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

Residential Area

Conmercial Area

i

Yes EYEE 3

38 %

No 63 %

62 %

o

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

03-13 What is the problem(s) of your container(s)?

o T

_ H ' _ Residential Area | Comsercial Area H

" Too old and dilapidated 1T 29°%

H Inconvenient location 14 % 2} %
Insufficient capacity 37 % 21 %
Insanitary condition 21 % - 21 %

Others 1% 8 %
I don't know. 4% .ﬁ ¥

If you answer 3.dust chute to the question No.3-5, please answer to the question

No.3-14 and No.3-15.

Q3-14 Are you able to co-operate in carrying your waste to communal
containers fixed in your arcas without using a dust chute, if you are

requested so.

Residential Area

Yes 40 %
No 50 %
1 doi' t knos. 10 % ﬂ
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03-15 If "No", what are the reasons?

Residential Area
Present system is better. 44 %
¥e have nobody who will carry the waste to comaunal 0%
containers.
Communal containers are far. 8%
Communal containers are not hygienic. 13 %
Others ' LA

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

Residential Area | Commercial Avea
(ollected by the SANITECH 13 % 7%
Sold and/or collected by special collector 8 % 0%
Carry to landfiil site by ourselves 9% 4%
Sold to Junkyard 3% 4%
Others 21 % 43 %
I don’ t know. 30 % 32X

Within the replies of "Others", most interviewees replied "to discharge bulky waste

by containers."”

C-11



IV Questions on Services of Waste Collection in Your Area

Q4-1 Is there a collection service in your area?
Residential Area Comacrcial Area
Aparteent | Detached Total
Yes 76 % 53 % 87 % 100 %
No 23 % % 12 % I3
| don’ t know. 1% 0% 1% t% “

23 % of residents answered "no collection service”, however, it is not possible.
This is considered to be due to the lack of consciousness.

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

Q4-2  'Who collects your wastes?
Residential Area | Commercial Area E
SANITECH 72 % By H
Private contractor sub-contracted by SANITECH 4 % 3%
Private contractor other than the above i2 % 0%
Others z2x 13 %
Q4-3  Are you satisfied with the collection service?
Residential Area Comzercial Area
Private company Total
Yes 0 % 63 % 52 %
No 0% MK 45 %
i don' { know. 0 X 3% 3%

C-12
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Q4-4  If "No", what are the reasons? (Multiple answers)
Residential Arvea | Commercial Area
Frequency of collection service is low. 5 % 23 %
Collection time is irregular. 74 % 92 %
Collection time is very early or late. 8% 0%
Beﬁaviour of workers are bad. 0% 0%
Collection work is crude. 4% 31 %
Collection fee is expensive, 5% 8§ %
Collection fee system is not fair. 0% § %
Others o 5% 0%
Q4-5 Do you know how the waste discharged from your house is collected?
Residential Area | Commercial Avea
Yes 89 % 97 %
No iy 3%
Q4-6  If "Yes", how is the waste collected?
Residential Area | Commercial Area
Door to door collection system by collection worker. 7% 14 %
Residents, themselves carry waste to a compunal con- 83 % 33 %
fainer.
Collection from dust chute in the building. 2% 0%
Others 2% 3%
|1 don’ t know. 0% 0%
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Q4-7 How often is your waste collected?
Residential Arca j Commercial Area

Once § days 18-% 47 %
Once 3 - 7 days 2% 10 %
Once § - 14 days 20 % 0%
Once 15 - 20 days 2K 0%
thee 21 - 30 days 5 % 0%
- QOthers 4% 20 %

I 1 don' t know. 19 % - &3 %

Within the replies of "Others", the most interviewees replied to have more frequent

waste collection services,

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

Residential Area | Commercial Area H
Yes 39 % 37 % "
So 3 % x|
1 don” © know. 29 % 25 %
04-9 If "Yés", what time is your waste nommally collected?
Residential Area | Commercial Area !
6:00 - 8:59 32 % X
$:00 - 11:59 23 % 3%
12:00 - 14:59 0% 0%
15:00 ~ [7:59 0% 1%
Others 6% 0%
I don' £ know, 39 % 50 %
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YV Questions on Resource Recovery and Recycling

Q5~1  If the municipality introduces a separate waste collection system to utilize
waste(i.c. for instance yo'u are tequested to scgregate your wastes into 1.
food waste, ii. incombustible waste and iii. other wastes), would you
cooperate with the system?

