S Lanka.

Telephone 0094 01 51027 A1 TR, Tas - 008 01 S0UBOG, E-Mail ; elsgtanka coon.
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SPECIFIC GRAVITY OF SOIL.
ASTM D 354

Client: Guolech Luniteu dJob ref - ML/ S /459
' Projoct ‘Waste Disposal Site Badulla Client ref ; -

Cansulm?:‘t-;r - Brehoie No -

Location Radulla Dale 05.09.2003

Sample Mo N 1 2 3

Specific Gravity Bottle Mo, 5 . =N 5

Weight of Emply Bottle N g 28.085| 26.198]  28.609

(Weight of Batde + Ovan Diy Soil g 40.444 35.54 41.482

Weight of Oven Uty Sl 9 12,359 9.314 12.794

Waight of Bottls + Soil + Water g 86.288! 84.542 88.579

Tempergture of Water c 28 28 28

Waight of Botlle Full of Watar g 786581 73,732 78.858

volume ol Soit en 4729 3504, 4873

Specific Giavity of Soil 2813] 2658 2,625

Tested by Certifled by

ﬂ:’"'
.

ENGINEERING & LABORATORY SERVICES ( PVT J LTO
8203, Neelanimahaie (0ad, Kaluwewaly, Boralesgamuwa, Sit Lanka.
Telephonp - 0B {1 517057 1 517365 ) 518727, Fax - O0Bd VY 508808

Cmy
- (]
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GEOTECH TESTING SERVICES (PVT) LTI

SIEVE ANALYSIS PROJECT Geotecimicnl Survey lor Improvement of
TEST RESULTS Solid Wby Manngemienl i Badulka,
Arinlysis Dale ;20082008 [Cacation: Aea - 01 | JSample No; B1
Particle Size Analysis Sieve Analysis
Total Mass Taken (g) = 200 g
Sieve Number Sieve size Mass of Soil Cumulative Percent Percent Finer
{(nun) {(g) mass (g) retained (%) {%)
1 19.000 0 0 0.00 100.00
2 ) K0 Q O 0.00 100.00
3 4450 1223 12.23 6.11 93.89
4 0.850 102,96 11821 57.60 4280
5 0.710 . 095 116.16 58,08 4192
6 0.425 49.71 16587 82.93 17,07
7 0.250 12.01 178.78 : §9.39 10.61
8 0.150 {2.13 190.9( 95.45 4,55
9 . 0075 398 194.89 97.44 ‘256
10 0.083 2.06 186.95 98.47 153
11 ‘ Pan 270 199.65 99.82 o
Patlicle size Distribulion
{ U
| Bl 1111
My ‘l! | / === =1 =] {1
' i i { . I DO B0 5
ili‘ :'.lilll ‘ !
EE' e [T ..' I L ..... -
;': BITETN II 41
s | ‘ f !
ROl vy / 117
Sl b S A A
it | {
nann chidib o [14) (RELT] HI{HN) 1,000

andleles Bign iy

A% N3 —=

Tested by Checked by Approved by
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GEOTECHH TESTING SERVICES (PVT) LTD.

SIEVE ANALYSIS PROJECT . Geopleclwigal Suvey for Improvement of
TEST RESULTS Solid Whiste Management al Badulla,
Jrustyss Dnte ; 28108/2003 [Location: Areay 02 __|Sample No: 01
Parlicle Size Analysis Sieve Analysis
Totat Mass Taken (4) = 200g '
Sieve Number Sieve size Mass of Soil Cumulative Percent Percent Finer
(mm) (g} mass (g} retained (% ) (%)
1 19.600 0 0 0.00 100,00
2 9 500 2.42 2.42 1.21 8878
3 4750 5.46 7.08 3.94 96.08
4 0.850 56.82 64.70 3235 6785 |
5 0.710 163 66.33 23.16 B84
6 0425 70.03 136.36 68.18 Cas2
7 0.250 277 154.13 79.06 2084
] 0 150 22.60 180.73 90.36 9.64
9 0.075 7.14 187.87 93.93 Y
10 0.063 421 192.08 9804 | 386
11 Pun 5.83 197.91 98.95 “1.05
Patticie size Disiribubon
LU rl! ‘ (.' /%r‘kﬂ_“’.m J
I ! =LA [
ran) |- ’ - DR R, S B
. - W,
v T - ek
di' :‘-nllr i"" _.
B 3 - —_— |‘=_ - s A
H |- g i
1’? U - l
ky i ‘ i
A
Abent il ! /‘ 1] ..... o
iy , | . b 4 R O s A
ao iy « hn o ml ) 160
Faitiche ey e}
@ e AP -
L M“«
{ e
egled by ecked by Approved by
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GEOTECH TESTING SERVICES (PVT) LTD.

SIEVE ANALYSIS " IPRQJECT - Geoleclmical Swvey (or tuprovement ol
TEST RESULTS L . Solicd Wansle: Managoment al Badidla,
ﬁml_—wwféﬂ(:?ﬁfﬁﬂré@—“ |Locition: Aoy 03] |Sample No: 01
Parlicle Size Analysis Sieve Analysis
Total Mass Taken (g) = 400
Sieve Number Sieve size Mass of Soil Cumulative Percent Percent Finer
e _{mim) (9) mass (g) retained ( %) (%)
1 T 1v.coo o o 0.00 100.00
2 9 500 AR 23.16 11.58 86.42
3 4750 354 56.70 28.34 71.65
4 0.850 77.25 133,95 66.97 33.03
5 0.710 1.05 135.00 6750 |7 Tazse
6 0.425 22,73 157.73 78.86 21,13 7
7 0 250 025 167.08. 83.99 16.01
1} R 14 .64 182,62 91, 8.69
9 0.075 3.07 185.69 92.84 Trte T
10 0.063 7.15 192.84 96.42 . 388 T
1 Pan 6.23 189.07 99.53 0.47
it gee Dishiibution
JEN . . .
. ] Ik ! | /
l” , e

o -1 ]

PR E U -

ey

LAt

ane
~
v
———

1) . . ; ( ! A’J EOR N X h et L
tHLIDE RN i) leh2 [RUEYS UK . T dog

[AFY LR IR FURTTO |

2 ot ==

" N p it
sted by Checked by Approved by
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GLROTECH TESTING SERVICES (I'VD) LTD.
Moisture Content

Project: Geotechnical Survey for Improvement of Location: Badulla
Salid Wasle Management

Samples No's: [Relevent test:

Testod by: Geotech Limited — |Date started: 28/08/2003
Sample No. & Ref: Arga - D1 |Area - 02 jArea - 03

Container No. 1 2 3

Wat Soil & Container: {g) 300.03] 300.03] 300.01

Ory Soil & Container: (g) 255 24 284.55 289.06

Container (g) *44.88 3337 35.36

Dry Soil {g) 210.36 251.18 253.70

Moisture Loss (g] 44.79 15.48 10.95

Moisture Content % 21.29 6.16 - 4.31

Average Moiture %

Sample No. & Ref;
Container No.

Wet Soil & Container: [g)
Dry Soil & Container: {g)
Container (g)

Dry Soil (g)
Moisture Loss
Moisture Content %
Average -Moiture %

Sample No. & Ref:

Container No.
Wat Soil & Container: (g}
Dry Soll & Container: (g}

Container

Dry Soil {g

Moisture Loss {(g]]

Moisture Content %

Average Moiture %

hﬁemaks: Operater signature; N
P.vxey

Calculation:

Passed: ____.@
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GEOTECH TESTING SERVICES (PVT) L'TD.

18/1, Pepilivina Mawathi

Kohwwala

Nugepgoda

Liquid Limit and  [Project:  Geolechnical Sarvey [ov Improvement of

Plastic Limit Lest Selid Waste Management ai Badulla.

Date: 280872003 [Hole No, [Swmple No.Avea [Sample Depth: Surlace
Description of soil: Brownish fine to medium clayey sand

"Fest No. T )

Type of Test

2 Y]
No. of hiows

=

Muoisture Content Determinatior

Can No.

Weight of wet Siol | Can (g)

Woiphi of dry Siot + Can ()

Weight of cn (g2)

Weight of dry Siol ()

Weibgt of water (g)

iMoisture content Yo
Liguid Limit = Y% |Plastic Limit = % |P1= Ya
Re marks: Can not be done

Liquid Limit and |Project: (eotlechnical Survey for Iimprovement of

and yuariz pebbies

Plastic Limit Tesl Seiid Waste Management at Badulla,
Date: 250872003 [11ole No. —I—Smnpld: No.Awh 2 [Samplo Depth: Surface
Degeription of soil: Lighi Brawn fine 10 medivm sand with some clay

Test No,

Lype of Test

Nao. of blows

Mauisture Contend Determination

Can Ny,

'Weight of wet Siel - Can (g)
‘ Weizht of dry Siol + Can (
Weight of can (g)

Weight of dry Siol (g)

Weiligt of waier ()

Moisture content %

Liguid Limit = Y \Plastic Limit = Yo (Pl =

Yo

Re marks: Can not be done
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B3/, Pepiliyana Manwatha

GEOTECHTESTING SERVICES (PVT) LT

Kohuwala

Nugegoda

Liquid Limit and |Project: Geotechnical Survey for Improvement of

Plastic Limit Test Solid Waste Management at Badulla.

Date: 28/08/2083 " [ilole No, [Sample No.Avaed [Sawple Depth: Surface
Deseriplion of soil: Broweish line ckayey sand with bip quinetz ervystal

"Vest No.

['ype of Test

Ne. of blows

Maoistore Condent Deterndinalin

{'an No.

Weight of wet Siol + Cangg))

"“'ﬂ'uhl of dry Niol | Can (g)

Weight of can gg)

'chighI of diy il (;-,;,)

Weihgt of wirer (g)

Moisture conlemt %

Liquid Limit = Yo [Plastic Limit = % 1P = %o
Re mars: Can not he done

Liguid Limit amd | IProject:

Plastic Limid Vest

Date: [110ic No. {Sample No. [Sample Depth:

Description of soil:

T'est No.

Type of Test

No. of blows

Moisture Content Determisiatio

LL]

Can No.

Weight of wet Siol + Can (g)
JWeight of dry Siel + Can (g)

Weiglt of ean (g)

{Weight of dry Siol (g)

Weihgt of water (g)

Moisture content %

Liquid Limit = % |Plastic Limit =

Yo

Re marks:
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Badulla Waste Stream Analysis
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A. Household garbage collection service, garden waste and recycling/composting survey data

2.182.2 Garhage coll'n No % 3.8 Gardenwaste  [No %

Have and use 62 51.7] Yes 99 825

Have but don't use 35 29.2 No 21 17.5

Don't have 23 19.2] Total 120 100.0

Total 120] 100.0]

Q4-5 10 4-BRecycling

Qns Yes No | FdKi Paper Textile | Plastic | GrWd | Le/Ru | Metal | Glass | Cel/St | Tyres | Total

4.5/4 6 individua) collector 10 18 0 18 10 1 0 0 ] 48 0 1 55]1 don't know; 101 are visited but only
4.7/4.8 Take to shop 33 87 [y 2 0 ¢ 0 0 o] 3 0 0 33|55 actually give/sell
(4.9 Comp ki &/or ga waste 13 107 11 13

Notes:

1. Househoki questionnaire listed paper and cardboard separately and "metal can” and "other metal" separately, whereas these iterns were a single category in WACS,

Hence, as more responses were obtained for paper compared with cardboard, it was assumed totat paper = paper {not paper + cardboard)

Hence, as more responses obtained for metal can compared with other metal, it was assumed total metal = metal can {not metal can + other)

3. Assume same people are both giving/selling things to collectors and taking things to shops so that total doing some recycling is max no from these 2 questions, not sum

4.1n Q4.9 13 households stated they compost both kitchen & garden waste - this answer assumed more accurate than Q3.9, where 10 households stated they compost their garden waste.

