Q3-8 Do you discharge wastc at fixed time?

Residential Area Commercial Arca
Yes 28 % 23 %
No _ 70 % 73 %
I don't know. 2 % 5%

Residential Area ' Commarcial Area



Q39 I "Yes", what time do you usually discharge your waste?
Residential Arca | Commercial Area
6:00 - 8:59 15 % i0 %
9:00 - 11:59 2% 20%
12:00 - 14:59 3% 0%
15:00 - 17:59 g5 0%
18:00 - 20:59 62 % 20%
21:00 - 23:%9 3% 20%
24:00 - 2:59 0% 0%
3:00 - 5:59 0% 0%
1 don' t know, 0% 0%
Legsnd
V) 6:00-859
9:00- 11:59
12:00 - 14:59
N\ 15:00 - 17:59
18:00 - 20:59

21:00 - 23:59 (6%

{2%) (12%)

(61%) (20%)

Residential Area Commercial Area



Q3-10 What type of container do ydu usc for waste collection?

Residential Area | Commercial Area
Individual container of the ¥PQ (110 liter) 25 % 32 %
Individeal container other than the one of HPO 1 % 9% -
Commyral container of the NPQ 53 % M ¥
Communal container other than the one of NPD 1% 5%
Others 18 % 0%
1 don' t know, 2% 0%

Note:  Contents of "others™

- dust chute — 15 answers

— mectal containers ~ 1 answer
-~ no container ~ 1 answer

Legend
% MPO contalner 110}

Individual contalner

-:1 Communal MPO contain
§ GCthaer communal cont.

QOthers i
| do not know (1%) ' o
(25%) - (9%) (32%)
(63%) (2%) (5%)
(18%)
(1%) (54%)
Residential Area Commercial Area
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Fil ::735

03-11 Where is your container for waste collection located?

Residential Area

Cosmercial Area

In front of my premises 5% 18 %
Behind the premises 14 % 2%
Commmal container yard of the building 5 % 41 %
Curb side near my building 10 % 9%

Legend
% In front of premises

et

Behind the premises

Communal cont. yard
§ Curb side noar house

(14%)

(51%)

Residential Area

(10%)

(41%)

Commercial Area




Q3-12 Do you have any problems of your container for waste collection?

I Residential Area Commercial Area
Yes 21 % 10 %
No 79 % 90 %

If yes, please answer to the question No.3-13.

{10%)

(90%)

Restdential Area Commoercial Area



Q3-13 What is the problem(s) of your container(s)? (Plural answer)

Residential Area | Commercial Area
Too old and dilapidated 4% 0%
Inconvenient location 15 % 0%
Insufficient capacity 28 % 50 %
insanitary condition 5 % a0 ¥
Others 21 % 0%
1 don' t know. 8% 0%

Note: Contents of "others";
— hole in dust chute is to small - 1 ansewer
- no containers for old bread for animals — 1 answer
— rats in the container - 1 answer
- workers from MPO somctimes destroys containers - 1 answer
- difficult to open the containcr - 2 answers

If you answer 3.dust chute to the question No.3-5, please answer to the ques—
tion No.3-14 and No.3~15.

Legend

% Too old and dila.




03-14 Are you able to co-operate to carry your waste to communal
containers fixed in your arcas without using dust chute, if you arc
requested so.

Residential Area

Yes 45 %
No 52 %
[ don't know. 3%
Legend
7 Yas
No
(45%)
| do not know
3%
(52%) %)

Residential Area



03-15 If "No", what arc the recasons?

u Residential Area
Present system is better. 44 %
¥e have nobody who will carry the saste to communal
containers. . 0%
Communal containers are far, 4 %
Comnunal containers are not hygienic. 6%
Others 6%

Note: The answer of "others” is that waste compartment is often closed.

Legend
% Prasent system OK
i Containers are far (44%)

& Cont.-not hyglenic
y Others

(443%)

(6%)

Residential Area



03~16 How are your bulky wastes disposed? (such as large condemned
furniture or electric appliances)

Residential Area | Commercial Area
Collected by the PO 16 % 5%
Sold and/or collected by special collector 2% h %
Carry to landfill site by ourselves 7% 5%
Sold to Junkyard 0% 0%
Others ' 63 % RV
I don't know. 13 % 99 %

Note: Contents of "others";
~ given or sold to other family members — 9 answers
~ given or sold to other people - 4 answers
~ we don't have such a waste —~ 48 answers
— we leave it near the containcrs ( somebody can take it from this place,
if he needs ) — 17 answers _
-~ we keep it in the besement, garage etc. - 4 answers
- we burn it - 6 answers
~ we burn it or keep it — 2 answers

Legend
V7 Collected by MPO

(31%)

(62%)

Residential Area Commercial Area



IV Questions on Services of Waste Collection in Your Area

Q4-1  Is there a collection service in your arca?

Residential Aren Commercial Area
Apartment | Detached | Total
Yes 100 % 100 % 100 % 8 %
¥ No 0% % 0% 3%
[ don' © know, 0% 0% 0% 9%

If "Yes", please answer the followings; (No.4-2 - No.4-9), otherwisc go to

{86%)

(100%)

(9%)

7 2 (6%)

Residential Area Commercial Area



Q4-2  Who collects your wastes?

Residential Area | Commercial Area
¥PO . 01 % 9 %
Private contractor sub-contracted by 4PQ 1% X
Private contractor other than the above i% 0%
Others 8% 10 %

Notc: contents of others;
~ [ don't know — 10 answers

— cooperative —1 answer

(10%)

Hesidential Area Commercial Area




Q4-3  Arc you satisficd with the collection service?

Residential Area Comzercial Area
LPEC Non LPEC

Yes &1 % 76 % - 800 %

Xo 8% 17 % 0%

} don' t know. 3% 7% 10 %

| don't know.

(76%)
B4%) 7 /

(8%)

(7%}
@) (17%)

LPEC Non PEC

Residential Area

Commercial Arca



Q4-4  If "No", what are the reasons? (Plural answer)

Residential Acea | Commercial Area
Frequency of collection service is low. 66 % 100 %
Collection time is irregular. 40 % a0 %
Collection time is very early or late. % 0%
Behavior of workers are bad. 0% 0%
Collection work is crude. 33 % 50 %
Collection fec is expensive, T% 0%
Coliection fee system is nof fair. 0% 0%
Others 21 % 0%

Note: Contents of "others";
~ noise, dust — 1 answer
~ bad sanitary conditions — 1 answer
- MPO workers broke containers — 1 answer
- containers may sometimes block gates — 1 answer
- insufficient number of containers — 1 answer

100

%

100 -
Legend

% Low frequency
irregular collection
Too early or late

Crude work
% Expensive fee

. Others

Residential Commercial

2 -

72



Q4-5 Do you know how the waste discharged from your house is collected?

Residential Area | Commercial Arca

Yes 96 % 80 %
No 4 % 20 %

(ao%
<

Residential Area Commercial Area

(20%)



Q4-6 If "Yes", how is the waste collected?

“Residential Area | Commercial Area
boor to door collection system by coliection worker. 13 % 19 %
Residents, themselves carry waste to a communal con- M % 63 %
tainer.

Collection from dust chute in the building % 13 %
Others 1% 6%
1 dog' t know. } % 0%

Note: Contents of "others”;

~ some residents burn, some discharge to the container — 1 answer
~ containers are emptied by unidentified firm - 1 answer

Legend
% Door to door collect

Residents-themselves

Dust ¢hute

i do not know

(54%)
(13%)

(62%)

H%

31%)

Residential Area

(13%)

Commercial Area




Q4-7 How often is your waste collected?

Residential Arca | Commercial Area
Once 3 days - 32 % 25 %
Once 3 - 7 days 23 %. 25 %
Once 8 - 14 days o 10 % 0 %
Once 15 — 20 days 2% 5%
Once 21 -~ 30 days 3 % 0%
Others 2% 10 %
I don't know. 27 % 35 %
Note: Contents of "others;"
- every day - 4 answers
- cvery 2 days — 2 answers
- every few days — 1 answer
— when we ask — 1 answer
- not regulary - 1 answer
- almost every day — 1 answer
Legan;t
Once 3 days
| Once 3- 7 days
-1 Once 8- 14 days
& Once 15 - 20 days
Once 21 - 30 days
|| Others (32%)
2 | do not know 7 (25%) (25%)
(23%)
(5%) ,.;.::;.;%%E.:'
(10%) (10%) 4

Residential Area

(35%)

Commercial Area



Q4-8  Is collection service done at fixed time in the day?

Residential Area | Commercial
Arca
Yes 0606 % 20 %
No 17 % 40 %
I don't know. 17 % 40 %
Legend
% Yeos
No
| do not know
(66%)
{40%)

(17%)

(17%)

Residential Area

o
!