Residential Area

Commercial Area

Yes

93 %

93 %

No

7%

7%

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

Overall
It requires several containers or plastic bags. 23 %
It requires certain effort. 0%
it requires several public containers, 8%
It is inconvenient. 6l %
It may increase collection cost. ' 8%
Others 0%

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

Residential Area

Commercial Area

Yes

99 %

100 %

%o

L%

0%

Q5-4  What Kinds of resource recovery from wastes and recycling do you know?
(Reply as many as you know)

Overall
Recycling of reusable materials such as papers, 87 %
hottles, etc.
Composting (Fertilizer from wastes) 19 %
Heat recovery by incineration 30 %
Others 0%
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Do you have somecone who comes around to collect or buy your reusable

Q5-5
or recyclable matcrials?
Residenti.al Arca | Commercial Area
Yes 4% 1%
“No 93 % 50 %
T don' t hkuow, 3% 3X i

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

Q5-6
" Residential
Area
Once a week 2 answers
fnce a wonth 2 anseers
" Once cvery two wonth { anseer
“ Once a half ycar { answer
" Once a year 1 angwer
" I don' t know. 4 answers
Qs-7
Overall
Valk 2
Bicycle 1
Pick-up Truck ]
Small Lorry 1
Handeart 1
Others 2
I don' t know. 2

C-16
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Q5-8  Instcad of selling recyclable materials to the collector, do you sell the

recyclable materials to the shops?
{Jverall
Yes 52 %

| No 8%

Q5-9  If the resident association of cooperative in your arca were to raise some
funds (in order to engage beneficial activities for residents), through sale
of rcusable of recyclable materials, would you be able to contribute or
participate?

Overall
Yes 87 %
No 6%
1 don’ t kaow. Tk

QS-l{) Do you feed food wastcs to your animals?

Overall
Yes 23 %
No %

C-17



Vi " Collection Fee and Financial Matters

Q6-1 Do you know which authority is responsible for Municipal Solid Wastc

Managcmcht?
ir
Residential
Area :
Provincial government 1%
Hunicipality _ 29 %
il Yourself 0%
H Nunicipal company (public) for example SANITECH 38 %
" Private company 2% )
Others 1%
1 don’ t know. A E

Q6-2  The present Municipal Solid Waste Management is being carried out by
the SANITECH, municipality and private companies. Do you think the
present MSWM is appropriate?

Overall "
Yos 2%
No b8 X

Q6-3 I "No", what organization should take responsibility on MSWM?

Residential Arca | Comeercial Area
Municipality 28 % 8 %
Provincial government 0% 4%
SANTTECH 22 % 45 % "
Private company 43 % 30 %
Others 7% 3%

Q6-4  How much do you pay for the collection service per a month?
The answers to this question are varied and any trend could not be
found. '

C-18



Q6-5 What do you think about collection fee?

]l Residential Avea | Commercial Area

“ Expensive 1% 4%

]I Little bit expensive 7% 4%
Little bit cheap 7% 17T %
Collection fee system is not fair. 3% 0%

" 1 don' t know. 72 % 75 %

Q0-6 Do you pay the collection fee dircetly to the collection company or

through your cooperative?