B. Other household survey data and calculation of discharge/behaviour method %s for surveyed area

WACS Collsction Vehicle Waste Composition over 8 days - wt %

FdiKi Paper | Textie | Plastic [ Grwd | Le/Ru | Metal { Glass | CesSt | other | Total
Kandy 5821] 1195 r.40] 794 1231 068 oB4 113 513  040] 99.99
Mataie 61.29] 640 1.07] 435 1814 1.11]  o042] o038 660 0.26] 100.00
Badulla 6429 10.84 181 338 1410 044 080 182 2.79]  0.23] 100.50)

Average Household waste composition over 8 days - wt %
Fd/K; Paper | Textile | Plastic | Grwd | Le/Ru | Metal | Glass | Cerst | other | Total |

Kandy 65290 6.93 1.14 5.08 11.70 0.41 0,96 1.07, 265 0.18] 100.00]Hhold wt avg WACS values
Matale £6.50 6.58 1.34) 3.59 15.68 0.40 0.37 1.33 3.36 0.45) 10@'H‘hold wt avg WACS values
Badulia 73.48 6.95 1.85 2.48 12.80] 0.21 0.81 4.23 1.43| 0.25] 104.49]See note 1
kuhoi_mm Q3.1 garb disp 5.9 others | Adopted 70.32 6.66 1.77] 237 1225 020 078 4.04 137 0.24] 100.00
(120 reapondaniay [Main Othex behaviour Weighted no of responses to different methods of waste disposal Tor difierent waste types Wtavg |Revd
LA colin 54 6 77 44.4 444 A a44] 444 444 444]  a44] 4126 359 45.5:
Self-disp (OSD) 49 26 £ 444 444 444 444 4748 443 34.1
Compost [ 3 0 0 8.6 7.2
Recycle 0 Rk AR 26 2.3
Open dump 11 3 . 9.4 9.4 7.5 14 7L
Total 120 38 142 . 2] 02 ] 1042 1462 10 1038]:
Waeight 0.8 0.2 ]
Notes:
1. Badulla household weighted average composition data caiculated for @ach waste type (except paper) as Badulla VWG x 0.5 x (Kandy HHWC/Kandy VWC + Matale HHWC/Matale VWC) assuming:
a. vanations in VWC between towns reflects variations in local conditions; and b. the ratio of town HHWCHown VWC is approximately constant

where VWC = yehicle waste composition and HHWC = household waste composition. The calculated %s are then be adjusted on a pro rata basis to give a total of 100%.

For paper, average of Matale and Kandy data used, as VWG considered to be high for paper, probably due 1o high proportions of paper contributed by the commercial and institutionar sectors.

2.Q5.9 generally supports Q3.1 except for suggesting open dumping is more commen. Q3.1 used in prelim analysis, applying weights to main/other answers as shown (results then adjusted in 4-6).

3. For compaost and recycle options, use answers from other questions as indicated, rather than 3.1,

a_For those recycling different materials, assumed 90 % of materials generated are recycled - gives revised total shown in last colurmnn

b. For those compasting food/kitchen and garden waste, calculated 83 % of materials generated are composted (from Q4-9 survey results) - gives revised total in final column

4. LA coli'n % considered too kow based on observation, disp site tonnages & Q5.9. 5.9 LA colin % = 54.2 % - LA % revised to be avg of value in 3rd to last column & this value
5. Seff-disposal % considered too high based on observation, disp site tonnages & 35.9. Q59 OSD % = 23.9 % - QS0 % revised to be avg of value in 3rd to last column & this value
6. Illegal-disposal % considered too low based on observation, disp site fonnages & G5.9. Q581D % = 21.8 % - ID % revised fo be avg of value in 3rd to last column & this value



[4"

C. Extension of survey resuits to entire BMC area

Househald waste stream results i final column of above table have been adoptad as representative of surveyed areas. This survey was undertaken in arsas whare 80.9% of households receive

a garbage collection service (see 02.1 & 2.2). Discussions with NEMC Supervisors indicated that the NEMA service coverage is approx. 80 % in Badulla (range = 75 - B5%)
Hence, the survey results were adjusted to account for the different overall service coverage as set out below:

~ [Formulee [Survey area Overall

Area (fraction)  |Serviced |Unserviced [Total  [Serviced |Unserviced |Tutal Serv.

A B 1 0.81 0.19 1 0.80
LA collection X1 0iz1 542 0.0 43Asl 542
Self-disposal X2 Y2 22 268 58.5] 128 26.8}
Compost X3 Y3 23 57 12.3 69 5.7
[Recycle X4 Y4 Z4 18 40 22 1.8
Open dump X5 Y5 z5 1.5 252, 14.2, 115
Total 100 100 100) 100.0 1000 1000l 1000
Notes:
1. In general:
a. X1=Z#A

b. X2*A + Y2'B = Z2; X3*A +Y3'B = 23 etc.

¢. Assume for areas not provided with collection service, waste is disposed of by other methods in proportion to %s$ in serviced areas.

|.e. X2ZHX2+XI+R4+X5) = Y2/(Y2+Y3+Y4+Y5) which simplifying becomes X2/(100-X1) = Y2/100 as Y2+Y3+Y4+Y5 = 100.etc. for X3, X4, X5

d. Combining these equations gives Y2*(A*(100-X1)/100+8) = Z2, etc.

Solving these equations gives the relative %s for different disposal methods in serviced and unserviced areas within the survey area.

2. These %s are then assumed applicable to all BMA:

a. Overall %s calculated as (% serviced area) x (disposal method % in that area) + (% unserviced area) x (disposal method % in that area})/100%
b. Results in last column used in waste stream,

D. Wastie Generation Rate (WGR) data

T owrvcity Popn WGR FX waste
(kg/icap d) {Comp (%)
Kandy 110,049 0.545 80.90
{Matale 36,331 0.451 £6.50
[Badunia 40,920 70.32
Thess are estimated W5Rs based on measured waste discharge rates in Xandy and Matale.
Adopted Badulla WGR = DA77 kgfcap.d, = Matake value x ratio of F/K waste in Badulia to Matale as lown size, characteristics and vehicle

waste composition of Badulia and Matale are very similar, but can expect Badulla waste to be slightly heavier per capita due to the higher (heavier) F/K waste content.
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Collection worker recycling (data from collection warker survey)

item Total
No of workers collecting items for recycling

Total no of workers interviewed

Average income(Rs/mih)

% of those intenviewed collecting recyclables

Total no of SWM workers

% interviewed/otal workers

Estimated total no of workers collecting recyclables
Notes:

1. Total SWM workers = 77 labrs + 3 drivers - (5 cemetry + 1 disposal site + 3 slaughterhouse + 1 ayurvedic + 3 conservancy) labrs = 657
2. Collection workers indicate recyclables are sold to Nadar Kade (8) or Viharagoda (1)

sas’Jsssw

Collection worker - recycling quantities

Iltemn No Qty Units Price Units Est total [Esttotal oo
collecting kg/mth kg/d
Bottles 8 B2ihg/mth 0.5-1.5|Rs ea 182 8 B.O 54.1
Cardboard 2 20| kgimth 2.0-2.5|Rs/kg 44.7 1.5 13.2
Iron 2 4|kg/mth 2.5-6.01Rs/kg 8.9 0.3
Imetat can 4 30{kg/mth 154.0|Rs/kg 874 22! 227
Alurminium 2 15.4[kg/mth 40-60|Rs/kg 34.4 1.1
Total quantity 9 151.24|kg/mth 3378 11.1 100.0
Est. tot. gty collected 338|ka/mth
by all labourers 38|kgnabr.mth
Notes:
1. Average weight of bottles (mainly beer and arrack) = 0.66 kg ea {average weight, based on measurements of 5 amack and § beer bottles)
2. No of bottles collected per month = 124 bottles/mth, converted to kg/mth using above average weight
3. Overall quantity recycled = 11 kg/d, which is relatively small. However, household survey indicates lot of recyclables
collectad at discharge + MM survey indicates very few middiemen receive recyclables from collection workers. Assume correct.
4. From time and motion study, 4WT tabourers said they collect about Skg/d ting and 10 bottles/d per tractor = 2.9 kg/labrd
or 88.2 kg/labr.mth which is approx. 2.4 times the surveyed amount.
5. A separate disposal site survey gave the following information: Adopted |Actual
a. 2¥T labrs collect i. 2kgit of metaimetal cans, which they sell at 3Rs/kg to a shop in Mosque Rd Breakdown kgld Yo % qty (kg/d
ii. 25-30kgiwk cardboard which they self at 2Rs/kg to a shop in Viharagoda Rd Bottles 49 16.5 35.3 139
iii. 10-15 boftlesfwk which they sell at 1-1.5Rs ea to a shop in Mosque Rd Cardboard 1.1 18 254 10.0
Total daily collection = 7.1 kgid or 2.4 kgiworker.d (2 tatss + driver) Metalimetat cans 135 45.9 393 154
b. 4WT labrs collect i. 8-7kg/d of metalmetal cans, which they sell at 4Rs/kg to a shop in Mosque Rd 294 100.0 1000 39.3
(one tractor) it, 7-8 bottles/wk which they sell at 1-1.5Rs ea to a shop in Mosque Rd
Total daily collection = 7.2 kg/d or 1.8 kgiworker.d (3 labrs + driver}
c. 4WT labrs collect i. Skg/d of metal/metal cans, which they sell al 4Rs/kg to a shop in Mosque Rd
{another tractor) ii. 4-5 bottles/d which they sell at 1-1.5Rs ea to a shop in Mosque Rd
iii. 50kg/wk cardboard which they sell at 2.5Rs/kg to a shop in Viharagoda Rd.
Total daily collection = 5.1 kgid or 3.8 kgiworker.d (3 labrs + driver)
d. Qverall recycling for thse three collection vehicles = 29.4 kg/d or 2.7 kgiworker.d = 81.4 kgflabr.mth
which is just over two times the collection survey amount
e. Corrsponding income = 86.9 Rs/d or 7.9 Rsfabr.d = 240.3 Rs/labr.mth, which is about 2.4 times
the collection survey arnount.
6. It can be expected that vehicle labourers will collect more recyclables than other MG labourers but the difference between the collection
and disposal site surveys is quite large - hence adopt average of collection and disposat site survey figures:
a. Colection labr recycling rate = 59 kg/flabr.mth x 20 labvs collecting recyclables = #0nr 3903 kgrd
b. Cormesponding income is approx. 169.7 Rsflabr.mth Adopted amounts of different materials = avg %s from collection and disposal site surveys, shown in column above

Final disposal site - recycling

1. The 1 BMC labourer working at the final disposal site does not collect recyclable materials.

2. Scavengers collect approx 2x the amount of recyclables from incoming vehicles as coitected by BMC labourers (JICA disposal site survey).
a. 2WT + 2 x 4WTs + 1 extra vehicle (compactor) #t avg 4WT recycling rate gives total recycling = 40.6 kg/d

b. Doubling this gives 812 kgid, which is recycled at the disposal site.