76

(20%)

Commercial Area




gy

Q4-9  If "Yes", what timc is your wastec normally collected? (Plural answers)

Residential Arca

Commercial Area

6:00 - 8:59
9:00 - 11:59
12:00 - 14:59
15:00 ~ 17:59
Others

I don't know.

71 %
22 %
0 %
1%
6 %
8 %

75 %
25 %
0 %
0%
0%
0 %

Note: Contents of others;

— at 5:00 - 1 naswer

— between 5:00~8:00 ~ 1 answer
— before 6:00 — 2 answers

- between 6:00-12:00 - 3 answer




Vv Qestions on Resource and Recycling

Qs5-1 If the municipality introduces a separate waste collection system
to utilize waste(i.e. for instance you are requested to segregate
your wastes into i. food waste, ii. incombustible waste and iii.
other wastes), do you cooperate with the system?

Residential Arca Commercial Area
Yes 87 % 86 %
No 13 % 14 %

(14%)

Residential Area Commercial Area



Q5-2 If "No", what are the reasons?

Overall
It requires several containers or plastic bags. 10 %
It requires certain efforf. M %
It requires several public coutainers. 5%
It is inconvenienti. 28 %
It may increase collection cosi. 0%
Others 33 %

Note: Contents "others";
- 1 don't know - 3 answers
no time - 2 answers
we burn our waste - 1 answer
it would go to slowly and waste would get rotten - 1 answer
no place for buckets — 1 answer

[

Legend
% Cont.-required
Eftort- required
Public cont.required (24%)

§ it Is Inconventent

% Othears

Qverall

LY



Q5-3 Do you think resource recovery from wastes and recycling are necessary?

I
Residential Area Commercial Arca
Yes 93 % 95 %
No 3% 0 %
I don't know 4 % 5%

| don't know

(95%) /

(93%)

Residential Ares, Commercial Area



05-4 What kinds of resource recovery from wastes and recycling do you know?

(Reply as many as you know); (Plurtal answer).

Overall
Recycling of reusable materials such as papers, 8 %
bottles, etc
Composting (Fertilizer from wastes) 37 %
Heat recovery by incineration M %
Others 3%
1 don’ t know - %

Note; Contents of "others";
— wastc scgregation — 2 answers
- some garbage can be caten by animals - 1 answers

11 1 don't know

Others

34 Heat recovery

37 Composting

Recycling

— T ¥ T

6 10 20 30 4 S0 60 70 80 90
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Q5~5 Do you have someonc who comes around to collect or buy your reusable or
recyclable materials?

Residential Arca Cdmmcrcial Arca
Ycs 3% 18 %
No 97 % 77 %
1 don't know. 0 % ' 5%

It "Yes", pleasc answer the followings; (No.5-6 — No.5-7)
Otherwise go to No.5-8.

(97%)

Rasidential Area Commarclal Area



Q5-6 If "Yes", how often docs the collector comes around your place?

Overall
Once a week 2 answers
Once a month 2 answers
Once every two month {} answer
Once a half ycar 1 answer
Once a year 0 answer
I don't know. 1 answer
answers
6 .
Legend
5 Once & week
Once a month
4- Once 2 months
, & Once 6 months

Once a year




Q5-7 What kinds of transportation does the collector vse to haul them?

Overall

Walk

Bicycle
Pick-up Truck
Small Lorry
Handcart
Others

I don't know.

O ot L) = DD e

Notc: "other"means a trolley

answers
3

g | do not know




Q5-8 Instead of selling recyclable materials to the collector, do you sell the
recyclable materials to the shops?

Overall
Yes 35 %
No 65 %
(35%)

(65%)

Overall




Q5-9 If the resident association of cooperative in your arca were to raise some
funds (in order to cngage beneficial activities for residents), through sale of
reusable of recyclable materials, would you be ablc to contribute or partici~

pate?
Overall
Y'cs 86 %
No 5%
I don't know. 9%




Q5-10 Do you feed food wastes to your animals?

Overall
Yes 28 %
No 72 %

Cverall

2~

87



VI Collection Fee and Financial Matters

Q61 Do you know which authority is responsible for Municipal Solid
Waste Management? :
Overall
Provincial government
Municipality |
Yourself

Municipal coppany (public) for example NPO
Private company

(thers .

i don' t know. 3

Note: Contents of "others™;
- administration (of buildings ) — 3 answers
- there is no organisation responsible on ~ 2 answers

Bw—Eom—
am BRI g B 0 2R

Legend
% Provincial governm.
Municipality
@ Munlcipal company

Private company

% Others
% | do not know

Residential Area



Q6--2 ~“The present Municipal Solid Waste Management is being carricd out
by the MPO, municipality and privatc companics. Do you think the
present MSWM is appropriate?

{3
{lverall
Yes 32 %
No 42 %
1 don't know 26 %

Legend
Yos
No

| do not know

(32%)

{(42%)

" (26%)

Overall



06-3 If "No", what organization should take responsibility on MSWM?

Residential Arca Commercial Area
Municipality 24 % 11 %
Provincial government 3% 11 %
MPO 12 % 0 %
Privatc company 28 % 56 %
Others 34 % 22 %

Note: Contents of "others",;
- private company with enough money - 2 answers
— I don't know — 8 answers
— administration ( of buildings ) — 3 answers
- anybody who can make it good — 7 answers
— private and communal company - 1 answer
- residents — 1 answer
- Good company other than MPO - 1.

Legend
/)| Municipaity
{ Provincial governm.
MPO

&\ﬁ Private company

(11%)

(34%)

Residential Area Commercial Area



Q6-4 How much do you pay for the collection service per a month?

Residential Area

Commercial Arca

|

_____ _ zZl/month
I don't know

36,480
99 answers

22,500
18 answeis

£

Note: Only 33 persons gave answers. -
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Q6-5 How do you think about collection fec?

Residential | Commercial Overall
Area Arca
Expensive 15 % 5% 13 %
Little bit expensive 10 % 0 % 9 % i
Little bit cheap 9 % 19 % 10 %
Collection fec system is not fair. 3% 5% 3%
It is suitable 20 % 0% 17 %
1 don't know. 43 % 71 % 47 %
Legend
% Expensive
ttle bit expensive
-2 Little bit cheap
@ Fees - not faly
{ Suitable
[ 1 don'tiknow. @%) (10%) 08
(3%) N ' (19%)
(15%) ,
(20%) )

(43%)
Residential Area

(10%)

Commercial Area
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Q6~6 Do you pay the collection fee dircetly to the collection company or through
your cooperative?

Residential Area | Commercial Area

Directly (by yourself) 15 % 14 %
Through the Cooperative 81 % 77 %
I don't know. 4 % - 9%
Legend
Directly-yoursslf
- ! Through the Coopera

i do not know

(14%)

(77%)

(81%) (9%}

Residential Area Commercial Area



Q6-7 Who or how collect the fee?

Residential | Commercial
Arca Area
Through bank account 5% 9%
With the other payment to the Cooperative 79 % 64 %
Cashier of enterprises 8 % 9 %
Othcrs 8 % 18 %

Note; Contents of "others"
- MPO worker - 5
- [ don't know — 7

Legend
% Through bank accotint
With the other
Cashier

(64%)
(79%)

- (18%)

(9%)

Residential Area Commercial Area
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Q6-8 The present waste management cost is not sufficient for maintaining the
beautiful sight of the City and its environment. Do you think who should
bear the extra cost? (Plural answers)

Residential | Commercial

Area Arca
Central government 4 % 14 %
Provincial government 2 % 18 %
Municipality 41 % 50 %
Citizens by means of collection fee increase 11 % 23 %
Others 18 % 0 %
I don't know. 29 % 27 %

MNote: Contents of "others";
- Money amount would be OK if the quality of service were
improved - 2
~ those, who polute the environment - 5
~ business men - 1
~ unemployed person — 1
~ somebody, who deals with environmental protection - 1
~ administration { of buildings ) - 3
- MPO -1
-al -1
- factories — 1 :
- company, who can manage without extra costs — 1
- money come from penalties ete. ~ 1
— public works — 1
~ company who deals with waste management - 1
-~ we need proper waste management - 1
~ we should use present fees better — 2
- citizens should keep everything tidy -

tegend
1004 ' % Gontral Qovermment
9904 4 Provindlal Govermman
80 4 Municipality
S
70 Citizons
Others
60

% | don't krow.




Vil Public Cooperation

Q7-1 Have you ever had any guidance of methods of proper discharge?

Residential Area Commercial Area
Yes 5% 0 %
No 95 % 100 %

(5%)
(100%)
(95%)

Residential Area Commercial Area



Q7-2 Do you think "Clean Day" should be organized?