Residential Area

Commercial Area

Directly (hy yourself) 2% RER S
Through the Cooperative 73 % 7%
1 don' t know. 2% 20 %

C-19



Q6-7 Who and how is the fec collected?

e
Residential Area | Commercial Area H

.Tlirough bank account - 4% 50 ¥ u

¥ith the other payment to the Cooperative ns 50 %

Cashier of enferprises . 3% s

Others 3% 0%

Q6-8  The present waste management cost is not sufficient for maintaining the
beautiful scencry of the City and its environment. Who do you think

should bear the extra cost?

Residential Area | Comercial Area
Oent.ral governaent 4% 3%
Provincial government 5 % 7%
Kunicipality 48 % 47 %
Citizens by means of collection fee increase 13y 13 %
Others 8% 3% H
1 don' t Ynow, 22 % 27 % II

Within the replies of "Others”, more than half interviewees replied for "Board of

District



VI

Pablic Cooperation

Q7-1 Have you cver had any guidance of methods of proper discharge?
Residential Area | Commercial Area
Yes 6 % 17 %
No 9 % 83 %
Q7-2 Do you think "Clean Day" should be organized?
Residential Area | Commercial Area
Yes 68 % 63 %
No 19 % 21 %
1 don' t know. 13 % 0%
Q7-3

area in front of your house except for as the guardian?

Does anyone in your family clean the road shoulder or adjacent public

Residential Area

Commercial Area

50 %

Do you think public coopcration is nccessary in order to maintain the

If "Yes", can you cooperate with maintaining the beautiful city and its

Yes, overyday 12 %
Yes, sometimes M ¥ 2T %
Yo M3 AR
Q74
beautiful city and its cnvironment?
Residential Area { Commercial Area
Yes 9 % 100 %
No b % 0%
I don’ ¢ know 4% 0%
Q7-5
environment?
Residential Area | Commercial Area “
Yes 90 % 97 % "
No 10 % 3% "




Q7-6 Do you think public education for maintaining the beautiful city and its
environment is necessary?

Il Residential Area Conmércial Area
H Yes % % 100 %
No 2% [
1 don' t know 3% 0% Jj

Q7-7 1If "Yes", who should take such action?

II Residential Area § Commercial Area

H Central government 5 % 7%
Provincial government 8§ X 11 %
Municipality 66 % o X
School : 15 % 21 ¥
Family member 5% 0%
Church 3% T %
Others G% 0X
I don’ t know. 0% 0%

Findings

1) General Questions

~ 35 % of the interviewees arc not supplicd with heat by the municipal heating
distribution company. 60 to 70 % usc stoves which produce ash and the
remainder uses gas or clectric heating systems. 50 % of the ash is collected
separately to be utilized as construction material. The remaining 50 % is col-
lected with the municipal solid waste. Ash is usually discharged at an average
of 6.9 months per year (refer Q2-7,-8,-9,3-1).

—  The family expenditure of 50% of the population is 2 to 4 million z! per
month (refer Q2-11).

AT



2)

3)

Questions on Discharging Waste

42 % of families state that the garbage is discharged by the master of the
house (refer to Q3-4).

According to this survey, the ratio of residents who arc using dust chutes is
low at 3 % (refer to Q3-5).

71 % of the residents discharge garbage with a bucket (refer to Q3--6).

A fixed waste discharging timc was clearly not observed. However, a slight
tendency of discharging waste at the following time was seen (refer to Q3-8,~-
9}.

Residential arca :6:00 - 8:59, 18:00 - 20:59

Commercial area :15:00 - 20:59

40 % of the interviewed population complained about the waste containers
and 37% of the pecople interviewed in residential areas complained about their
insufficient capacity (refer to Q3-12 and Q3-13).

A standard manner of discharge was not observed (refer 1o Q3-16).

Questions on Waste Collection Services

37 % of residents in detached houses answered they were not receiving any
waste collection service (refer Q4-1).

70% to 80% of the collcction is conducted by SANITECH (refer Q4-2) but
collection in the new apartment building areas is mainly conducted by private
collection companies.

63 % of the residents are satisfied with the present waste collection scrvices.
However, 10 % of the interviewees were dissatisfied with the collection
services of private companies, with 56% and 74% expressing complaints on
less frequent collection services and irregular collection time, respectively
(refer to Q4-3 and Q4-4).