1. WASTE 'STREAM HOUSEHOLD, COMMERCIAL, INDUSTRIAL AND INSTITUTIONAL DATA

[a- Residential [Fermanent — JFioating JRctes Other data:
Hholds _[Peo Hholds {Feople Area = 10.36 km2
" |July 2001 census 40920, 1
BMC PHI dats 40920 1oooﬂz,3
| Adopted 0 40920|n/a 1600C
Notas:

1. Provisional July 2001 census results
2. Data from BMC PHI

3. Hhaids = housing units + collective iving quarters IEMA Popn data__|Gmpd gr rate (%)

4. Baduita population growth rate based on the fokowing data: Year Pop'n bet refative

a. Census data for Badulla MC gives an average compound growth rate of 1.07 % over the period 1981-2001 (refer able). census |to 1946

b. UDA Draft Development Plan (1994) uses an average popn growth rate of 2.5 % for its pop'n projection based on a number of factors. 1881 4746

However, discussions with the UDA Liva Province Acting Director indicated that these figures have now been revised: 1891 5023 0.57

- The Urban Development Task Force is using a projected growth rate of 1.3 % pa, 1901 5924 1.66

- Nationai Physical Planning Policy is using a growth rate of 1.7 % pa. 1911 6488 09

<. Census data for Badulla district shows he popn has grown fram 640952 in 1981 to 774555 in 2001, giving 1921 8126 2.28

a compound population growth rate of 0.95 % - expect Badulla urban area growth rate to be higher than this 1931 9849 194

c. Adopted population growth rate = 1.07 % = actual 1981-2001 average annual growth rate, 1946] 13387 207

this being intermediate between the Badulia district growth rate and the other UDA reiated growth rates. 1953 17043 35 351

d. Hence, BMC population 2002 = ; 41358 1963 27115 475 4.24
1971 35470 341 3.97
1981 33068 -0.70 262
2001 40920 1.07] 2.05)

General Notes on Shading

1. Yellow indicates waste generators surveyedfinterviewed during this study.
2. Blue relates to specific notes described under rejevant items.

3. Purple shows data used in waste siream calculations

4. Brown indicates cells affectad by changes in collection tohnages

Abbreviations

1. Waste type codes: F = food/kitchen, G = garden, Gi = glass, Hz = hazardous, In = inert, M = metal, M/F = meatffish, O = other, £ = paper/cardboard, Pl = plastic, R = rubberfleather, Sw = sawdust, T = textile, WC = woodchips
2. Disposal method codes: A-D= LA collection; E-F = on-site disposal, G = racycling, H = compasting, | = illegal dumping, J = other

3. Waste stream codes; OSD = on-site disposal, comp = composting, LA colin = BMC collection, Recy = recycling, ID = iliegal dumping, DH = direct haulage

4. Other: WDR = waste discharge rate; WGR = waste generation rate; SW = solid waste

Recycled material weights:

1. Average dmack/beer boifis = .66 kg Measursd
2. Other bottie = 0.2 kg Measured
3. Large plastic container = 0.75 kg Measured
4. Small piastic cansicontainers = 100-125 kg Measured

5. Polysacks/gunny bag = 0.1 kg Measured
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2. COMMERCIAL & INDUSTRIAL SECTOR - DETAILED INFORMATION

a. General
Cat |Name Address |Relevant Data SW gen Main 3 Disposal o5k Comp LA Recy DH Total Notes
Small No staff [Type (kg/d) wasles Mairt other calin
W1 IKrishnas 91, Pahala Veediya Badulla 2|Retail 15tF>P>P| A 0.0 0.0 15.0 08 Q.0 15.8}
B4A, Super Market,Badulla 3|Radio repairs 0.25|Pl>P>F o] 0.0 0.0 Q.3 0g 0.0 0.3
233,Pahala Veediya Badulia 10| Jeweiiery Shop 6|P>F>In A G 0.0 0.0 54 06 0.0 6.0
Lucky Tailors 81,Pahala Veediya, Badulla 4| Tailoring 1|T>Pt»In A 0.0 0.0 1.01 G.0| 0.0 1.0
Jayalath Grocery 31/32, South Lane, Badulia 1|Grocery 1{P>P| B 00 00 1.0 0.0 oo 10
Seylan Bank 57,8azar St Badulla 22|Finance 3|F>P>P| A 0.0 0.0 3.0 0.0 Q0 3.0
Samarasinghe Stores 3,South Lane,Badulla 5|Retail Shop 10|F=P=>Pi A G 0.0 0.0 97 0.3 0.0 10,0
Coop City South Lane,Badulla 5|Supermarket 2|F>P>Pi B 00 0.0 20 0o 0.0 2.0
Domiyano Shop 26, Bazar St., Baduila 4[Electronic tems 2|P>F>GI A Q.0 00 2.0 0.0 0.0 2.0
National Devolopment Bank 242 Pahala Veediya,Badulla 12|Finance 2|P=F=P| A G 0.0 0.0 1.8 0.2 0.0 2.0]
Communication Centre 4,Station Rd.,Badulla 1|Communication 1{P>In>F c B 0.0 0.0 1.0 0.9 00 1.0
Ashoka Traders 68, ,Pahala Veediya Badulia 2|Retail Shop 2|P>In=>P1 c 0.0 0.0 2.0 0.0 0.0 2.0
Dimulana Traders 158, Super Market,Badulia 1[Retail Shop 2|P=n=>PI A G 0.0 0.9 15 0.5 0.0 2.0
Kalei Magal Hardware Stores 209,Pahala Veediya,Badulla 2|Hardware 5|P>M>F B 0.0 0.0 5.0 0.0 0.0 5.0
:]Badulla Apothecaries 229 Pahala Veediva,Badulla 3|Pharmacy 3{P=F=>PI B 0.0 0.0 30 0.0 0.0 3.0
77 Small  [WGR = 3.68]kg/ent.d
New Rajan Prirters 30,Bank Rd, Badulla 6[Printing work 20|P=PI=-M F C.G 200
Central Motors Ltd. 14 Ward St,Badulia 12iVehicle repair/service I0EM=-P>F C [¢1 00,
Badulla Motor Works 15,RH Gunawardana Rd,Badulla 20| Vehicle repair 50|M=F>P C G 50.0
Ceylon Transport Board Badulla 680|Bus cormpany GO|M=>G>F J F.G 60.0f
Suganthi Vila's Hotel 181,Pahala Veediya Badulla 12|Restaurant 11|F>P=P1 B 1t.0
Sambusa Hotel 16,Mosque Rd, Baduila S|Restaurant 15[F>P=P| D G 150
Misiriya Hotel 20,Raja Veediya, Baduila 7|Restaurant 10|PI=P>F c G 10.0|Avg
Ja -Ela Hotel 53,Cocowaththa Rd.Badulla 15]|Restaurant 175|F>P=In A 175.0]guestsid
Green WWood Holiday Inn 301, Bandarawela Rd,Badulla 11|Holelguesthouse SO|F=PI>P 8] EF.G 50.0 40
Green Mount Hotet 89, Mahiyangana Rd,Badulla. 5 14|G>F>P o3 140, 3
Lanka Inn 30,Race Course Rd,Badulla 3 10|G=>F=P D 10.0 5
Badulla New Tourist Inn 122 Mahiyangana Rd, Badulla 16 25|G»F>P=P| |[B F 25.0 15
River Side Holiday Inn 27 Pahala Raja Veediya, Badulla 13 125|F>G>P D G 125.0 10
Dunhinda Falls Inn Bandaranayake St,Badulla 10 30|F>P>G Cc GF 20.0 6
Peace Haven Inn 18 Pilipanagama Rd Badutta © 35| F>G>in C FG 350 &
Namunu Rest 138, Station Rd Badulla 3 2|G>P=F c 2.0 2
Araliya Hotel 1.Green Land Drive, Thailagoda,Bad 7 SO|F>G>PI c G 50.0 10
0 :{Badulla Tourist Inn 15/10,First Lane Bandaranayake Rd{ 6/ 12[F>G>Gl F o 120 3
[Total ] 5] 7800
Notas: e [WoRr= 70 2[kgiamd_|Disp % 5 —{m'd
1. Additional waste stream generation data:
a. Chief Charlie, Bazaar - mainly polythene - waste gen = 15.0 kg/d
b. Dance Textile, Muthtyangana Rd 12.0 kgid
c. Salgadu hotel 225 kg/d (20-25kg/d)
d. Muslim hotel 8.0 kgid
e. Hargiyar hotel 8.0 kg/d
{. Central hotel 8 kg/d

2. Waste stream preakdown data;

a. SW1 recycles 10kg paper, 10 c'board boxes & 25 polysacks per mth =
b. SW3 recycles an unspecified quantity of dust per mth - assume

c. SW7 recycles 10kg/mth cardboard =
d. SW10 reccyles 7kg/mth of paper =

e. SW13 recycles 10kg/mth cardboard & 55 polysacks/mth=
f. LWS recycles 100kg/mth paper & 100kg/mth metals =

.75 kg/d, assuming 1 cardboard box = 1kg & 1 polysack =0 1kg

10 % of waste generation
0.33 kg/d
0.23 kg/d
0.52 kg/d

6.7 kg/d; assume QS0 for

T0 % of other waste & LA colln for residuat
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g. LW29 recycles 100 plastic cans & 50kg animat feed /mth = 4.2 kgid

h. LW30 recycles 20 plastic cans & 350kg metals /mth = 12.2 kgid

1. LW389 recycles 25kg/mth paper, 83kg/mth metals & 160-165 tyres/mth = 3.6 kg/d, neglecting tyres as believed not to be included in waste gen & is a special case, which if included above will distort %s
Assume direct haviage (J) = 70 % of other waste; residual = OSD

j. LW22 recycles 25-30 polysack bags/mth = 0.1 kg/d

k. LW23 recycles Bkg/mth cardboard = 0.2 xgid

1. LW11 - no data on recycling provided - assume

m. LW14 - assume LA colin =

n. LWA15 recycles 100 bott/mth & 20 plast cans =
©. LW16 recycles 500 bottles/mth & 25 plastic cans =

p. LW17 recycles 2x20L & 10x2L plastic containers/mth =

q. LW19 recycles 15 botties/mth & 10 pl cansimth =

3. Hoteliguesthouse waste generation has been combined with
Note, hotel/guasthouse total staff+ guests =

2.5 % of generation & LA colin for

70 % of other waste; residuat = OSD

65 %; residual = 05D
2.7 kghd
11.6 kg/d; assume LA calln for
0.1 kg/d; assume LA coiin for
0.58 kgid

70 % of other waste; residual = OSD
65 % of other waste; residual = 0SD

other large waste generators as waste generation per hotel/guesthouse is similar to that of other large waste generators.
180 staff+guests with waste gen =

353 kg/d or 1.96 kg/(guests+statr).d

4. Total commerciat waste generation estimated from trade ficence data and approximate proportions of small and large waste generators, as follows:

a. Trade licence data gives a total of
b, Total comm waste generation =

5. Estimating commercial waste generation from BMC collection data:
a. According to Supervisors, about

1235 comm enterprises (excluding markets) with

7.5 % large waste generators and 92.5 % small waste generators

93 large waste generators x 40.2 kgfenterprise.d = 3726 kg/d
1142 small waste generators x 3.68 kg/enterprise.d = 4208 kg/d
7933 kg/d or 783 T

6 compactor loads/d are collected from the predominantly commercial Central and Darmadutha wards

Inspection of HCA disposal site records shows 4 compactor trips were recorded on the one day when the compacter was in service (3 in moming, 1 in aftemoon), the moming performance being consistent with T&M study observations.