Residential Area Commercial Area

Yes 69 % 82 %
No 20 % 14 %
I don't know. 11 % 5%

| do not know

(69%)

y

(81%)

(11%)

(20%)



Q7-3 Does anyone in your family clean the road shoulder or adjacent public area

in front of your house cxcept for as the guardian?

Residential Arca Commercial Arca
Yes, everyday 5% 27 %
Yes, sometimes 41 % 36 %
No 54 % 36 %
Legend
% Everyday
E Sometimes
| Never
(41%)
(27%)
38Y%
(5%) (36%)

(54%) (36%)

Residential Area Commercial Area
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Q7-4 Do you think the public cooperation is nccessary in order to maintain the
beautiful city and its environment?

Residential Area | Commercial Area

Yes 91 % 95 %
No _ 3% 5%
I don't know 6 % 0%

ey

No

(91%)

Residential Area Commercial Area




Q7-5 If "Yces", can you cooperate with maintaining the beautiful city and its
environment?

Residential Area | Commercial Arca

Yes 83 % 94 %
I No 7% 6 %

Note: There were 18 answers of "I don't know"

Residential Area Commercial Area
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Q7-6 Do you think public education of campaign for maintaining the beautiful
city and its environment is nccessary?

Residential Area Commercial Arca

Yes 91 % 95 %
No 4 G 0%
I don't know 5% : 5 %

(91%) @5%

(5%)

Residential Area Commerciai Area
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Q7-7 If "Yes", who should take such action? (Plural answers)

Residential Commercial

Area Area
Central government [ 5%
Provincial government 2% 0 %
Municipality . 30 % 33 %
Lublin Foundation for
Environmental Protection 20 % 29 %
School 10 % S %
Family member 4 % 0%
Church 0% 0 %
Others 32 % 19 %
I don't know. 9% 10 %

Note: Contents of "others”;
- apartment administration — 10 answers
~ Sanepid — 1 answer
- company asked by municipality - 1 answer
- mass—media - 4 answers _
— organization related to cnvironmental protection — 3 answers
- those, who arc in charage of MSWM ~ 1 answer
- residents unification { Samorzad ) - 5 answers
- MPO - 2 answers
- all institutionmentioned the above - 13 answers

- anybody — 1 answer

- apartment cooperatives —3 answers
- Green Party — 1 answer

- active residents -1 answer

Lagend
7 cential Qov.

R\ Lubtn Foundaton
4 School

% Fardly Mambar

@ Chuech

- Others

@ldonm\m.
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Findings

General

il

iil.

iv.

As well as the City of Poznan, the number of persons staying in a sample
residence was 4.0 person.

The arcas of the residence were 53.4 m? for apartments and 108.4 m? for
detached type houses. These figures are a little smaller than those of
Poznan.

The sample residents were selected by the interviewers or surveyor of the
WACS when they visited the sample houses and the some one were in
the houses. Upon consideration of this selection manner, the ratios of
public servant and no working people for the employment of the masters
of houses are very high; i.e. public servant is 40% (35 %) and no work—
ing is 47 % (39 %). The ratios in parentheses are those of Poznan
results. This figure may cause the financial difficulty of the Municipality
as well as the central and provincial govcminent.

The average expenditure of a houschold is about 2 to 4 million zlotych
per month as well as Poznan.

More than 80 % of interviewces have communal container within a
distance of 50 m from their houses and shops.

Discharge of Waste

ii.

Regarding ash from heating equipment, the ratios of discharging ash with
other mode of wastes arc about 7.8 % for residential arca and 8.9 % for
commercial area respectively. The figure of the residential arca is three
times less than it of Poznan City (27.7 %) while the figure of the com—
mercial area is two times more than it of Poznan (4.6 %). The ash
discharging month is 6 to 8 months per year.

The ratio of using dust chute is about 24 % in residential area. The figure
is 8 times more than it of Poznan (3 %). In case of Lublin, it seems to
require a certain effort if the municipality will prohibit the use of dust
chute. Because more than half of the residents who use the dust chute
answered that they would not stop to use their dust chutes due to the
inconvenience.
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iii.

iv.

vi.

The use of plastic bag for discharge of waste is limited to 22 % in
residential area and 35 % in commercial, while the usc of plastic bucket
is very popular. This may contribute not only to reduce waste volume but
also to the waste compaction ratio in the landfill,

Waste is not discharged at fixed time because more than 70 % of
citizens do not discharge their waste at fixed time.

The problems regarding waste container for collection service is not very
much (21 % in residential arca and 10 % in commercial). The main-
problem on the containers is its insanitary condition and second is insuf—
ficient capacity.

The generation of the bulky wastes may be a little.

Waste Collection Services

iit.

iv.

vi.

As far as we determine by answer, the collection ratios in the residential
arca and commercial area arc 100 % and 86 % respectively.

As compared with the results in Poznan (i.c. Sanitech), the service cover—
age of the MPO is much higher (90 %). This shows that the private
contractors arc under developed and the collection service is almost
monopoly of MPO.

The ratio than it of Sanitech in Poznan (63 % in residential arca and 52
% in commercial arca).

The reasons of unsatisfaction of the scrvices are first the low frequency
of collcction and secondly the irregular collection time.

The frequency of collection in residential area is a little more than it of
Poznan. The majority of citizen receive more than once a week collection
scrvice.

Collection services in residential area seem to be conducted at fixed time
in major part of Lublin, while not at fixed time in commercial area.

Resource Recovery and Recycling

.
1.

More than 86 % of the citizens answered that they would like cooperate
with separate wastc collection system if the system would be introduced.
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ii.

More than 93 % of the citizens answered that the resource recovery
from wastes and recycling were necessary, and one third of the citizens
know the composting and heat recovery by incineration from wastes.

In terms of recycling activities, the followings were identified;

- Door to door recycling activities were not common.

~  The ratio of sclling the recyclable materials to the recycle shops by
the citizens was 35 % while it in the Poznan was 52 %.

— 86 % of the citizens answered that they would coo'pcratc with the
recycling activities in their communities.

~ 28 9 of the citizens fed food wastes to their animals.

e. Collection Fee and Financial Matters

it

iii.

iv.

39 % of the citizens did not know the responsible authority on MSWM.

42 % of the citizens considered that the present MSWM  was
inappropriate while 32 % approved. It is dcemed that many citizens
would like to receive more efficient MSWM by private sectors.

Most of the citizens (78 %) did not know the collection service fee, and
majority of the citizens who know the fee did not have their opinion on
the fee.

More than 77 % of the collection fee were paid through the cooperative
with the other payment to them.

According to the answers, the extra cost for the improvement of present
MSWM would be shouidered by the followings in order.

municipality { > 41 %)
I don't know ( > 27 %)
citizens by means of collection fee increase ( >11 %)

f. Public Cooperation

i

More than 6% % of the citizens think that "Clean Day" should be organ—
ized, and more than 46 % sometimes clean their adjacent public
area. '
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ii. More than 91 % of the citizens consider the public cooperation and
public cducation campaign is necessary to maintain the city and its
environment. More than 83 % of them can cooperate with maintaining
the city and its environment,

jii. The initiator for the campaign should be the following orders;
~  municipality :
- others (specified in 4) the Results of the Survey)

—~  Lublin Foundation for Environmental Protection
—  schools
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CHAPTER 3 PROFILE OF MSWM IN LUBLIN

31

The profile of the MSWM in Lublin was prepared by the personnel concerned with
MSWM in Lublin in accordance with the form described in the Annex 1 of the
manual. The following articles was prepared based on the description given by
them. '

General Information

1) Popuiation

The population of Lublin Municipality in December,1991 was 352,500 according
to the MIOS(Department of Environment in Lublin Municipality).

2) Area

The area of the municipality is 147.55 km2 in December, 1992.

3) Annual Rainfail

The annual rainfall is 566.1 mm.

4) GRDP

877,255 million ZI in 1989 and 2,693,137 million ZI in 1990. The average month-
ly income of a houschold was 3,600,000 Zi in 1992.

5} Annual Municipal Budget

The budget of Lublin Municipality in 1993 is 596 billien ZI for expenditure and
555 billion ZI for income.



6) Data on Large Generation Sources on MSW & ISW
a. Hospitals

The gencration ratio is over 200 ton/year{approx. 0.55 tons/day) according to the
statistics done in 1991 by the MIOS.

b. Factories

The generation ratio from factorics is 400,000 ton/year (approx. 1,100 tons/day)
according to the statistics done in 1990 and 1991 by the PIOS (National Envi-
ronmental Inspectorate).