Only 49 % of the interviewed residents receive waste collection services once
or twice a week (refer to Q4--7).
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5)

6)

Questions on Resource Recovery and Recycling

Since 93 % of the intervicwed people are willing to cooperate with waste
segregation at source, the introduction of scparate collection is expected to be
accepted by the citizens (refer to Q5-1).

99 % of the interviewed people admit the importance of recycling waste (refer
to Q5-3).

Only 4 % of the interviewed people receive collection services for recyclable
materials (refer to Q5-5). More cfficient collection services should be intro—
duced to utilize more reusable wastes.

More than 50 % of the interviewed people answered "to sell rcusable things
to the recycle shops” (refer to Q5-8).

Question on Fee and Financial Matter

58 % of the interviewed people think that the prescnt MSWM done by
SANITECH, the Municipality and private companics is not appropriate. (refer
to Q6-2).

Morc than 70 % of the interviewed people do not know the present waste
colicction fec. Most people appear not to be interested in waste collection fee.
(refer to Q6-5).

About 48 % of the intervicwed people answered that the municipality should
provide subsidics to supplement the cost of SWM (refer to Q6-8).

Questions on Public Cooperation

More than 90 % of the interviewed people agreed to cooperate in SWM (refer
to Q7-4, 7-5).

60 % of the interviewed people answered that the Municipality should cam-
paign for SWM by mcans of public education (refer to Q7-7).
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APPENDIX D INVESTIGATION OF PRESENT AND CANDIDATE DIS -
POSAL SITES

D.1

Proposed Sites

Poznan Municipality requested the Study Team to investigate the following four
sites for disposal sites selcction.

- Northem arca of the existing Suchy Las disposal site

- Janikowo

- Starolenka

- Franowo-Michalowo

The land use agreement with Suchy Las for existing Suchy Las disposal site is
valid only until the end of 1993. According to the Municipality, the possibility of
extension of land usc permission is very thin, because Suchy Las is located outside
of the Poznan City. The Municipality does not have any measures to persuade the
citizens except financial offers, because the citizen of Suchy Las do not have any
obligation to receive waste from Poznan. In addition, the citizens in Suchy Las are
not cooperative to Poznan. Conscquently, the Municipali'ty has given up to get the
construction permission of Suchy Las disposal site after 1993

However, the northern arca of the cxisting Suchy Las disposal sitc was excluded
from the candidate sites because its use is allowed for only another few years.

SUCKT LAS LANDFILL S1TE ot e
- FEXISTING) Sy 1

FramovD Y5Ine

Fig.D.1-1 Location of Candidate Sites



D.2

D.3

Contents of the Investigation

The investigation of the candidate sites consists of the following surveys;

- Ficld reconnaissance
~  Study on collected data

The following data were collected.

1) Janikowo

2)

3)

a,  Topographical map
b.  Geological data

Starolenka
a. Topographical map

Franowo~Michalowo
a.  Topographical map
b,  Geological data

Resuits of the Investigation

b

Janikowo
Conditions of the site

—  The area of the site is 8.6 ha.

~ 3 haof it is a private land.

—  The site lies on the boarder of the Poznan and parts of the site belong to
the two towns (gmina).

—~  The road width in front of the sitc is 8 m and there is a meat factory
within 100 m from the boundary of the site.

—  There is a underground gas pipe, 300 mm in diameter, running along the
road in front of the site and it is designated as a security zone.

—~  Some private gardens with a small house are adjacent to the site.

- The topography of the site is irregular, because cxcavation, filling and
dumping waste were done without a plan.

~  The surfounding tand except the road side is a wheat field.

—~  The site is overgrown with weeds and pine trees.

i

e
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3)

Geological characteristics of the upper layer

- Disposed soil and wastes can be found up to 50 cm below ground sur—
face.