Assuming 3 trips/d is normal (averaged over week) actual compactor ton
b. According to Supervisors, about 2-3 tractor loads/d are collected from
From BMC ward population data, total population in these two wands =

collected waste in area -> totai cornm waste colfn =
c. Subtracting market and pola waste collection of

d. This represents

e. These values agree reasonably well - adopt

nage =
the Muthiyangana, Maitagastenna, Kannupelalia, Hingurugamuwa and Hindagoda wards, with the Muthiyangana and Mailgastenna wards being about 60% commercial.

average value =

3 frips/d x LT L0 Thrip = 6.18 T/d

5581 x WGR of 0477 kg/cap.d = 2662 kgid x 43 4 % waste discharge rate = 1155 kg/d, which accounts for 40% of
1732 kgid or 1.73 T/d. Total commercial waste collection = 7.91 Tid
2.78 Tid gives comm, non-markst waste collection = 513 Tid

78.9 % of total commercial waste generation. Hence, comm waste generation 6.50 T/d

7.22 T

f. Summary: No of comm enterprises = : Ve 4238 comm waste ganeration = 7.22 T/d, equivalent to " BAd4 kglent.d
b. Markets and Slaughterhouse
D |Name No of stalis WD WDR___ [Mam |OSD  [Comp |LA Recy |ID |'Notes
Meat/Fish Veg/Frut |Goods Other _ [Total (kg/d) kgistall.d |wastes colin
Permaneant __l
13 12 15 97 137 2000] 15 .26]M/IF>0t] 0 o] 20887 13 0
a4 15 10 13 a2 6897 _ 1642|F/K [ o] esay 0 0
Stalls kglpola.dlEq 1o [Eq WG
75] 1045 K 188 1393 0 0 149J ) o
Sunday 600] 6270 86 896] 1045 0 0 296 0 0
Slaughtsrhouse F] 2111055 3 10 140 50
| 403571 % 1 10 141 §0
Notes: In this case, F/K = vegetablefruit waste/leaves, coconut shells, eic. Wasle stm %s R R ) R TR L R

1. The Welekade market is being rebuilt - hence, a temporary location has been given to market traders along Clinic Rd until the new market is completed. Six stalis at this temporary market are currently closed.

2. BMC runs one slaughterhouse within city fimits. This composts 10kg/d of animal dung, recycies 140kg/d of bones,skins/fat, bums 1kgid of garden waste and dumps ~B60kg/d of animal dung into the Badulla Oya. Assumed equivalent to 20 stalis.

3. Wasie generation based on:

a_ Central market produces 1 T/, equiv to 2.09 T using .08 Thoad (4WT with small trailer), of which it recycle: 40,0 kg/mth paper/cardboard
b. Welekade market produces 0.33 TL/d, equiv io 0.69 T using Thoad (4WT with small trailer)
c. Wed Pola = 0.5 TL/d, equiv to 1.05 T using Thoad (4WT with small trailer)
d. Sunday Pola = 3 TLAM, equiv to 6.27 T using 08 Thoad (4WT with smail tradler)

(Welekade market stated waste generation reduced from 1 Tr/d to what is considered a maore realistic figure)
. BMC CDO said there is another area of about 100 stalls near the Post Office comprising mainly vege/fruit and some retail stalis, producing around 2 Tr loads/d of waste - these are assumed to be inciuded in commercial waste.
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€. Industries

1. Timber Depots and Sawmills

Surveyed Industries Address Type No of \Waste disposal Waste stream breakdawn
Staff Main Other  [OSD Comp LA colin |Recy 1D DH Total
Tata Timber Depot Passara Rd, Badulla Timber depot G 0.0 0.0 00 250 0.0 0.0 250
Kandy Timber Dealers 33 Station Rd, Badulia Timber depot G oo 0.0 0.0 2583 0.0 0.0] 2583
lanagalasiri Mills 20 Bank Rd, Badulla Sawmiit G 0.0 0.0 0.0 833.3 0.0 0.0] 8333
Central Timber Stores 38,Bank Rd Badulla Timber depot 1 G 00 0.0 0.0/ 20040 3500 00| 5500
Total 0.0 0.ui 0.0F 13167 350.0 0.0] 16667
“Notes: IWGR | 79 kgiworker.d Disp method (%) ¥ ... 00} - 0.6 - 00 == 70.0] - .- 210} 0.0 100
1. Waste generation and waste stream breakdown based on the following:
a. 51 produces 0.75T/mth of sawdust, which is gives away for free (recycling) = 25 kg/d
b. 52 produces 6.8T/mth of sawdust and 0.95T/mth of woodchips which it gives away for free or sells = recycling = 258 kg/d
¢. 53 produces 18.75T/mth of sawdust, 4.75T/mth of woodchips and 1.5T/mth of bark which it gives away of sells = recycling = 833 kg/d; no of workers varies as they work on contract basis - typicaily 3
d. LW1 produces 550kg/d of sawdust and woodchips of which it recycles 200 kg/d sawdust and illegally disposes of remainder.
2. Total timber depot and sawmill waste generation based on t sawmill (surveyed) and & timber depots {3 surveyed) = Doesni 7 sawmilistimber depots
a. Average timber depot WGR = 278 kgttimber depot.d
b. Total timber depot waste gen = 1667 kg/d + sawmill waste of 833 kg/d = 2500 kgid or - 357 kgfindustry.d
2. Rice and grinding miils
Surveyed Industries Address Type No of SW Gen  Man 3 Waste disposal Waste strearn breakdown
Stakt {kgrdy jwasies Main Other  JOSD Comp LA colin Recy s D Toial
J Luxrni Mills 7.Darmadutha Rd Baduita Rice mill [ 150]G>In=F J G 0.0 0.0 0.0 30.7 0.0] 193] 150.0
]Rohana Rice milis 18,5tation Rd, Badulla Rice mill 3 291]PH,RB G 0.0 0.0 0.0 291.2 0.0 00] 291.2
E] 441 Total Q0 Q.0 Q.0 3218 ol 11e3] a41.2
Motes: - [WGR | 49.0]kg/worker.d & 441 Disp method (%) SRR ) SO T X O ) R ) Y T T A000
1. Waste generation based on: PH = paddy husks, RB = rice bran
a. Lw42 produces ~15 TL/mth of mainly paddy husks and some rice bran - assume HILL TR m3 frailer with density - 290 kg/m3 (same as sawdust) and 85 % fult + another 600 kg/mth of rice bran
2. Waste stream breakdown based on:
a. LW41 recycles 600kg rice bran and 320kg paddy husks /mth = 30.7 kgid b. LW42 recycies 600kg rice bran and 15 TL paddy husks /mth = all generated waste
3. Total rice/grinding mill waste generation based on: 12 rice mills and 4 grinding mills = Cwrt 16 mills with average WGR = 7224 kg/milld = 3529 kgrd

4. Waste stream breakdown %s assumed reasonable as BMC said at least 3 rice miils direct haul their waste to the final disposal site.

3. Other Industries

Surveyed Industries Address Type No of SW Gen ]ﬁain 3 'Waste disposal Waste stream breakdown
Staff (kg/d) Jwast Main Other JOSD Comp [LA colin [Recy 1D DH Tedal
Colombo Commercial Engineering C{Kanupaialla Rd,Badulla Tea industry machine req 32 45IM>G F G - 379 0.0 0.0 71 0.0 0.0 45.9)
Asia Great Unicom Garment Pvi. L1d]6,Passara Rd Badulla Garment factory 172 132|T>G>F G F 1201 Q.0 0.0 11.9 0.0 00| 1320
Distilleries Company of Sri Lanka Ltd|90 Kanupalalla Rd,Badulla Liquor production 54/ &0|G=F>GI D G 00 0.0 375 225 0.0 0.0 60.0
nicem Industries 28 Pahala Raja Veediya Badulla Lathe machine/reboring 3 2.5IM>G>P G F 1.5 o.0 0.0 10 0.0 Q20 25
.G.M. Lathe Machine Works ©,Bank Rd Baduila Lathe machine work 2| AM=-P=T G 1.3 0.0 0.0 1.7 0.0 0.0 3.0
T mﬁf 243] Total 160.9 0.0 37.5 441 0.0 0.0] 2425
Notes: TWGR I 0.022] kg/worker.d Disp method (%) |- 604} -.00] . 168 . 18.2] . 00] - 00] 000
1. Waste generation baged on:
a. LW3 = 0.5 TL/d; assume normal Works frailer = T 2.9 m3, with density = 120 kg/m3 (mainly textile followed by garden waste)
2. Waste stream breakdown based on:
a. LW2 recycles 12kg/mth paper and 200kg/mth metals = 7.1 kg/mth
b. LW3 recycles 3kg/mth cardboard, 3kg/mth metals & 350kg/mith textiles = 11.9 kg/mth
c. LwWa4 recycies 7kg/mth paper, 10kg/mth ¢'board, 667kg bott & 10 polysack bags = 22.5 kg/mth
d. LW31 recycles 30kg/mth metals = 1.0 kg/d, assume remainder = OSD
&. LW32 recycles 50kg/mth metais = 1.7 kgid

2. Total other industry waste generation based on there being 1 CCEC factory, 1 garment factory, 1 distillery and 3 lathe workshops in Badulla from trade licence data. As lathe workshop waste generation is so small (2.5-3kg/d), total
waste generation has not been increased to allow for the extra lathe workshop.
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3. INSTITUTIONS - DETAILED INFORMATION

a. Schools
| Location Students | Teachers __ [Totai _ |Hostel Type Notes
Badulla 2275 137 2412 1AB
Puwakgodamulla 525 23 548 1c
Badulia 2200 108 2308 1AB
Pinarawa 168 23 i:d 2
Badulia 1530 82 1612 1C
Badulla 2002 84/ 2086 1C
Badulla 1750 108 1858 1AB
Badulla a2 20 23} 2
Mailagastenna 585 43| 628 1C
Hidageda 597 36 633 1C
Muthiyangana Rd 818, 3 849 1AB
12|Saraswathi Primary Dewala Veediya 309 16, 326 3
13| Tamil Girls School Badulia 1121 47| 1168 1C
14}Al-Adhan Muslim MV Badulla 923 46 969 1C
15]S Rathanapola Vidyalaya Badulla 178 17 195)
[Total 15302 s21] - :te%ia]
Survey Results Sw Waste Waste disposal Waste Stream Data
Students |Star St+ St |(kg/d) Types Main Other  |OSD Comp |LAcolin JRecy D Total
Viharamaha Devi Balika Maha Vidyal| Badulla 2002 84 2086 30iF>P>G [ F 10.5 0.0 19.5 0.0 0.0 30.0)
Vishaka Balika Maha Vidyalaya Badula 2204 108 2308 40|F >G>P C 0.0 0.0 40.0 2.9 0.0, 40.0
Dharmadutha Maha Vidyalaya Badulla 1750 108 1858 25|G>P>F A F 8.8 0.0 16.3 0.0 0.0 250
Badulla 1530 82 1612 10|G=in>F A 0.0 0.0/ 10.0 0.0 0.0 10.0]
Badulla Centra! Coliage Badulla 2275 137 2412 25|F>G>P A E.F 8.8 0.0 16.3 00 0.0 25.04
9757 519 10276 130 . 28.0 0.0 102.0/ 0.0 0.0] 130.0]
Notes: WGR = . u13] kg/ students+ staff).d Waste strearn % O T ‘fﬁj =GR ] 100.0)
1. LW stated wasta generation of 3kg/d considerad too low - increased to 30 kgrd
2. For LW8,8,10, assume LA colln = 65 %, resid = OSD
3. Surveyed schools staff+siudents represent 63.7 % of total schooi popuiation
b. Other Educational Institutes Waste |Waste disposal Waste Stream Data
Name Location Students ITeachers Types Main lomer OS50 JCom) LA colin |[Recy |ID Total  [Notes
Nurses Training School Badulla 540/ 48 120|F>G>P iC EF.G 36.0 0.0 839 o1 0.0 1200
“}Technical College Badulla 1000 56 25|n=F>P |F 250 0.0 0.0 0.0 0.0 250
London Technical College 180 4
intemational School Copywatta Rd 100 13
Vision (private tuition} 200 9
Higher Studies (private fuition) 1805 8
S Siddartha (private school+tuition) |Badulla 700 20 15|G>P>F |F |
k! Vidyothansa (tuition centre) Viharagoda, Badulla 250 49 10|G>F>P  |F
otal | 4775 167 170
Notes: Survey total 2623 WGR = T OOBBI KRGS 5).

1. Waste stream breakdown based on JICA survey data for four institutions:

a. LW27 recycles 3kg/mth paper =
b. LW25: assume OSD =

2. Overall waste generation estimated aliowing another

Hence, estimated total students and staff =

0.1 ¥g/d; assume LA colin for
65 %; residual = llegal dumping

70 % of other waste; residual = 05D

40 % of staff and students for the 22 MC and 15 private pre-schools (montisorris)
448 xg/d

3. Vidycthansa is a buddhist seminary with an'. atlached tuftion centre - above data relates to tuition centre activities only.