¢. Others

According to the inspector for the municipal cleansing services of the Department
of Municipal Management, the following data on large generation sources were
given based on the authorized generation ratio of 1.57 m*/person/year given by the
Communal Economy Institutc in Warsaw.

- cooperatives : 298,292 m’/year
— municipal housing : 101,657 m¥/year
- single—family and mufti—family housing
and private houses : 58,889 m/year
- state entities, faciories, offices, '
schools, banks, etc. ;203,889 m’/year
7  Land Use

The present land use in Lublin was identified and the fature land use plan was also
elaborated in the City Master Plan of Lublin.
8) Infrastructure

According to the road section of the Department of Municipal Management, basic
information on infrastructure is as follows:

~ total road length : 579 km
~ paved road iength : 537 km
- unpaved road length ;42 km



- municipal heat supply coverage arca ¢ 47 km?

9) Existing Relevant Studies and Information
a. City Master Pian

The City Master Plan of Lublin, ie. "Plan Zagospodarowania Przestrzenncgo
Lubelskiego Zespolu Miejskiego": Urban Planning Project in LZM(Lublin Munici-
pa'l Complex), was first claborated in December 1986. The Plan has to be
reviewed every five years.

b. SWM Study

In the past, the following studics on MSWM in the City of Lublin were carried
out:

—  Municipal Waste - Strategy for Wastc Management and Applicable
Methods for Collection and Treatment, June 1992

-~  Praca Badwcza, Unieszkodlicwianie Odpadow Metoda Spalania Oraz
Wykorzystanie Energii Cieplnej Do Celow Grzewczych: Study Work for
Waste Utilization — Burning Mcthod and Use of Waste Energy for Heat—
ing Purpose, April 1985

¢. ‘Topographical and Geological Data
i. Topography

The City of Lublin is located between 51° 08' and 51° 18’ in the north latitude,
and between 22° 27" and 22° 41' in the eastern longitude. The city stretches
17.7 km from north to south and 15.3 km from west to east. The highcst
point in the city is El 233.7 m in the Rury District and the lowest is El 162.5
m in the Bystrzyca river. The city is located in the northern part of the Lublin
Region(Eminence).

ii. Geology

Generally the geological structure in the Lublin consists of chalk bed, which
appears 20 ~ 25 m below the surface ground, covered by very fertile soil
which gives the very rich agricultural production in Lublin. The eastern part
of the Lublin has 0.5 — 1.0 m thickness of sandy-silt soil.



3.2

EC PHARE Report

1) Purpose of the Study

The EC PHARE Report, "Municipal Waste - Strategy for Waste management and
Applicable Methods for Collection and Treatment” was elaborated for the Ministry
of Environmental Protection, Natural Resources and Forestry under the auspice of
the EC.

The purpose of the study is summarised as follows:

[

to identify the major (issues might be a better word than problems) relating
to the management of wastes currently facing municipalities;

- to identify for the EC and Polish Government the key (elements/factors) on
which a national strategy for waste management can be based;

- to proposc an overall policy for municipal waste treatment;

- to provide the EC and Polish Government with an overview of waste manage-
ment technologies applicable to current and future conditions in Poland;

— to provide local authoritics with a tool for the assessment of technologics
together with new collection, treatment and payment systems;

— to provide national and local authoritics with examples of designs of total
handling systems (collection,k treatment and disposal).

2) Study for Lublin

In order to provide local authoritics with a tool for the assessment of technologies
regarding MSWM, a number of catalogucs has been prepared for different solid
waste technologies. These catalogues were applied in the preparation of appropri-
ate sccnarios for solid waste management in three different cities.

Scenarios for storage, colicction, treatment and disposal of municipal solid waste
have been prepared for three Polish cities, Krosno, Plock and Lublin.

The scenarios have been prepared to comply with a set of priorities in that they
must:



- Be economic bankable solutions

~  Decrease the environmental impact

- Increase opportunitics for recycling and resource recovery

= Reduce the quantity of solid waste requiring final disposal in landfills

The main ‘source of information for the development of the scenarios are the
catalogues, but much basic data was sought about the towns by means of:

-~ A preliminary questionnaire

~  Mectings/correspondence with local authorities and experts

- Workshop number 1 where the treatment methods were presented and
discussed

- A compichensive questionnaire

- Meetings/correspondence with local authoritics and experts

~  Workshop number 2 where draft scenarios were presented and discussed

The two scenarios prepared for Lublin were summarised as follows:

Both scenarios rely heavily on landfill as a major means of disposing of waste.
Planning for the new landfill is to commence during the first year and the existing
site is to be domed to improve surface water rman—-off and subject to improved
supervision. Since the new site is some 25 km from Lublin centre an investigation
into the cconomics of a transfer station has been suggested.

The differences between the scenarios are that, at later stages, scenario I includes
proposals for the production of compost, the production of energy by incineration
and a consequent reduction in the requirements for landfill space. Scenario 1I
which is a little less expensive, depends entirely on the landfill throughout the plan
period.
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Present Technical System for MSWM

1) Basic Information

Primary MPO (Municipal Cleansing Entcrprisc} is engaged in municipal solid
waste collection, transport and disposal. Also the Garrison Housing Administration
and the Catholic Cemeterics Administration collect solid waste fromi the houses and
sites managed by them. In a very small scope two private companies collect and
transport the solid waste. |

The magnitude of services provided by MPO is estimated at 95 %. During 1991
it disposed 662,727 m® solid waste on the Jawidz tandfill. In order to organize the
services properly the City was divided into 23 zoncs.Fach zone is served by 1
collection truck and 23 vehicles are used in total for solid waste collection.
Collection trucks pick up solid waste disposed in 110 dm®, 1100 dm?® and KP-7 7.5
m® containers.

Cotllection frequencies are 1-3 times a week and once every fortnight for detached
housing areas.

Number of waste containers. is:

- containers of 110 | capacity ~ 15,848 units
- containers of 1100 | capacity - 4,639 units
- containers of typc KP-7 7.5m® ~ 205 units

The owners or the users of the individual properties have contracts with MPO on
solid waste collection and container leasing. The contracts Stipulatc frequency of
collection and quantity of containers. The location map of present technical system
is preparcd as shown in Fig.3.3-1.

According to the Department of Municipal Management (DOMM), basic informa-
tion on MSWM is as follows:

~  generation ratio 2,070 m*/day
— treatment and disposal 1,800 m*/day
~ apparent specific gravity
(obtained from the Anti- _
Monopoly Burcau, Warsaw) 240 kg/m®
- composition of waste - sec Tables 2.2-25 and ~26
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2) Collection and Haulage

According to the DOMM, the present collection and haulage systems arc as
follows:

- collection amount ~ 662,727 m*/year

- population covered by collection —- 252,212 inhabitants (con—
tracted persons with MPO)

- collection ratio (contracted number) T2%

- discharge and storage system (type of container) 110 dm® 1100 dm’ and
7.5 n’, type KP-7 containers
- haulage system (typc of vehicle) Jelcz, Liaz, Star collection trucks



/!
.l\\
I"’
.,.
!
7
LN
- PULAWF |
i
4
}
‘/
."/
./
4 : gURY
! 7 '
[ 7
. '/./ A i,
//./. JIRERETIIS - LN G,
s i ¢
e -~ 1 7 ' EB T\
P - o
r A
5 ,
el / DRIESIATA .
““ . ] {l
@P"'".Ey \\ {
;/ ~ :
“, |
\_\. : | f
,5 i B
7 ="
R 1 /
FaleWs s
’ N V i’""" L. ;
4 g .
- ) i -
\ zeMphrzvCE [ .:‘;
- i
! :
E +
!
i
)
—r -
3 ;7 :
~ LEGEND
&ymbol Deacription
o 5km
k | —f

" LPEC-Main Meal Bupply Phaat

Fropoesd Sila for Inoinscsior

F8-Car Pactory Hest Plaxi
PO Dapot

rln|Ee

Fig.3.3-1 Location Map of Present MSWM Technical System




- About 95 % of collection services are provided by MPO, and only 5 %
by other firms.

- Recycling at generation source is done but is conducted in a disorganized

| manner. For instance, food waste from restaurants is used as feed for
animals and scavengers collect waste papers, bottles and bread from waste
containers.

—  MPO and other firms are responsible for the functioning of the equipment
for solid waste collection and disposal. The general overhauls are con-
tracted out to other organizations. Small repairs and preventive mainten~
ance are executed by MPO's own workshop.

- New containers and vehicles cannot be purchased due to exorbitant prices.

3) Road Sweeping and Public Area Cleansing

According to the DOMM, the present road swecping and public area cleansing
system is as follows:

- toad length for sweeping 30.5 km (29 km done by MPO)
- public area for cleansing 6.3 ha.
~ inventory of equipment

{motor) sweeper "Brodwey" 1 units

J(motor) sweeper "Star" 4 units

sprinklers "Liaz", "Skoda" 5 units

- MPO is responsible for the operation of the equipment. The general overhauls
of equipment are contracted-out to other organizations, only small repairs and
preventive maintenance are performed by MPO itself.