- A clay layer followed by a sand layer and another clay layer arc formed
from 50 em below the ground.

-  The ground water table is 1.5 m below the ground surface.

—  Topographically, the area is a watershed.

Starolenka
Conditions of the site

~  The area of the site is 65 ha.

~ It is partially occupicd by an asphalt plant and a storage yard of coal and
a railway siding for coal transportation, The remainder is a wheat field.

~  The land is privately owned.

- A historical fortification and the area inhabited with rare bats can be
found nearby.

—~  The site is almost flat.

~  Residential areas are located about 500 m southwest of the site boundary,

Geological characteristics of the upper layer

Although data on the geology of the sitec con not be obtained, the surrounding
conditions indicate a geology similar to Janikowo.

Franowo-Michalowo
Conditions of the Site

-~ The area of the site is 165 ha.

—  All lands are owned by the Municipality.

- The whole site area is cultivable.

- A railway station exists nearby.

- Absence of important monuments or sitcs of national significance,

- There is a residential area more than 200 m on the south boundary of the
site.



b. Geological characteristics of the upper layer

~  The layer of the topsoil is 50 cm thick.

- A clay layer followed by a sandy layer, gravel layer and another clay
layer are formed from the upper layer.

—~  The ground water table is 3.9 to 5.8 m below ground surfacc

The survey results are summarised in Table D.3-1.

Aviim,



Table D.3-1

Comparison of SWM Candidate Sites

ltem Janihowo Starolenka Framowo
1 Possibility of Land Acquldilon
1a Land use restriction Nil Industrial arca Nil
1b Lasd ownership 5.5 ha Privale 52.0 Private State
A4 ha State 130 Stale
ic Necessity of compensation Necessary Neoessary Neocssary
14 Other consicerations i) Nil Nil
2 Possibitity of Geting Nelghbourhood Con-
SOASHS - Necessary Ntccssary Neoessary
2a Necessity of rsighbouthood conseasos Neocssary Neoessary Necossary
i ] Necessity for size to be unsten Neoessary Necessary Neevssary
2c Necessity for isolative from nokse, dust and
odowr Ng Ny Nit
ot Cther conditions
3 Corapatibliity with Reglonat Development
Pans
3 Coempatibitity with development plans Nil Nil Yes
3b Coaformity with the Qity Master plan and Nil(park) Nil Good
Land use plan
3¢ Direction of whanization towanls sites Urbapjzation in prometion anta Urbanizativa in Promotion arca N
N ind
ad Other considerations fait]
4 Econonbe FeasBdlity
4a Location of sile (distance from main waste 7.0 km 5.5 km 7.0 km
geaersion anea
4 Arca of site (be) 86 ta 65.0 ha 165.0 ka
4 Life cxpediancy (years) Landfill 2.5 years 1andfill 15 years Moz than 30 years (Landfill)
«d Acoessability of public services Good Good Good
4% Public services availablc Eleotricily, Scwage & waler supply Eleciricity, Sewage & Witer Supply Electricily
o Present oonditions of site land use-=Green axea Land us¢--Indusirial arca Land ume--Field
Surface soil--Clay,5and, Clay surface woil--Clay, Sand Swiface soil--Clay, Sand
Ground wsltr kvel--GL-1.5m Ground water kvel--? Ground water kevel--GL~39 % -5.8
mn
4z Technical consideration Constyuction of s¢epage conwol work Construction of scepage control Cosstruction of scepsge contiol werk
(landfill) work {Laadfill) {Landfill)
4h Benefils of site upon completion Ni Nil Nil
5 Envirocmental AcceptabiEty
Sa Risk of drinking walkr poliution Low Low Low
5b Risk of surface waler pollution Low Low Low
3¢ Risk of floeding Ni it Ni
h ] Risk uf ground water pollutioa Low Low Low
p> Distance from ciber public facilities HGOWIEC Sation 2Zkm Water intake facility (watcr supply) FRANOWO Ststion (railway)
st Distance from deasely popilsied arcss 7.0 km 3.5 km 7.0 km
58 Hazands from dust nokes and odour Low Low Low
Sh Land use of adjanent arca Whest fickd Wheat ficld Wheat fiekt
si Stoge stability Flat Flat Flat
5 Inshore of niver fishery Nil Nl Ni)
Sk Termstrial vegesation and wildife Nil Little Linte
5 Impact on Natural landscape Measurable Measurable Measurable
5m  Historic places or stsuctuses N Yes Nil
p] Religicus places or structares N3 il Ni