H019: students & staff, giving total waste generation =
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. Hospitals

Location Type No of |Bed Avg No per day Staff Patients J[SW WDR  [Main INotes
beds Oceup, {Out- Ciinical + Sfafl  |(kg/d) (kg/(P+Jwaste
(%) patients patients _|survey types.
Badulla General (Teaching) Bandarawella Rd Govt 1004/ 115% 916 757 1061 3889 1365 0.351|F>P>PI
Central hospital 12 Ward St, Badulla priv. 29 40% 5 25 34 78 12} 0.159|GI=P>PI
I Lanka Nursing Home 161 Keppetipola Rd, Badulla priv. 201  100% 20 10, 40 90 30| 0.333[F>P>M
[Total 1053, 113% 941 ?95[ 1 135'_1_ : w o 1407] 0.347
Notes:
1. WDR = 0.347 kg/(patients+staff)/d - cf. Kandy = 0.374 & Galle = 0.28 - OK
Waste stream data summary
|Hospital Waste generation LA
Norm Clin BP Ptac Shp HI Other OSD colln Recy ID DH Tol
1365 225 02 300 2.1{Smalt Small 248 1365.0 101 0.0 30.2| 14298
t2 0.1|Smait 0.2 09 0.0{Small 0.2 1241 0.7|s 0.0 12.9
30 Small 0.0 0.3 0.9 0.0]Smal 0.4 30.0 0.0 0.0 0.6 304
Total 1407 22.6 0.2 30.5 21 0.0 25.1] 14071 10.8 0.0 30.2] 14731
Notes: 'Waste stream %s A 958 - O.7 C2.01 . 1008
1. Gther = ,C R; paint tins, etc.
2. Waste stream breakdown based on the following:
a. BH1 - norm = LA colin; clin = OSD; B parts/placentas = to cemetry every 10d (classified as DH); Sharps/HI = incinerale on-site
Some liquid HI wastes (e.g. lab wasles} are disinfected and then discharged to the hospital drainage system
b. BH1 recycled 5,630 plastic items, 1,500 bottles, 230 metal tins/cans in the last 6 mths and an estimated 10kg/d of coconuts are used as incinerator fuel = 101 kgid

c. BH2 - norm + ¢lin = LA colin (some recycling); body parts = some sent to Colombe for experiments; some discharged to drainage systemn;
other body parts+placentas+sharps = bum/mury on-site

d. BH2 recycles 5kg/mth candboard and 15kg/mth plastic =
€. BH3 - narm = LA colin; clin+placentas+sharps = OSD

3. Overall WGR =

d. Religious Places

0.67 kg/d

£.383- kg/(staff+patients).d

IMame Mo ™o of Motes:
"workers"|1. Waste stream data based on:
Buddhist 13 48a. buddhist institutes - average of 4 monks @ 11 temples and two large institutes with 40 workers
Hindu 3 9{(ane = Vidyothansa buddhist seminary; 2nd = Muthiyangana temple (LW33))
Mosques 7 21}b. Hindu kovil - average of 3 clergy at each place
Churches 4 12]c. Mosque - average of 3 clergy at each place
otal 27} d. Churches - average of 3 clergy at each place
2. Assume avg WGR = 1.01 kg/clergy.d and use waste stm %s from KandyMatale data: LA colln = 20 %, OSD: 80 %
together with survey data for Muthiyangana Temple (by far the largest waste generator)
Name Address No of Avg no of SW Gen |[WGR Main |Disp method 0SD Comp |LA colin [Recy D Total [Notes
residents |guests (kg/d) kgiclergy d 1 Main Other
LW33 |Muthivangana Raja Maha Vibaraya {Badulla 20 500 220 11.00|{G>In>F 2] F.GH 59.2 50.0 109.9 1.0 0.0] 220.0
[Other places 70 70.7 LA colln |OSD 56.6 0.0 141 0.0 0.0] 707
T otal 90 290.7] Total 1 15.7 50.0 124.0 1.0 0.0} 2907
Notes: Overall WGR = 3,23 kg/worker.d (high due to Muthiyangana Temple}  {Waste stream %3$ , A2, o 0.0) - $00.4

1. LW33 waste generation estimated based on 0.5TL/d, assuming a small trailer of:;

2. LW232 waste strearn breakdown based on.

a. LwW33 recycles 30kg/mth paper =

b. LW33 compast 1500kg/mth of flowers for own/neighbour's use =

c. Assume LA collects

=22 m3 & wasle density =

1 kgiet
50 kg/d

65 % of other waste, residual = 03D

200 kg/m3 (malnly garden waste + inerts and F/K wasre)
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. Government Offices

Name Address Avg Notes
workers
Badulla Municipal Council Badulla 348
Provincial Councit Complex Badulla 700
Uva Prov Health Director's Office 69,Bandaranayake St,Badulla 44
zDivisional Secretariat Office Badulla 150
13 Al NA These offices are all part of
80{the Provincial Council Complex
nsport Ministry 22which was surveyed = 453
45 workers which is less than 700 PCC
75|workers stated. However, there are
38la iot of field officers associated
33|with the PCC - hence 700 workers
24is assumed to cover these workers
23|and associated field workers
31|-> these workers are not courtted
22|again
7
35
radki | Ldia R B LY 20
Uva Province Agriculture Director 18
Uva Province Land Commissioners Office 12
Uva Province Revenue Dept | 16
Provincial Health Service Assistant Directors Office 153
District Secretariat 46
District Survey Office 25
Land Use Planning Division ]
Statistics Division 7
Land and District Registrar Office M
Secretary District Strategy Making 6
Badulla District Integrated Rural Development Project 43
Veterinary Office 5
High Court 37
District Court 25
Magistrate Court 32
Labour Court 11
Chest Clinic 28
Audit Sub-Office 28
MOH 40
Regional Malaria Office 19
District Labour Office 41
Institute of High Technology 3o
Regional Inland Revenue Office 30
Assessment Dept 27
Export Agriculture assistant director 17
Agrarian Service Assistant Commissioner Office 35
Superintendent of Police 28
District Forest Office 13
Regional Industrial Service Centre 19
Industrial Development Board, Uva Province 190
UDA 20
Water Supply and Drainage Board 88
SL Bureau of Foreign Employment 9{2 perm, 7 casual
Excise Dept Kanupawella Rd 21
Kachcheri 234
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Name Address Avg Notes
workers
Total, excluding Prison and Police 2442 0SD Comp [LAcoliin [Recy |ID Total FNM&S
Survey Data
. |Badulla Municipal Council |Badulla 292[G=F>P 50{D 0| 0 50 0 [¥] 50|
Provincial Council Complex Badulla 700[F>G>P 110|D F 8.5 0 7.5 0 vl 110
Uva Prov. Heatth Direclar's Cifice 69,Bandaranayake St,8adulia 44[P>G>F 40{A F 14 [} 28 0 0 40}
- Divisional Secretariat Qffice Badulla 150|F>P>G 5]F 5 [4] 0 0 0 5
Total 1186 205 575 0.0 1475 0.0 0.0 205 0
[WiGH = .17 3 kghworker a Waste stream %5 28.0 00 720 00 oo 1000
All gowt offices excludirﬁﬁalice and Prison 24_1_2 4221 118.4 00 303.7 0.0 0.0 422 .1|Calculated using WGR & %s
LVAEIR {Prison Baduila 150iF>G=P 70.0|D F.G 10.5 3] 19.5] 400 0.0 70.0|Prison has 350 inmates
W35 :1Sri Lanka Police Station Badulla 125|F>P>P) 150.0(C 0.0, 0.0 150.0, 0.0 0.0 150.0{Police has 80 residents
Notes: Tolal ] BAZ.1 128.9 D0] arag] 400 00| 6421
1. Worker numbers obtained from individual places, either by telephone or survey Waste siream %s o 20 e T3] 8.2 -0.0] - 100.0)
2. Waste stream breakdown based on:
a. For LW37, 38, assume LA colln = 65 %; residual = OSD
b, LW?34 recycies 1,200kg/mth coconut waste = 40 kg/d; assume LA colin for 65 % of residual; othey = OSD
¢. Assumed LW36-38840 results are representative of all govt offices excluding police and prison - hence, calculated WGR and waste stream %s applied 1o fotal govt workers (less police+prison workers) to get total govt office waste generation
excluding prison and police workers. Prison and police waste generation then added to get overall govt office waste generation. This equates {o an overall WGR of 0.236 kgfworker d but note that this does not account
for the 350 inmates at the prison. if these are included as “workers”, WGR = 0.209 kgiworker.d
4. OTHER WASTE
a. Parks Workers [Main wasies | SWi{kg/d)]Man disp_ |Other disp_[OSD Comp |LAcolln |Recy [ID DH Total JNotes
1{Chikdrens Park |[Bandarawela Rd, Pinarawa B{G>Pl 76.5{LA colin a0 0.0 76.5 0.0 0.0 0.0 76.5]Cleaned by MC
2|Botannical Gardens Badulipitiva Mawatta Rd 11 340.2{compost  |LA colin 0.0 323.2 17.04 0.0 0.0 0.0
3|Dewala Pittaniya {park) Raya Veediya 1 25.5(compost Q.0 25.5 0.0 0.0 0.0 0.0
AlWincent Dias playground 37 B|compost 0.0 378 0.0 0.9 o0 0.0
5|Racecourse 75.6 0.0 60.5 15.1 0.0 G0 0.0
6]Cemetry/uther small playgrounds >8 37.8 0.0 18.9 18.9] 0.0 0.0 0.0
Total 20 T 0.0] 4659 127.5 [ 3.0 0.0
Notes: WGR = 29.67[kgiworker/d waste stream %s 00 - TB8E . 21 0.0 - Oﬂ G0
1. Other small playgrounds includes Badulupitiya ground, Dedy la, Mallagast , Kalpelella, Hingulpitiya

2. Waste stream data obtained from BMC.
a. Chikirens Park (1.5acres): 8 MC fabrs (6 works, 2 health), 1 wheeibarrow, normally 4-5 polysacks/d (mainly ga waste, some inorganic (e.q. unch packet waste)); Apr-Jun - 10 polysacks/d; put into bins; collected by MC tractor -> disposal site.

One polysack is approximate to 2000l @ 100 kg/m3 for garden waste = 17 kgisack, assuming polysacks are 85 % full, normal waste gen caic'd from this
b. Botannical Garden (3.5acres): 11 MG labrs (8 works, 3 health); ¥ HC, 1 WB; normailly 8-10HC/d, increasing to 12 HC/d during leaf falling season (Apr-Jun); aimest entirely garden waste - made into piles, sprayed with urea -> compost; inorganics (v. small}
separated out and bumt. Weight of one HC = 37.8 kg/HC for HCs of 0.42 m3rHC x 100.0 kg/m3 x 90.0 % full; normal waste gen calculated from this & assumed 95 % composted,

residual = LA colin
<. Dewala Park {30 perches). 1 MC works labr; 1-2 polysacks/d, mainly garden waste; composted in pit.

d. vincent Dias playground - normat waste generation = 1 HC/d - assumed mainly ga waste & composted in pit.

e Cemelry: 6 MC labrs (4 health, 2 works) - sweeping and weeding only; negligible garbage.

. Racecourse - assume 2 HCrd as in Nuwara Eliya 75.6 kg/d; assume 80 % composted; residual collected by LA

. For other places, assume a nominal waste generation figure of 1 HC/d, of which 50 % is composted, while residual collected by BMC.

b. Road and drain cleaning

1. BMC has a total of 55.2 km of roads administered by them (there is another 14.1km of A and B class roads managed by RDA).