- All services connected with road and arca cleansing are performed within the
budget of Lublin City. 90% of the present cleansing services are performed
by MPO and 10 % by the Municipal Economy Works (Zakiad Gospodarki

- Komunalnej).

- Present problem is lack of financial sources to maintain cleanliness of streets,
squares, sites, cic.,



4) Intermediate FTrestment

There are no intermediate treatment facilitics in the City. According to the City
Master Plan of Lublin, the Zadebic functional arca is designated as the only site
proposed for the location of MSW intermediate treatment facilitics such as a
composting and an incineration plant.

5) Final Disposal

a. Outline of the existing landfill

At present the MPO is operating a landfill in Jawidz for municipal solid waste,
which is located 28 km from the MPO depot. The landfill will cease its operation
by the end of 1993. '

b. Operation and maintenance of landfil}

7 workers, including 2 watchmen are employed and a landfill compactor and 3
bulldozers are being operated. 2000m? blocks,which are 2m thick, are made in
each landfill operation. The wastes dumped are levelled and compacted by
bulldozers and the compactor. After the completion of each block, the area is
covered by 40cm of sand.

¢. Organization

MPO is responsible for the maintenance, operation and management of Jawidz
landfiit.

d. Future landfill

The future landfill at Rokitno, which has an area of 38 ha. and an average depth
of 22m, is located 24 km from the MPO depot.

. €. Present problems
The first problem is the high construction cost of the landfill at Rokitno. The other
problem to be urgently solved is the transfer of the right for the management of the

landfill to Lublin Municipality.

It will enable the Municipality to create competition and thus reduce the operation
and cost of collection, haulage and disposal of MSW,
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f. Biogas proposal

The Municipal government of Lublin made a contract with Hedeselskabet, Rodekro
kontroet Danish Land Development Service in Viborg, Klostermarken 12, for the
exploration of wells for the use of biogas: 6 wells will be dug (one at Jawidiz I and
5 at Jawidz 1), The biogas will be used at the prefabricated construction materials
manufacturing factory near the landfill.

Present Institutional System for MSWM

1) Administration and Organization

According to the Polish law in force, Lublin Municipality is obliged to create
managerial conditions appropriate for solid waste generated in the Cily area. In
Lublin, MPO is responsible at present for all activities concerning solid waste col-
lection, haulage and disposal at the landfill. In order to establish competition in
the ficld of solid waste collection and haulage, the municipal govemment is going
to take over landfill management. This will also reduce solid waste management
expenses.

Furthermore, the expenses for the construction of the new landfill at Rokitno is
appropriated from the municipal budget. The City of Swidnik cooperates in the

construction of the landfill at Rokitno, which has an area of 37.5 ha and is located
in the region of Lubartow.

The agreement, which was concluded with Lubartow, stated the following condi-
tions for the construction of a landfill at Rokitono:

The conditions were:

i.  Lublin Municipality shall construct a water supply and sewage system in
the surrounding area of the new landfill.

ii. ‘The Municipality shall install a telephone system for the villages in the
vicinity of the landfill.

iii. The Municipality shall share the expenses for school development and
local road improvement.
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The construction cost of the new landfill is cstimated at about 68 billion ZL. In
addition, the compensation for Lubartow rcquires about 30 billion more.

The new léndfill, which will have a total of 6.75 million m3, will be able to

accommodate MSW for 50 years. The first phasc landfill can also accommodate
MSW for 11 years.

2) Financial Status

Municipal budget covers only the cost of construction. After construction, operation
and maintenance costs shall be covered by the disposal fee. The landfill at Rokitno
is considered as a sort of Municipal investment. The municipality spent 5.24
billion zI. in 1991 and 24 billion zl. in 1992, and the investment for 1993 will be
60.0 billion zl. At present, fec tariffs for solid waste collection, haulage and
disposal at the landfill are as follows:

a.  Solid waste collection and haulage

per 1 m*month - 55,000 zl
per capita/month - 7,200 zI

b. Solid waste disposal at landfil)
per 1 m’ 40,000 zi

¢. Containers' lease:

1 110 dm® container/month - 6,000 zl
1 1100 dm® container/month - 60,000 zl
1 K-P-7 container/month - 108,000 zl

All fecs are specified in the contracts of the users. Fees can be paid at the MPO
cash—desk or through dircct debit. The Municipality covers the costs for 1
employce responsible for all matters related to solid waste management and City
cleansing scrvices.

3) Privatization

Privatization of services related to municipal cleansing appears to be very limited
at present the two existing private companies collecting solid waste have only two
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collection trucks, The right to manage the landfill will be handed over to the
municipality after the privatization of MPQ. This in turn will create cqual oppor—
tunities for all companics disposing solid waste. At present, MPO does not bear the
cost for disposal at landfill. Lublin will be divided into 3 zones for the cxecution
of the clcansing services. The bid announcement will be published in the press to
invite tenders for those services. Based on the reliability and offering of cheap
services, three companies will be contracted to provide those services. After 2 —
3 years, it is assurned that one or two companies would conduct the whole oper—
ation.

4) Regulation and Enforcement

There arc more than 100 illegal dumping sites in Lublin Agglomeration. The cost
for the clearing of these dumping sites were shouldered by the municipality and the
total amount spent in 1992 was 150 million zl. Those who dump waste illegally
can be punished according to the Offence Code. Municipal police authorized to
carry out the law is inefficiently enforcing it at present.

5) Public Cooperation

At present public cooperation is almost non-cxistent. There are a few tclephone
calls, the only form of public cooperation, informing illegal dumping cases.
However, the informers may be the offenders themselves. A group of municipal
councillors in cooperation with the inspector of City Cleansing Matters are prepar—
ing solutions which include the establishment of regulations for environmental
protecﬁnn to maintain cleanness in the City. The regulations force the citizens to
contract waste collection services and ask the inhabitants, owners and uscrs to
maintain order and cleanness in their properties and adherent arcas.

The regulations also include the introduction of waste separation (forming financial
incentives for inhabitants) and heightening environmental awareness through
campaign and education (particulary among young people) in the mass media,

6) Possible Improvement Measures

According to the officer of DOMM, possible improvement measures require the
following 3 directions:

- modermnization of the technical equipment and facilities

~  improvement of the management system
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3.5

- development of various forms of cooperation with the citizens

Regarding modernization and development of technical equipment and facilities the
construction of a new environmentally sound landfill, compost and (in future)
incineration plants are considered.

The progress of solid waste collection and haulage will take place after the legaliz-
ation of the above mentioned regulations (sec 5(7). Furthermore, privatization of
collcction and haulage services will tesult in competition, potentially ‘producing
better services. The best companies with new technical equipment will remain in
the market. A Fee system will provide incentives to motivate the citizens to
separate their wastes.

Evaluation of Present MSWM
1) Technical System

a. Collection and haulage

i.  According to the public opinion survey results, more than -80% of the inter—
viewed citizens are satisficd with the present collection services. However, the
main complaint on the present MSMW is the irregular collection service.

ii. Since dust chutes have been observed fo have insanitary problems in new
apartment building arcas, the system should be prohibited. With the people's
cooperation, elevators will be utilized to discharge waste and dust chute
system will be prohibited. Moreover, since the latter is one of the main
obstructions in the introduction of a source separation of waste, it shall be
terminated. However, the municipality scems to find it difficult to prohibit the
usc of dust chutes, because more than half of the residents answered that they
will not stop using dust chutes due to its being inconvenient.

iii. It is observed that soil, home renovation waste, ash, cic. are disposed into
dustbins in detached and semi-detached areas. This attitude lowers the effi—
ciency of waste collection. This discharging manner should be improved with
the introduction of an incineration plant or a composting plant.
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iv,

ii.

A collection system for bulky waste has not been established yet. Since the
compactor vehicle is not capable for carrying this kind of waste, accidents
occur and work efficiency is lessened.

The arrangements for the collection and disposal of hospital wastes to landfill
arc somewhat less than satisfactory and arise out of shortage of incinerator
capacity at the hospitals.

Unless there is effective and reliable segregation of wastes at the point of
generation, hospital wastes should not be collected at the same time as domes-—
tic wastes or disposed at landfill.