2. BMC constructs and maintains 19,000ft of cement and earth drains = 5.79 km of drains

3. Average road sweeping waste estimate = 49.1 kg/km.d from three other JICA studies in Poland, Honduras and Dar-es-salaam

4. Assuming that 5 % of all roads are swept daily, total waste gen'n = 135 kg/d or 1.1 HC/d based on
5. Assuming drain cleanings are of simiar magnitude o road sweepings = 135 kg/d

6. Total road/drain cleaning waste = Bleonard kg or 2.3 HC/d; average length of road cleaned per HC = 0.49 km based on 5 HCs

This is considered reasonable.
7. i is assumed fhat e DL A 50 % of fnis waste 15 ‘eft at the: side of the roads/drainsicanals and 2 Bl % collected by BMC.
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Industry waste generation based on surveys of sawmilis/timber depots, rice/grinding mills and other industries - refer details above

10. Parks covers Chilrdens playground, Botannical gardens, Racecourse and a no of other parks - refer details above.
11. Road and drain cleaning waste based on total length of roads and drains cleaned by BMC & data from other studies & BMC comments.

12a. Recycling at discharge:

12b. Recycling during collection:
12c. Recycling at landfill:

12d. Recycling from illegal dumps

0.039 T/d, from collection worker's survey data
0.081 T/d, from disposal site survey, CPHI comments and estimated recycling rates.
0.018 T/d, pro rata from illegal dumping amtitotal waste disposal to landfill

13. llegal dumping amount adjusted to ascount for difference between estimated collection+direct haul amount and measured landfill disposal amounts

14, JICA disposal site survey gave a total of

1081 Tid, excluding direct haulage

5 WASTE STREAM ESTIMATION
Waste Source Waste Generation Rate (WGR) Gen'nt | Sub-total QSD Comp LA Recyele |ID DH Total Notes
(WGR Units No (T/d {T/d) (%) _ colin (check

Households 0.477|ka/cap.d 41358] 19.73] 19.73 47.9 6.53 1.38 8.56 0.45 2.82 0.00] 19.73 1
Commercial 5.84 k_gr_business.d 1235 F.22 T.22 17.5 0.73 .00 5.70 0.42 .00 0.37 7.22 2
Markets 13.66]kg/stall.d 295 4.04 4.04 9.8 .00 0.01 3.82 0.14 0.06 0.004 4.04 3
Institutions

a. Schools 0.013|kg/(students+staff).d 16123 0.20 0.04 0.00 0.16 0.00 0.00 0.00 0.20 4
b. Other Educ Insl. 0.065]|kg/(students+staff).d 6919, 0.45 0.2t 0.00 0.22 0.00 o 0.00 0.45 5
c. Hospitals 0.363|kg(patients+staff).d 4054 147 003 0.00 1.41 0.0t 0.00 0.03 1.47) 6
d. Govl offices 0.236kg/worker.d 2717 0.64 0.13 0.00 0.47 0.04 0.00 0.00 0.54 7
e. Religious places 3.23|kg/clergy.d Q0| 0.29 3.06 74 0.12 0.05 0.12 0.00 0.00 0.004 0.29 8
Industries

a. Sawmills {1} & Timber Depots (6} 357|kg/d 7 2.50 0.00 0.00 0.00 1.98 0.53 0.0 250 9
b. Rice and grinding mills 221 | kg/mill.d 18| 3.53 0.00 0.00 0.00 2.57 0.00 0.95] 3.53 |
c. Other 0.92|kgiworker.d 263, 0.24 6.27, 15.2 0.16 0.00 0.04 0.04 0.00 0.00] 0.24 9
Cther

a. Parks 593 kg/d D59 0.001 0.47 0.13 0.00 0.00] 0.00] Q. 10
c. Rd and drain cleaning 0.27|T/d 0.27 0.86 2.1 0.14 0.00 0.14 0.00 0.00 0.00] 0.27| 11
Total 1 00]kg/cap.d 41358 41.17 41.17 100.0 8.03 1.90] 20.76 5.66 341 1.35] 4117
Recydling from discharge 0.00 0.00 12a
Recycling from collection -0.04 0.04 12b
Adjusted tolals Adjust = 1.11 B8.09 190 2072 5.69 341 1.35] 41.17|
Adiustment ta final dispasal amount -1.11 1.11 13l
Disposal 10 Jandfill from within and outside BMA (JICA survey data) 1961 1.35 14
Recycling from final disposal -0.08) 0.08 12c
Recycling from illegal dumps 0.02 -0.02 12d
E!evisad total 41.17] 4117 8.00 1.90] 19.53 5.7% 4.51 1.35] 41.17]

Notes: % 19.5) 45 474 14.1 11.0] 3.3] 1000

1. Household WGR was determined from Kandy, Matale & Badulla WACS data while waste stream %s were Method  |OSD Comp Disch _|Recy 1D DH Total

calculated using household survey data and taking into account service coverage, which gave the following %s: % T el 0] ASA| 23] . teal. . 0.01 100.0]

2. Commercial waste generation calculated from interview survey results and other data collected. % details on

3. Market waste generation calculated from interview survey results and other data collected - see details above. separate sheet

4. School's waste stream data calculated from interview survey results

5. Other educational institutes waste stream data calculated from inlerview survey results - see calculations under institute data

6. Hospital waste stream data calculated from interview survey resulls.

7. Govt offices waste stream dala based on no of workers, estimated WGR {obtained from survey data) and wasie siream breakdown (survey cata)

B. All religious places treated logether - however, Muthiyang temple is responsible for ~76% of all religious piaces waste generation due to high no of daily visitors

0.00 T/d, assumed negligible due to high at source recycling {colleclorsidirect to shops) + very few scavengers seen collecting recyclables after discharge
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Data for Waste Generation by source graph

WH aste Sourcs Gonacation (Thd) i) Parks. rosdidrain
ouseholcs 19.7 cleaning
Commerciat 72 Industries 2%
Markets/ Slaughterhouse 40 wa i
Institutions 31 i :
Industries 6.3
Parks, rpad/drain cleaning 09
T otal 41,2] Institutions
%
! Marketes/ -
Slaughterhouse
10%
Commercial
18%
Trade licence data -supporting data
[Catepory No Noes
1[Jewellry/gems 56
2|Retail 228
3|Hatelstea shope 20
4|vegesinit 28|
5(Textiles/tallors 111
6|Garment factory 1 [Industry
7|Bsauty parlours 5
8|Bicycle sales/repairs/welding works/spare parts 20
8|Cement/bricks/clay pans/tems 13
10[Banks/finance/nsurance 31
11|Stalls 40
12| Grocery 60
13(Confectionery 48,
14|Laundry 5
15|Funeral parlours 3
18{Weights/measures 3
17|Filling station 2
18| Dentist 5
18|Restaurant'guesthouse 73|Large
20|Goods 48
21(8hoes 31
22|Fumniture 19
23} vehicle/motoreycield wheele spare parts 70
24| Tyre sales/stores, pattery charging, name boards, rubber seals 20
25| Waesterrveastern pharmacy & private naspital 40|
26{Hardware 27
27fCarpentry shaps, sawmills, grinding mil's, iathe machines 31|Industry
28|Salan 30
29|Radio/TV répairs/viGea centre 48|
30|Photocepy, local, iDD communications 38
31]Electrical items sale/rapair 18
32[Lecaliforeign liquer shops 18,
33| Printers. 7
34|Stationery 19
35|Opticals 9
36{Watch repairs 7
37|Betting centres 5
38|Fitness & foreign employment centres 5
36(Legal office/union office 20
40|Middlemen shops 8|Recycling
41|Bakeriess Coconut dlliceconuts 21|Large
4z|Picture framing 17
43({Cool drinks 0
44|Educational institutes 17|Schoois/other edug inst.
45/Cane furniture/bags. tea leaves 20
4g|Fertiliser (chamical} 1"
47|Fisk/meav'dried fish 28|
47|Other 53|Tc get total = 1451, as per BMC recards
otal 1487
Notes:
1. Commercial enterprises calculated as total rade licences {on an enterprise basis) = 1461
less entarprises covared by other categories:
a. Garment tactory 4
b. Carpantry shops, sawmills, grinding mills, Jathe machines 27 {only counting those enterprises specified as industies above)
c. Educational institutes 17
d. Private hospitals 2 47
1414
|ass Central and Welekade market sialls {(also countad in trade licences) 179
1235
2. Nc of large waste generators estimated from abave |ist to be 94 or B6 %
BMC Revenue Inspector estimatas large wasté generators = 5-10% of all enterprises - calculated value is in approx.mid-point of this range - adopi 7.5 % = mid-pgint
Hence, no or large waste generators is 93 or 78
Hence, 1o of small wasie pererators is 1142 or 92.5 %
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Data for waste stream breakdown graph

On-site disposal On-site cq Discharga Recyclinglifisgat dumpiDirect hatlage
Households 8.53 1.38 8.56 0.45 282 0.00
Commercial 0.73 0.00 5.70 042 0.00 0.37
Markets 000 0.01 3.82 014 0.08 0.00
Institutions 0.53 0.05 239 0.05 0.01 0.03
Industries 0.16 0.00 0.04 4.59 0.53 0.95
Parks, st/drain cleaning 0.14 0.47 0.26 0.00 0.00 0.00
Total 8.09 1.90 20.76 5.66 3.41 1.35

I Direct haulage Il : !