Road sweeping and public area cleansing

i. Road sweeping

The roads of Lublin city are very clean and tidy and no urgent problems have
been found except for the limited budget appropriated for this service. How~
ever, the Municipality endeavour to minimize costs by introducing various
methods such as tendering. Efforts to introduce such new systems should be

‘continued and completed while the existing road sweeping machineries are still

fully capable. At present only a few MPO's road sweepers are working, due
to decrease in contracted work.

ii. Public area cleansing
There are many parks and public squares in Lublin City and they are always

maintained in tidy and clean condition. The necessity to introducc new
measures was not recognized.

Final disposal

Jawidz disposal site receives all kinds of waste because it is the only disposal
site of Lublin City. This situation makes it difficult to obtain land use con-
sensus from residents. '

The amount of waste carried to and disposed at the Jawidz disposal site is not

monitored by weight. This makes it difficult to understand the actual situation
of MSWM and to take timely countermeasures.
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iii, Some waste is blown and scattered around the surrounding arcas of the Jawidz

iv.

disposal site, creating insanitary conditions, because earth covering operations
are not properly done.

The new landfill at Rokitno is to be prepared and operated in accordance with
current best practices in Western Europe to isolate it from the ground water.
The ground water table is 5 m below the site base which is sand /gravel and
very permeable, making lining of the sitc a necessity. |

Business proposals on Municipal Solid Waste Management.

The Poznan Municipality has received business proposals concerning collec—
tion, recycling, treatment and disposal of waste. The proposal includes partici-
pation of private companies in the planning and operation of the activitics.

With the present economic situation of municipalities in Poland, business
proposals, which may relieve the municipality of heavier investments and
operations, are attractive offers.

- "Profit", however, is the precept of the proposal and would, therefore , oblige

the poplilation served to pay.

It is important that the municipality carefully considers the proposal; not only
in the light of the short term benefit, but the long term aspects as well must
be evaluated.

Treatment and recycliﬁg

The Lublin arca has 3 district heating systems, and consideration can be given
to the incineration of wastes to supplement this.

The recycling system has alrcady been established but does not function
sufficiently yet.

According to the public opinion survey result, nearly all interviewecs answered
that they are willing to cooperate in recycling. However, materials such as
glasses are not reused as they are not directly profitable to the people. In
order to promote the recycling activity of such materials, it is cssential to
cducate people on the importance of environmental protection,
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iii.

ii.

Reusable materials such as stee!l cans, aluminium cans and cartons, especially
the latter, arc increasing but not recycled due to the absence of a plant in
Lublin.

Equipment owned by MPO

Many containers arc stolen, missing or hidden; MPO is responsible for the
maintenance of the containers and, therefore provides the customers with
these. The cost of this provision is a burden to MPO.

Most vchicles are very old and repair costs are 'vcry high. In order to mini-
mize the actual operation cost and maintenance of machinerics, the repair cost
and depreciation must be also taken into account. It is nccessary to establish
a calculation system in order to judge the optimum time to sell or dismantle
the machine. It can be considered that buying new machines is morc ccon~
omical than using the existing old machines.

2) Institutional Sysiem

The following conclusions are made based on the cvaluation of the present institu-
tional system of MSWM in Lublin:

a.

i.

ii.

General conclusions

Incomplete legislation and absence of administrative and managerial tools at
local level hinder proper MSWM with regard to:

~  Enforcing compulsory household collection

- Enforcing competitive bidding of waste services

- Financing of waste services, raising of loans for invesiments

Many Polish municipalities are ineffectual in providing an appropriate MSWM
(and other public services as well) due to insufficient public backup. Only
limited experience can be observed in inter—-municipal cooperation as a tool
to form appropriate financially capable units.

Further, the municipalitics generally have difficultics in obfaining loans,

thereby eliminating the possibility to carry out feasible, but fully invested
hcavy projects.
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iii.

iv.

ii.

ii.

iv.

The tradition of public subsidization inherited from the former socialist system
causes very low financial contributions from the users for public services. This
results in inefficient and expensive services and lack in public interest in the
services (a service is assessed by the fees charged).

It is very difficult to overcome opposition and obtain land for new waste
facilities. Further, it is anticipated that the area where localization takes place
will receive a compcnsation for the resulting nuisances. These obstacles may
lead to inappropriate localization of waste facilitics based on deals between
bigger and smaller municipalities.

There is a general lack of experience in competitive bidding and the supervi-
sion carried out in the construction of facilities is poor leading to frequent
deviation from design.

Conclusions related to Lubiin Municipality

MSW-services in Lublin are generally carried out in a satisfactory way.

MPO is incorporated in the municipal organization as a unit accountable to the
Department for Municipal Management, which supervises its activities.

In 1993, MPO will be privatized and a new company will be fbrmed from it.

The drafted Law on Waste states the responsibility of the Municipality in
municipal waste management and the selection of a collector.

Although Lublin Municipality is involved in the new collection company
formed from MPO, it must consider competitive bidding as a tool to provide
the citizens in future with the best services their money can buy.

The fee for the provided waste service is collected by the collector (MPO or
private contractor).

The future fee collection system must be reorganized under municipal ordi-
nance in order to provide unified services to the citizens. Also, a municipal
control over the prices must be exercised to prevent racketeering or fluctu--
ations in prices ending in poor services.

Containers and dust bins are provided to the users by MPO, however, the
users do not sufficiently maintain them in sanitary condition,
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In order to enforce maintcnance and manifest an improved cleaning service,
as well as adopt a self financed MSWM, users should provide their own con-
tainers.

Generally, construction wastes constitute the majority of illegally dumped
waste, mainly by small construction companies without waste storage and
transportation facilitics other than trailer and vans.

Lublin Municipality has taken several important steps to enforce waste ser—
vices at construction sites to prevent illegal dumping. These should be required
in the application and granting of all construction permits, thus expanding the
services to new building construction arcas.
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CHAPTER 4 A DRAFT MSWM MASTER PLAN
4.1 Examination of Technical System Alternatives

As described in section 3.2, the EC PHARE Report prepared the two scenarios in
g‘ 2001 for the MSWM active plan of Lublin city below.

a. Scenario I includes the following clements

- A Sanitary landfill at Rokitno

~ A transfer station (600 tons/day) at the Wrotkow district

~ A composting plant (40,000 tons/year) at the Wrotkow district or Rokitno
landfill

- Anincincration plant (50,000 tons/year) at the Wrotknow district or other
suitable site

- Bottle and paper banks

— 12 public recycling and collection centres

b. Scenario II inciudes

— A sanitary landfill at Rokitno

— A transfer station

—~ Botile and paper banks

— 12 public recycling and collection centres

Due to time limit of this study, the examination of technical systcm alternatives
was not carried out. Instead, based on the Scenario | of the EC Report, a draft
MSWM Master Plan for the Lublin Agglomeration is prepared as below. The draft
does not include a transfer station, a composting plant and bottle/paper banks due
to the following reasons:

i. A transfer station seems to be unnecessary because:

- present collection vehicles are large (12 -~ 16 m®) and compaction
types; :

~  an incineration plant to be located within the urban area can be used
as a fransfer station; and

~  the Rokitno landfill is not far from the centre of Lublin city (24 km
from MPO base).



4.2

ii. A composting plant is not that nccessary because:

small demands for compost made from MSWM because of inclusion
of unfavourable substances

limited financial availability

ongoing biogas utilization programme at the present Jawidze landfill
on-sitc composting seems to be more feasible

iii. Need of bottle/paper banks highly depends on the market of the recycled
materials and public cooperation.  Therefore, the introduction of
bottle/paper banks will be examined at the time of introduction of separ—
ate collection system for the incineration plant.

Planning Framework

Using the Poznan Study as a reference, the pianning framework for the formulation
of a draft MSWM master plan is sct up in this chapter.

1) Goal, Targets and Strategies

a. Goal

The goal of the Solid Waste Master Plan is proposed as follows;

Development of Environmentally Sound
Solid Waste Management System
in Lublin Agglomeration

through;

Citizen's Participation, |

Establishment of Self-sustainable Solid Waste Manage-
ment and

Resource Recovery and Recycling”.



b. Targets

- To attain 100% collection scrvice rate by the year 2001.

= To incinerate 100% combustible waste by the year 2010.

—  To start operation of the sanitary disposal site by the year 1995,
-~ To terminate illcgal dumping by the year 2001.

Table 4.2-1 Target Schedule Unit:%

" Target 1992 1995 2001 2006 2010

!I Collection service ? 100 100 100
Incineration 0 33 66 100
Sanitary landfill 100 100 100 100

" Illegal dumping ? ? 0 0 0

¢, Strategies for the attainment of goal

The proposed strategies for the attainment of the Goal are detailed in the following
six paragraphs:

- Provision of facilities to apply to the basic objective for the execution of
the Solid Waste Management.

— Provision of solid waste services and facilities to comply with
minimization of solid waste production, minimization of the nced for
sanitary landfill, and utilization of solid waste as second raw materials
and for energy production, according to the nature of the solid waste.

~  Provision of appropriate and scheduled services to the citizens for the
proper storage, collection and reception of solid waste. Illcgal dumping
must be eliminated.

—  Self-financed solid waste management,

- Increase of public involvement in environmental protection and increase
in public attention on environmental matters.

~  Full control over activitics related to Solid Waste Managemcnt and the
cleanliness of the City.



2) 'Target Year and Population

a. Target year

The master plan covers the period from the year 1994 to 2010. The targeted years
for the master plan are as shown in Table 4.2-2,

Table 4.2-2 Target Year

I | Plan Target Year _ “
Master Plan 1994 1o 2010 H

" Long Term Improvement Plan 2004 to 2016

” Medium Term Fmprovement Plan 1999 to 2003

" Short Term Improvement Plan

1994 to 1998

|
|
|

b. Population forecast

The City Master Plan of Lublin estimated the population of Lublin city as 326,991
in 1985 and 440,000 in 2005. The annual population growth rate is calculated at
1.72%. Based on the growth rate (1.72%), the population forecast is prepared
both for the City of Lublin and Lublin Agglomeration, which includes Swidnik,
Leczna and several small Guminas, as shown in Table 4.2-3.

Table 4.2-3 Population Forccast

| Year 1985 1992 1995 2001 2005 2000 ﬂ
City of Lublin 326,991 | 352,500 371,000 411,000 | 440,000 | 479,000
Lublin
Agglameration NA 492,500 § 518,500 | 574,000 | 614,000 | 669,500




3)

Forecast for Waste Amount and Composition
Forecast on waste amount
i. Methodology

Waste generation will be projected based on population increase, creating a
margin for the increase in generation ratio attributed to GDP increase.

Discharge ratio of domestic ash from houscholds is assumed to reach zero (0)
by the year 2001 due to increasc in LPEC consumers and change in heat
source from coal to other modes.

The most direct influence on waste generation is the change in population, and
the cstimated annual population growth in Lublin Municipality for the
planning period is 1.72 %.

Based on the Japanese statistics regarding the relation between GDP and waste
generation, the increase in waste generation per capita per year is estimated
as:

- 1993 - 2000 1.4 %fyear
- 2001 - 2010 2.7 %/year

ii. Forecast on waste amount

The forecast for MSW and other wastes is presented in Table 4.2—4 bascd on
the WACS results and the above-mentioned assumptions.

Table 4.2-4 Forecast for MSW and Other Wastes, Lublin Agglomeration
unit:tons/day; 1 year=365 days

1992 2001 2010 l
1. MSW .
Household 182.2 243.9 361.4
Domestic Ash 14.8 0 0
Shop 3.2 4.3 6.4
Catering 2.6 35 52
H Market 4.2 5.7 8.4
Instituijonal 16.5 22.0 326
Road Sweeping 18.6 24.0 36.8
Butky 8.0 10.7 15.8
2. Other Wasles 41.1 55.0 81.5
Total 291.2 370.0 548.1
e e L T




b. Forecast on waste composition

In Table 4.2-5, results of WACS on the MSW are compared with the data in
Poland provided in the EC-Study; Municipal Waste -~ Strategy for Waste
Management and Applicable Methods for Collection and Treatment, 1992.
Data from a devcloped country like Denmark were also included.

Table 4.2-5 Comparison of Waste Composition Data for MSW

* WACS | WACS EC-~ EC- Den-
1592 1992 Study, Study, mark
without with forecast 1985
Ash Ash 2010
1. Combustibles R7.2 80.8 56 64 85
Garbage 61.1 56.6 38 27 "~ 35
Paper 142 13.2 14 28 41
(Dry Paper) - - - - a7
(Wet Paper) ' - - - - (24)
Textile C31 29 2 2 -
Plastic 44 41 2 5 6 it
Grass and Wood 23 22 - - -
Leather and Rubber 21 1.9 - - -
Other Combustibles - - 2 3
2. Non--Combustibles 12.8 19.2 44 36 i5
Metal 33 3.0 2 14 4 i
Glass 6.7 6.0 7 -
Ceramic and Seil 28 10.0 - -
In-organic - - 35 22 -
© Other(Non~Comb.) 0 0 - - 4
Totat 100 100 100 100 100
Note; * Composition of MSW (without ash and measured} excluding road swecping and

bulky wasles,

Although the wastc composition in Lublin and Poznan greatly differ at present,
it is predicted to be the same in 2010. Main changes in present composition
arc as follows:

~  Paper ratio will increase up to 28% as forecasted by the EC study.

- Garbage will decrease up to 34.0% as forccasted in Poznan study;

-~ Non-combustible ratio will increase up to 20% as forecasted in
Poznan Study.

- Other fractions would only be considered as minor changes.
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Based on the above, forccast for composition of MSW is done and tabulated
in Table 4.2~6. Forccasts for both waste amount and composition are illus-

trated in Fig.4.2-1 and -2.

Fig.4.2-1
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Table 4.2-6 Forecast on Composition of MSW without Ash, Poznan

i1
I Composition 1992 2001 0
Garbage 61.1 47.6 34.0
Paper 14.2 211 28.0
Textile 3.1 4.1 5.0
Plastic 44 6.2 8.0
Grass and Woeod 2.3 32 4.0
Eeather and Rubber 21 1.5 1.0
Metal 33 4.1 5.0
Glass 6.7 83 10.0
Ceramic and Soil 2.8 34 4.0
Others (Non—-combustible)} 0 0.5 1.0
" Total 100.0 100.0 160.0
Note: MSW here excludes road sweeping and bulky waste.

¢. Forecast on calorific value

Table 4.2-7 shows our survey data and the data of the 1984/85 waste study in
Poznan.

Table 4.2-7 Comparison of Three Contents and LCV, Lublin

1992 JICA
1984/85
~Waste
MSW | MSW | MSW With- | Suudy in
Without With Ash out Ash in Poznan
Ash Poznan
Moisture content % 49.7 493 35.7 41.8
Combustibie % 33.1 316 38,0 24.1
Ash % 17.2 19.1 261 4.1
Lower calorific vatue  (keal/kg) :
Moeasured NA NA 1,854 856
Estimated 1,213 1,146 1,805 -
Notc: MSW cxcludes road sweeping and bultky waste.

The 1992 JICA data shown above are weighing averages, taking the waste dis—
charge amount by each generation category into account.

The LCV (Lower Calorific Value) of MSW in future is estimated by multiplying
- the LCV of combustible wastes in thc wet base by the ratio of the future physical
composition, |

Bascd on the data in Japan, the LCV of scparated waste is cstimated in Table 4.2-
8 assuming a 10% inclusion of non-combustibles into combustibie waste. '



Table 4.2~8 Forccast for Lower Calorific Value

Year Lower Calorific Value
(kcal/kg)
Mixed Sep)amte
1992 1,213 1,320
2001 1,419 1,716
2010 1,628 2,217
Note: MSW excludes domestic ash and road sweeping and bulky waste.

4) Future Waste Stream

The waste strcam forccast for the years 2001 and 2010 are shown in Fig. 4.2-3 and
4.2~-4 respectively. The detailed caiculation shects are tabulated in Table 4.2-9 to
4.2-16.

[_Wasle Stream in 2001 l
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[ Waste Stream in 2010
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Table 4.2-9 Detailed Calculation Sheet of Waste Stream (1)
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Detailed Calculation Sheet of Waste Stream (4)
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Detailed Calculation Sheet of Waste Stream (5)

Table 4.2-13
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Detailed Calculation Sheet of Waste Stream (6)

Table 4.2-14
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Detailed Calculation Sheet of Waste Stream (7)
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Detailed Calculation Sheet of Waste Stream (8)

Table 4.2-16

I ) R
VIR T I g
P IO R g Ry
QLI T §§§ R LR L
ORI R R
S 3 B Y s
RO B e g
PR B 3% S RS
EUF U UE R TR
RERUIRURERE G R R LT
CETEOVIEIET T OATTTID RIS g
ERTT EEETET T EITTICY GEe kg
SRR IR EE Rl e U B 1731 VTR T
FEEE FRETELT Y e g
TR OCAETEECTTE R ag
FIEYOCEEIEECTRBETUW ajaginetyE A
T EREE T HRTTICE A i)
R by & T REITTTARR Rpgalaadegy &
ERAYY ARy T OERRITTURETR RgRyqatasyl a3l
TR
i i i il (b, [l
P 1 e 1w 133- iill ;gfﬁ%li@!gg RO IHE ﬁ

4~ 18



pord

5) Economic and Financial Condition

The economy of Poland is being restructurcd at present. The economic growth rate
for the past several years showed a downward trend duc to the collapse of the
former cconomic system although rapid growth can be expected if the social
economic condition becomes stable after the socio-economic structure is success—
fully reconstructed. '

The following case of cconomic growth rate is assumed in the study:
~ case A: 1995 same as 1990 level
1996 - 2000 3 % increasc/year
2001 - 2010 6 % increase/year

In this report, the ratio of the GRDP and the financial capability of the municipal~
ity is assumed to be in proportion to the GDP.