llegal dumping

Recycling X

Method

Discharge

! On-site composting |

\ On-site disposal

0 4 8 12 16 20 24
‘ Garbage {T/d}

‘:&Housaholds BCommercial W Markets Clinstitutions M industries lPaHr.s stidrain _cle;ﬁingj
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ZWT ANT “AWT Compactor
74-1732 375053 49-0682 68-7907
Date Time [Fill cap. |Owerall [Trps| Vol [Equiv [Trips] Vol [Equiv |Trips| Vol [Equiv [Trips| Vel [Equiv
% % |FF (%) F Ids F Ids F lds F Ids
24-Sep [Tu [7:45 [100 100 1 [370] 1.00
8:35 |100 [86 197 1 [285] 097
9:15 [100 [48 {128 T 5807 1.28
9:30 100 |52 [121 1 1067 1.2
10:20 1100 100 1 [370] 1.00
11:35 {25 25 1 ]1093] 0.25
11:50 1100 {80 175 1 2201078
12:05 [100 |40 [116 1 [10.24] 1.16
1210 |[100 |50 [128 t 1583 128
16:30 |100 [48 [120 1 [10.53] 1.20
16:40 100 [43 124 1 ] 665 ] 1.24
1830 {100 117 1107 1 taal 107
18:20 100 |25 [114 1 [519 ] 1.14
Sub Tot 2 [505[1.72] 4 [4085] 484 | 4 [2247) 494 ] 3 [B33] 225
25-Sep [We [7:35 |00 [40 122 1 | 557 122
7.55 |85 185 1748|085
340|100 (78 |14 1 [6541 144 B
9:45 |100 |69 [82 1 |243 | 0.82
11:40 [100 [75 [142 1 | 6.47 [ 142
1t:45 [100 [27 |47 1 [1.39 | 0.47
12:15 [100 |20 [108 1 ]1952] 1.08
1545 1100 130 112 1 jasel 112
18:20 100 |25 ({114 1 [519] 1.14
18:30 [40 40 1 T3s2T 040
ub Tot 7 382 1.00] 4 |30.30) 345 | 4 |23.77| 522 ] 0 | 0.00 | 0.00
26-5ep |[Th |8:00 [100 (70 |83 T | 245 | 0.83
8:35 1100 160 J134 11608 ) 134
8:30 |100 [20 [108 1 [952] 108
11:05 |100 [55 [131 1 [598 [ 13
11:45 |45 45 1 1396] 045
11:55 |100 (20 |41 1 {1.22] 0.4
12:10 95 a5 1t | 432 ] 095
16:50 [100 [30 [f17 1 15327 117
17:25 100 |40 [116 1 [10.24] 116
18:40 |70 70 1 318 [070
Sub Tot 2 (367125 3 2372268 { 5 2467283 | 0 [ 000 0.00
27-Bep IFs lans 1100 185 127 1621 1.37
8:45 [100 100 1 |880| 100
10:05 100 |40 [122 1 | 557 [ 122
11:20 |10G 27 [111 179771711 Hospital
11:30 [1003 |13 [107 1 (488 | 107
1715 J100 (20 1108 119577 108
18:35 [100 (40 [122 11557 ] 122
ub Tot 0 /000|000 3 [2a08/ 319 ] 4 [2224[ 489 | 0 [ 0.00 | 000
28-Sep [Sa [8:10 100 {53 |89 1 [ 203] 069
8:15 [100 100 1 |370F 1.00
9:55 100 |75 (142 1 ] 647 ] 1.42
10:15 |100 [65 |79 1 1233079
10:30 {100 100 11370 1.00
10:40 J30 30 1 {137 ;030
14:10 [100 |80 [145 1 1660 145
18.40 |95 85 1] 432 | 0.95
ub Tot 2 [436 [ 1471 0 [00G] GO0 | 4 [18%:[ 412 2 [ 740 2.00
29-Sep |Su [8:20 [100 180 [145 1 [ 660 1.45
10:10 F100 |49 [128 t | 580 ] 1.28
11.40 [100 [35 {120 1 [545[ 1.20
Sub Tot G 000 000] 0 |0.00] 0 3 |37.84] 352 ] 0 J D.0OU | 0.00
30-Sep [Mo [7:30 [100 100 1 [370] 1.00
8:20 [100 {76 [88 1 | 260 ] 0.88
g:10 |100 |44 118 1 [10.38] 1.18
9:20 100 100 1 [370] 1.00
9:256 10050 128 1 | 583) 1.28
11:20 100 |56 [72 1 [211] 072
$1:35 [100 100 1 1370 1.00
11:55 100 |37 [115 1 [10.13] 115
12:10 J100 (30 [117 1 1532 117
12:45 100 100 1 ]370] 1.00
16:25 100 |44 125 1 [568] 125
19:00 [100 100 1 455 [ 1.00
Sub Tot 2 1470 159 2 [2059] 233 | 4 [2137] 470 | 4 |14.80] 4.00
Total 10216 73 [16 [143.6] 163 | 268 [151.3[ 306 | 9 [305] 83
Average 1.4 34 1.0 123[205] 23 ]40]216] 44 | 1.3] 4.4 1.2
Notes:
1. Conversion of measured fill factors to overall fill factor: Extra wol
a. Compactor - % of full capacity measured = overall fill factor (%} !
b. 4WT - filled capacilty measured as % of normal vol filled + distance x {cm) x
above this as shown. This is converted 1o an overall fll factor assuring extra
vol is equivto a rectangle of height 0.5  x, width, W and length L Normal ol H
(L.e. scaling down x te account for non-uniform cross-section),
Hence, owerall fill factor (%) = % of normal vol + 0.75x(cmyH{cm)*1 00%
c. 2WT - filled capacity measured as % of bottomn rectangular section filled + height x (cm) w
above this (see sketth on next pg). This is converied to an overall fll factor a5 foltows:
(% of bottomn rect section x bottom rect section vol + x/100 x W2 x Ly/totaf vol x 100% Length = L (m)
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Study on the Solid Waste Management for Secondary Cities in Sri Lanka
Kokusai Kogyo Co., Ltd.

Action Plan: Supporting Report

Type [Veh Reg| RectH1 jRectH2| L W1 W2 [Rect V1[Rect V2] Tot Vol| Avg FF | Act wit(T) {Full wi(T})

SWT | 741732] 04 09 | 169 | 107 | 146 | 072 | 222 | 294 | 073 0.84 115
AWT | 37-6053] 1.22 - 345 | 209 0 880 | 000 | 8.80 1.02 3.50 343 |
490682 | 0.89 28 | 1A 0 455 | 000 | 455 | 109 154 177
A 667 | 106 272 Z60
Compactor| 68-7907 | 1.1 . 167 | 148 - - - 370 | 002 2.06 225 |

Notes:
1. Compagctor top length = 1.84m, bottom length = 2.10m; average quoted abowe.
These dimensions give a compactor vol of 3.2 m3, which is less than stated capacity of 4m3 but there is some uncertainty over

the accuracy of the stated measurements. In Kandy and Matale, 4m3 compactors were measured {accurately) to hawe actual
capacities of 3.7-3.8m3. Hence, vl adopted here = 3.7 m3, as per Kandy/Matale data
2. 2WT/AWT density = 390 kg/m3; compactor density = 608 kg/m3

Rect H2

Rect H1 _——
w1



Study on the Solid Waste Management for Secondary Cities in Sri Lanka Municipal Council Badulla

Action Plan: Supporting Report Kokusai Kogye Co., Ltd.
No of Tripsid
VeRlcle AVE—‘
2WT AWT AWT Compactor Total trips/d
Date 741732 | 37-8083 49-0582 68-7807
4-Sep Tue 2z 4 4 3 13 3.
25-Sep Wed 3 4 4 [+) 10 2.50
26-Sep Thu 2 3 5 0 10 250
27-Sep Fri 0 3 4 0 7 1.75
28-Sap Sat 2 [v] 4 2 8 200
29-Sep Sun 0 0 3 0 3 Q.75
30-Sep Mon F 2 4 4 12 3.00
Vg 143 209 —4.00 129 500 235 |
ot 0 N pi I 63 T5.7%
No of Equlv Loads/d
Vehlcle Avg
2WT 4WT 4WT | Compactor Total 8q loads/!
Date 74-1732 | 37-6053 49-0682 88-7907 Veh.d
24-Sep Tue 172 464 294 225 13,5 3.39
25-Sep Wed 1.30 3.45 522 0.00 10.06 2.49
26-Sep Thu 1.25 2.69 2.83 0.00 638 1.69
27-Sep Fri 0.00 3.19 4.89 0.00 8.1 2.02
2B-Sep Sat 1.47 0.00 4.12 2.00 7.6 1.0
23-Sep Sun 0.00 0.00 3.92 0.00 3.9 0.98
30-Sep Mon 1.59 2.33 4.70 4 00 126 315
ot 7.32 16.32 30.62 8.25 62.5 1563
7] 1.05 FAE] 237 T8 LKk k]
Avg FF 0.73 T02 709 092 0.99 .09
Dally Tonnage
Vehicie Avg
2WT 4WT 4WT |Compactor Total Tiveh.d
741732 | 37-6083 480682 68-7807
1.97 15.83 B.76 5.06 31.73 7.93
1.49 1185 927 [y 22.61 5.65]
1.43 9.25 5.01 0.00 15.69 3.92
Q.00 10.95 8.67 0.00 19.62 4.91
1.69 0.00 ¥ 4.50 13.50 338
G.00 0.00 6.96 .00 6.96 1.74
1.82 8.00 8.34 9.00 27.16 6.79
T30 B0 T8 | 268 15 350
8.40 55.98 54.34 16.56 137.27 34.3
1. Average 2WT/4WT waste density = 390 kg/m3
2. Average compactor waste density = 6508 kg/m3
Graphical Data
8 .
N
I 8 4
‘=
13,
5 .
N
FI - TE QR G W G N DR S B
‘ \ | | Sat Sun ‘ Men '
l 24-Sep l 25-Sep ' 26-Sep | 27-Sep | 28-Sep } 29-Sep  30-Sep i Avg \‘

i Day/Date

!EI 2WT !4WT (sgfgg'-lrailef_} E!4WT (sméil traiter) [3 Compactor ' ‘

Disposal Tonnage (T/d) '
~
k=]

‘ " Tue ‘ wed | Thu } Fi  Sat | Sun } Mon |
| 24.5ep  258ep | 265ep 27-Sep | 28-Sep ‘ 26.Sep 30-Sep  Avg ‘ i
‘ Day/Date

|22WT M4WT dlarge wailer) [14WT (small trailer) O Compactor [ Totat | l
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Study on the Solid Waste Management for Secondary Cities in Sri Lanka Municipal Council Baduila

Action Plan: Supporting Report Kokusai Kogyo Co., Ltd.
A. General Notes Badulla MC

1. SWM Staff Salary + allowance costs

tem Salary [AMlowance |Total |Adiopted

Driver 3985 2200 6185 6,185

Labourer 3400 2200 5600 5,600

Notes:

a. BMC data - average driver salary = 3 985Rs/mth + 2,200Rs/mth ailowance = §,185Rs/mth+ 110Rs/yr annual increment
b. BMC data - average labourer salary = ,3400Rs/mth + 2,200Rs/mth aliowance = 5 600Rs/mih + 80Rs/yr annual increment
¢. Coflection worker survey gave average salary of 5,534 Rs/mth, including aliowances, or 3,134 Rs/mth basic salary

d. Adopt labourer salary = 3400 Rs/mth and driver salary = 3985 Rs/mih + 2200 aliowance
2. Equipment Costs
Itermn Cost  |Lifetime  [Notes Novyr

{Rs)
Ekel broom 45[1 mth 600 | brooms
Cane basket 402 mths 300[|baskets
Rakes 75|6 mths Cost from Chilaw data 10|rakes
Fork 280)6 mths 12|forks
Mamoti 300]1yr Only issued to drain cleaners 100 |brushes
Raincoats 675]1yr 550-600Rs 1000|soap
Gumboots 1000 3yr Not generally issued {pessibly for disposal site worker) 35|boots
Gloves 60]3 mths Not issued B0|gloves
Notes:

1. BMC data indicates no of different items of equipment purchased/yr (see final column) but nate that gloves are not generally issued.
These qtys were used to revise some of the equipment lifetimes, based on 600 ekel broomsfyr lasting 1mth ea. = 50 items issued at a time.

B. SWM Vshicles - Current Costs

Handcart - 3 labourers  |Rate  [Unit No Amt (Rs) [Notes
Labourers 56001Rs/mth 36 201800)Labrs = 3
Protective gear/equipment 2010|Rsiyr 1 2010
Oil 0[Rs/mth 12 0
Maintenance 250C{Rs/yr 1 2500nct. wheel repairireplacement
Insurance O|Rstyr 1 0
Rev Licence 0|Rs/yr 1 0
Oepreciation 3417 (Rsiyr 1 3417,
Total 209527
Case A Case B
Avg no of trips per day tripsid 3.0 5.0
Avg amt collected per mth T/mth 9.4 15.6
Average amount coliected per yr Thyr 112 187
Unit cost Rs/T 1866 RS/T T8[RsT |
Notes:
1. Staff protective equipment based on BMC equipment data and current prices:
a. Ekel broom 3 broom/HC x 12 setsivr @ 45 Rseac 1620 Rsfyr
b. Basket 1 Basket’/HC x 6§ setyr @ 40 Rsea = 240 Rs/yr
c. Rake 1 rake/HC x 2 setsiyr @ 75 Rsea= 150 Rsfyr
Total labourer protective equipment costs = 2010 Rsiyr
2. Consider two cases for average no of HC trips/d, based on Supervisors comments @ 0.12 T/load
Case A - No of trips/d = 3.0 Average tonnage per HC perd = 0.36 T/HHC d or 9.36 T/HC.mth, based on 26 working days/mth
Case B - No of trips/d = 5.0 Average tonnage per HG perd = 0.60 T/HC.d or 15.80 T/HC.mth, based on 26 working days/mth
3. Capital cost = 10,250 Rs with estimated lifetime of 3 yrs (capital cost of HCs in use now, from BMC Revenue section)
Depreciation = 3416.7 Rs/yr (straight line method)

4. Maintenance value assumed in absence of any data from BMC {(based on data from other towns/cities).



Study on the Solid Waste Management for Secondary Cities in Sri Lanka Municipal Council Badulla