The changes in income level estimated from GDP per capita arc shown in Table
42-17.

Table 4.2-17 Changes of Income I evel

1985 1986 1987 1988 1989 1990
GDP (trillion =) 8.7 10.7 140 25.0 105.0 506.3
Exchange rate  (ZYUSD) | 1472 175.2 265.2 430.6 1446 9500
Population (million ) 373 376 37.8 37.9 38.0 38.2
GDP per capita  (USD) | 1,577 1,624 1,398 1,531 1,910 1,395
Reference: - (USH)
GNP per capila : : 1,860 1,790 1,690
WEIS* (6,470) (6,883) | (7,270) (1,560

Sources ﬁnczmﬁ §latysfyczny 1991, World ]yévelopmeut chorl

* mark WEIS ARC report (CIA,Economic Statistics 1990)

419



The calculation results are shown in Table 4.2—-18.

Table 4.2-18 GDP Estimated in 1990 Constant Price (million USD)

1950 1993 1995 2000 2005 2010

s

GDP (bill.USD) -

 Case A 63.6 63.6 63.0 73.7 987 132.0

*Financial affor--
dability of the Lub-
lin Agglomeration

(bill.z1)

Case A §33 833 965 1,292 1,729

(Note) * The figure is estimated by simply multiplying the budget of Lublin Municipality in 1993
(596 billion z1) by the ratio of 1.397 (the ratio of the popuiation of Lublin Agglomeration
to Lublin City) due to lack of information,

A shift to a post~industrial society in which trade and services will take the lead
is assumed to take place. The composition of industries in 2010 will be calculated
by extending the changes in the term from 1970 to 1989, as shown in Table 4.2—
19.

Table 4.2-19 Change of GDP (%)

Business category 1970 1980 1989 2010
Industry 54.6 521 479 36.5
Agricullure 173 15.8 12.7 A
Trade 9.9 12.8 18.5 31.2
Other Industry 18.2 19.3 20.9 233

The number of employees in each business category will increase in proportion to
the share of GDP, although the ratio of total number of employees to the total
population shall be maintained in the present level (about 43%).



6) Conditions for Cost Estimation

All désign and cost estimates presented arc based on the study in Poznan and the
assumption that new facilities for Lublin will be designed and constructed to meet
prevailing EC standards. However, one must bear in'mind that the present cconomy
of Poland cannot realistically afford overnight steps to change the level and
standard of the facilities. Improvements can only be obtained gradually.

All cost estimates were conducted based on the following:

~  The prices were based on the January 1993 prices.

~ Labour costs and investments for constructions and equipment available in
Poland reflects Polish price level. These prices are presented in Zloty (ZI).
Table 4.2-19 presents information on the January 1993 unit prices in Poznan.

—  Prices for equipment not available in Poland reflects price level -available in
Western Europe. These are presented in CIF prices of USD (1 USD = 15,700

Z1, January 1993).

- Costs for the acquisition of lands as well as for connection fecs (electricity,
water and sewerage) are not included.

- Costs for preliminary studies and design works for authorities approval
concerning the construction of facilities is not included.

~  All salarics are net salaries, including 20 % tax and 45 % social security
service.

— The inflation rate is not taken into account.

In order to obtain information on price levels available in Poznan, information on
- typical unit prices for earthworks, concrete works, buildings, efc., were obtained
from the following companies:

- AKO-consulting which is an engineering company in Poznan specializing in
provision of services for construction works.

~ Bud-Eko, a contractor in Poznan mainly involved in earthworks.

Table 4.2~20 presents information on unit prices available in Poznan January 1993.



Table 4.2-20 _ Information on Unit Prices Available in Poznan

DESCRIPTION

1 e emice mey, A
MATERIALS AND WORKS -
2| POZNAN, JUNE 1952

securily service:
~ manager
- engineer and mechanic
- driver and operator

Salary within construction works including 20 % tax and 45 % social

23.2 mill, Z¥month
22.6 mill, Zlfmonth
11.6 mill, ZVmonth

- Excavation of soil and 50 m irausport to storage heap

- Excavation of soil and 500 m transport to storage heap

~ Excavation of soil, 50 m transport to and compaction in an
embankment

~ Supply of gravel for drainage including faying in 1 0.3 m thick

layer

D 110 PVC laid in a 1 to 1.5 m deep trench

Supply and laying of stones for a stone drain (2m%m)

- worker 6.4 mill. ZVmonth
- clerk 4.1 mill, Zi/month
Earthworks

20,000 Zlim?
58,000 Zim®

35,000 ZVm®
58,000 ZVm?

348,000 Zl/m.
551,000 Zl/m.

FPavernents
Consisting of;
~ 3 ¢m asphalt top layer
— 7 em asphalt boltom layer
- 15 cm mechanical stable pravel
~ 30 cm course gravel
Consisting of 30 cm Iayer of mechanical stable gravel

406,000 ZVm?

81,000 ZVm?

Concrete works:
Formwork, reinforcement, concrete and all works for the following:

- Garage from a steel siucture with stecl cladding, including
foundation and concrete fioor
- Office building of brickwork, including all works

~ wall 3,944,000 Zkm?

- slab 3,132,000 Z¥m®

- column 3,596,000 Zlm®

- continuous footing foundation 1,856,000 Zm?
Buildings

2,668,000 Zim?

4,292,000 Zkm?

- Demp truck, 2 axle
- Tractor {type)

Fences

- 2 m high galvanized wire mesh erecled on palvanized Steel posis

cach 2.5 m 383,000 Zi/m

~ Gate (8 m wide) 8,120,000 71
Electrical works

- 4 x 95 m* {aluminium) including canhwork for trench 232,600 Zi/m
Purchase of Polish equipment :

~. Pump truck, 3 axle 446,600,000 ZI

371,200,000 71
145,000,000 ZI

Materials
- DMesel oil 4,900 214
~ Cement 34,000 ZVYS0kg
~ Steel beams 17,600 Zikg
~ Energy 760 ZkWh
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Technical System

1) Outline of Technical System

The proposed technical system for the MSWM Master Plan is summarized and

tabulated in Table 4,31,

Table 4.3-1

Outline of Technical System in 2010

Technical Sub-Systems

Conltents and

1. Discharge and Storage
a. Amount of discharge
b. Type of Refuse Bins

170,309 tonfycar (466.6 tons/day)
In addition to the present system, paper bags will be used for
detached houses,

2. Collection and Haulage
a. Coverage Ratio

{304 days of work a year)

b. Collection System Provided

©¢. Amount of Waste Collected

100%
~ Regular separate collection of combustibles and non—com-
bustibles
- Bulky waste collection
Recyeling cenlre collection
Regular collection of combustible : 358.9 tons/day
Regular collection of Non—combustible
: 83.2 tons/day

: 190 tons/day
;550 tons/day

L T

Bulky waste collection

— Recycling centre collection

{304 day/year)

Total : 516.1 tong/day
3. Public Recycling Centres
a. Number of Centies 8 places
b. Waste Amount Input:

: 19.0 tons/day

from balky waste collection
: 55.0 tons/day

fiom recycling centre collection
Cutput: :
to incineration plant

to recycling

10 final disposal

: 44.7 tons/day
. 1.6 tons/day
: 21.7 tons/day

4, Road Sweeping and Public
Arca Clcansing

The same as the present system

5. Intermediate Treatment
a, Pioposed Site
b. Received Waste

c. Capacitly
d. Working Hours
¢. Heat Recovery

Zadcebie, Area 5.0 ha

MSW excluding road sweeping and non-combustible wasles,
sewage sludge and hospital wastes

8 ton/hourfline x 3 lines and 576 tons/day

24 hour/day and 7,000 hour/year

Hot water supply 920 Tl/year

6. Final Disposal
a. Proposed Site
b. Daily Disposal
¢. Cumulative Landiitl
Amount
d. Landfiil Method

e. Landfill Area

Rokiing and site arca 38.0 ha
310 cu.m/day and 293.2 tons/day
3,050,000 cu.m from 1994 to 2010

Sanitary landfill and leachate is camied to sewage treatment
facility :
13.7 ha from 1994 to 2019

7. Recycling
a. Reeycling Facility

b. Gthers

Non specific facility will be provided except for those in the
private sector,

Administrative support to private recycling business and intro-
duction of on-site composting.
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