Action Plan: Supporting Report Kokusai Kogyo Co., Ltd.
'wo Wheel Tractor No Rate Unit Total Notes
Driver 12 6,185|Rs/mth 74220
L.abourers 24 §,600|Rs/mih 134400|No of tabourers = 2
Protective gearequipment [LS . 930|Rs/yr 230
Dieset + Oil 1 17661 |Rsiyr 17661
Tractor Maintenance 1 74359|Rsiyr 74359 |Assumed includes tyres/tubes (cost is high)
Insurance LS 154|Rs/yr 154
Licence LS 150 |Rs/yr 150
Depreciation LS 6044 |Rs/yr 6044
Total 307918
[Avg no of trips/d (24-30 Sep 02) trips/d 1.43
Avg amt collected 24-30 Sep 02 Tid 1.2|THd
|Average amount collected per yr Thyr 75
Unit cost Rs/T §22[Rs/T
Notes:
1. Staff protective equipment based on BMC equipment data and cufrent prices:
a. Ekel broom 1 broom/2WT x 12 setsiyr @ 45 Rsea= 540 Rsiyr
b. Basket 1 Basket/2WT x B setiyr @ 40 Rsea = 240 Rshyr
c. Rake 1 rake/2WT x 2 setsiyr @ 75 Rsea= 150 Rsiyr
Total labourer protective equipment costs = 930 Rsiyr
2. Capital cost data: tractor = 105775 with estimated lifetime of 17.5 yrs (15-20yrs range)
Straight line deprec'n = 8044 Rs/yr {capital cost data = average cost of GMC 2WT)
4. Annual fonnage based on avg T/d x 26 working days/mth x 12 mthfyr
[Four Whee! Tractor No Rate Unit otal Notes
Driver 12 6,185|Rs/mth 74220
Labourers 36 5,600(Rs/mth 201600{No of labourers = 3
Protective gearfequipment |LS 1170|Rs/yr 1170
Diesel + il 1 54347 |Rsfyr 54347
Tractor Maintenance 1 35572 |Rs/yr 35572 |Assumed includes tyres and tubes
Trailer Maintenance 1 8017 |Rsfyr 9017 |Average cost for 3 trailers
Insurance LS 584 |Rskyr 584
Licence LS 150|Rafyr 150
Depreciation LS 41127 |Rslyr 41127
Total 417787
37-6053 49-0682
JAvg no of trips/d (24-30 Sep 02) trips/d 1.43 2.71]|See note 5 below
Avg amt collected 24.30 Sep 02 Trd 5.00(T/d 5.27
verage amount collected per yr Tiyr 1559 16843
Unit cost Rs/T 268 |Rs/T 254)Avg = . 261
otes:
1. Staff protective equipment based on BMC equipment data and current prices:
a. Ekel broom 1 broom/4WT x 12 selsiyr @ 45 Rsea= 540 Rs/yr
b. Basket 2 Basket/dWT x 6 setyr @ 40 Rsea = 480 Rsiyr
c. Rake 1 rake/dWT x 2 setsfyr @ 75 Rseas= 150 Rsiyr
Total labourer protective equipment costs = 1170 Rs/yr
2. Capital cost data: tractor = 535000 with estimated lifetime of 17.5 yrs (15-20yrs range)
Straight line deprec'n = 30571 Rsfyr
3. Capital cost data: trailer = 95,000 with estimated lifetime of 9 yrs (8-10yrs)
Straight line deprec’n = 10556 Rs/yr (capital cost data based on avg cost from other towns/cities)
(For tractor, capital cost based on average cost of all units currently in use)
4. Annual tonnage based on avg T/d x 26 working days/mth x 12 mthiyr

5 Average no of trips/d was calculated as follows:

a. 37-6053 normally does one shift per day, but was covering for the compactor whilst #f was out of service Tor 3.5d during this period.

It made a total of 6 trips after 3pm (2nd shift} - hence, these trips were subtracted to get normal single shift performance =

trips/wk or 1.43 trips/d; converted to a tonnage using the average fitled capacity of this tractor
b. Similarly, 49-0682 did 19 trips duting the morning shift and 9 during the afterncon shift - single shift performance =
tripsfwk or 2.71 trips/d, converted to a tonnage using the average filled capacity of this tractor
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Action Plan: Supporting Report

Municipal Council Badulla
Kokusai Kogyo Co., Lid.

Compactor No Rate Unit Total Notes
Driver 12 B,185|Rs/mth 74220
Labourers 36 5,600|Rs/mth 201600|No of iabourers = 3
Protective gear/equipment [LS 1170|Rs/fyr 1170
Diesel + Oil 1 83368|Rs/yr 83368
Compactor maintenance 1 38513{Rsfyr 38513 |Assumed includes tyres and tubes
insurance LS 14120|Rsiyr 14120
Licence LS 3050|Rsiyr 3050
[Depreciation LS 150000 Rs/yr 150000
Total 566041
vg no of trips/d trips/d 2.25[See note 3
lAvg amt collected Tid 47[Tid
Average amount collected per yr Thyt 1453 Thiyr
Unit cost Rs/T 398{Rs/T
Notes:

1. Staff protective equipment based on BMC equipment data and current prices:

a. Ekel broom 1 broomicompr x 12 selsiyr @ 45 Rsea =

b. Basket 2 Basket/compr x 6 setlyr @ 40 Rsea =

c. Rake 1 rake/compr X 2 setsiyr @ 75 Rsea =
Total labourer protective equipment costs =

2. Capital cost data: compactor = 900000 with estimated lifetime of 6 yrs (3-9yrs)

Straight ine deprec'n = 150000 Rs/yr (assumed capital cost using data from other lowns)
3. Daily trips based on 9 trips over
3. Daily tonnage based on compactor capacity of
and fill factor of 92 %

4 days during this petiod {(as out of service for 3.5days) =
3.7 ma {from BMC), estimated compaction density of

4, Annual tonnage based on avg T/d x 26 working days/mth x 12 mthiyr
C. Summary
ftem SwaAmt [Cost Unit cost
(Thym) (Rsiyy _ NRs/T)
urrent
4AWT AWT (3Lr, 2.7 trips/d) 1843 417787 254
Compactor Compactor (3Lr, 2.3 trips/d) 1453| 566041 360
Current Situation
rips/d No of |Vehicie Unit costs - —
|.abrs Rs/T) 2000 |- - - —_ e ]
3 trid 3lr [HC 1865) | 51750 ; - ]
5 trid 3 |HC 1119 | 1500 j .. - e S
1.4 trid 2Lr 2WT 8221 ' 8 1250 _ . - - — {
2.7 trid 3 Lr AWT 254f O 1000 i - _. e [
[2.3 tud 3 Ls Compactor 390 1 £ 750 1 L ]
‘ 2 500 + .
I B ’ ) - i
EEIS B8 == tT, .
‘ 3 ‘ HC ; HC 2WT AWT Compactor
(&)
3 ‘ su | s 2ur ‘ abr ’ 3Lr
| @ 3 | Stfd ’ 1.4 trid 27td | 231 |
! Collection Vehlcle

540 Rstyr
480 Rsfyr
150 Rsfyr
1170 Rs/yr
2.25 trips/d
608 kg/m3

'
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BMC Supervisor Interview Survey Results

Area Basic SWM Data Problems Ideas for Improvement

Head *  Wards: Pitawelagama, Central, Dharmadutha {(+ « Poor public cooperation — people throw their waste anywhere. » Education/awareness programme

Overseer Muthiyangana Rd}) o Labourer absenteeism, creating a labourer shortage. while labourers specially for traders.

Area »  Vehicles: Central: Compactor, 4 HC, 2 WB; may also go home early (e.g. 10am rather than | lam). ¢ Schedule garbage collection time,
Dharmadutha: Compactor (shared with Ceniral ward); * Vehicles often breakdown. coupled with a fine system for traders
Pitawelagama: 4WT shared with other area. * Poor labourer health — no vaccinations or medical checkups. not complying (but this requires

»  Labrs: 3 compactor, 3 4WT. 12 HC, 2 DC ¢ Many labourers are illiterate and can not prepare their own overtime vehicles being in good condition).
CPs: 18 perm. 17 temp shects. ¢ Stationary trailers in public places.

e LWG: Chief Charlie (15kg/d); Salgadu {20-25kg/d). » No spare equipment. It may take 2-3 months to get a new handcart. = Proper treatment plant for gully sucker
Muslim (8kg/d). Hargivar (Bkg/d) & Ceniral (8kg/d) One 4WT has been out of service for three months. waste.
hotels: Dance Textile (12kg/d). Riverside Inn ¢ Equipment does not come on schedule. e Make large waste generators pay.

e L/d:6Comp'r L/d (3am . 3 pm); 0.25 4WT: 30 HC/d + No proper ptace for discharging guily sucker waste

Minor »  Wards: Muthiyangana, Mailagastenna. Kanupelalla, ¢ Insufficient vehicles. Modify community garbage collection

Supervisor Hingurugamuwa. Hindagoda ¢ Insufficient labourers. bins so that polysacks can be fitted inside

1 *  Vechicles: 4WT. 3WB (3HCs under repair) + Insufficient equipment. them, with garbage being placed directly

e  Labrs: 3 Tr. 3WB (1 Pr, 2 5W) « 4WT can not tumn around down Dalada Ela Rd. into the polysack. Labourers can then

e  CPs: 22 perm. 27 temp remove a full polysack and replace it with
e LWG: Wed (2 Tr/d) and Sun (3Tr/d) Pola an empty one.

e L/d:2-3Trd

Minor ¢ Wards: Kailagoda, Puwakgodamulla, Helagama, e Poor public cooperation — many people have enough space to do on- « Provide vehicles for supervisors,

Supervisor Katupellagama, Pinarawa, Welekade, Malwatta site disposal but don’t. choosing to give their garbage to BMC instead. * Enforce SWM by-laws.

2 ¢ Vehicles: 4WT (Kailagoda, Puwakgodamulla, ¢ Insufficient vehicles. * Ambulance for BMC Health section
Malwatta). 4WT (Pinarawa, Welekade. Helagama). no | e Lahourer absenteeism. for transpoert of beggars” dead bodies.
service 10 Katupellagama unless requested ¢ High garden waste generation.

s  Labrs: 2 x 3 for each tractor e Political interference,
+  CPs: 40 perm, 22 temp o Beggars’ dead bodies found in the streets are taken by SWM tractor to
»  LWG: Welekade market (0.33—17.0Trfd). New Tourist the hospital.
Inn, Dunhinda Falls Inn, Greenwood Hotel, General
hospital bin (0.75TR/d).
s  L/d: 3Tr/d from each of two areas serviced by 4WT
(i.e. 6Trid).

Minor ¢ Parks/public spaces » No major problems {Supervisor has recently started this job). e None

Supervisor | ¢  Vehicles: HC, 2 WB

3 e Labrs: 17 works, 10 health

o CPs: Not applicable

¢  LWG: Children’s Park. Botannical Gardens

¢ L/d: 4-5 polysacks/d from Children’s Park; almost all
Botannical Gardens waste composted on-site.




Notes: .

1.  CP = collection point, DC = drain cleaner, HC = handcart, LWG = large waste generators, L/d = Ipads/day, SW = sweeper, Tr = tractor, WB = wheel bartow, 2WT = two wheel tractor.
4WT = four wheel tractor; M = Monday, Tu = Tuesday, W = Wednesday, Th = Thursday, F = Friday. Sa = Saturday, Su = Sunday.

2. The 2WT is not referred to in the above list. It serves the Badulupitiva Housing Scheme (one driver and two labourers). Hence, total number of garbage collection labourers, sweepers and
drain cieaners = 44.

3. Total number of vebicle trips amounts to 6 compactor loads/d and 8.25-9.25 4WT/d. This is about 100% greater than the actual number of daily loads measured during the JICA seven day
disposal site survey,
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