D4

Evaluation

The following were concluded according to the survey results:

—  The Janikowo site is not suitable for the construction of SWM facilitics
because of a limited arca.

~  The usc of Starolenka and the Franowo-Michalowo sitc is possible if the
processing plant and the disposal site are constructed together.

~  Starolenka site should be preserved because of the presence of a historical
monument and endangers specics.

~  The priority is, therefore, determined as follows,
1 Franowo—-Michalowo site

2 Starolenka site
3 Janikowo site

D-6
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APPENDIX E OTHER FIELD SURVEYS

Ed

E.l.1

E.1.2

This section describes the results of the various miscellancous field surveys
conducted in this Study.

Investigation of Suchy Las Disposal Site

In order to obtain the basic data for making a diagnosis on the Suchy Las Disposal
Site, the only disposal site operating at Poznan City, topographical, geological and
environmental surveys were carried out. The results of each survey are described
here in detail.

Topographical Survey
A topographical map of the whole arca of the existing disposal site in the scale of

1 to 1000, was drawn by the Study team using the survey data.

The Suchy Las disposal site is situated near the northern border of Poznan and its
present area is approximately 12.94 ha.

The ground surface level ranges from 100 to 115 m above sea level though to 105

to 90 m above sea level going from the southern to the north—-castward area. The
average slope of the ground level ranges from 2 to 3 %.

Geological Survey
1} Boring Work

A borehole was drilled down to the depth of 20 m into the northern side of the
existing Such Las disposal site.



2} Sampling

Three undisturbed samples for laboratory tests were taken from the borehole at 6.0,
12.0, 17.5 m below ground level. Additionally one sample of peat was taken from
18.5 m below ground level.

3) Laboratory Test

The following tests were conducted on the three samples;

Permeability test

Unconfined compression test

Triaxial shear test

Consolidation test
Bulk density and natural moisture values were also taken. The vales for bulk
density and natural moisture were taken together with a triaxial shear test for the
sample of peat layer.

4) Laboratory Testing Methods

Permeability tests were carricd out using the ITB-ZW apparatus. Unconfined
compression tests results were determined for cubed samples with the dimensions
of 5 x5 x5 cm. Based on the triaxial shear test the angle of friction and cohesion
values were calculated. Consolidation test values of primary and secondary
modules of compressibility have been calculated for load ranges from 0.025-0.2
MPa and the values of sccondary modules of compressibility for load ranges from
.2-0.4 MPa (samplics from the depths 6.0 and 12.0 m) and 0.2-0.5 MPa (sample
from the depth 17.5 m}.

5) Test Result

From the geological investigation carried out to 20 m below ground level sandy
loam and silty loam layers were distinguished within the Quaternary Age Forma-
tion. For the depths ranging from 16.9 m to 20.0 m the Tertiary Age Formation
sediments represented by silty loam, peat (0.8 m thick) and fine sand were investi-
pated. The layers described above form a zone with a good bearing capacity with
the exception to the layer of peat. The values of additionally determined parame-—
ters arc as follows;



Table E.1.2-1 Characteristics of Soil

Depth of sampling Bulk density Natural moisture
m) (T/m®) (%)
6.0 219 11.6
12.0 2.23 10.5
17.5 2.10 134
| 185 1.06 130.0




Result of Geological Survey

Fig.E.1.2-2
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E.1.3

Environmental Survey
1} Objective of the environmental survey

The objective of the environmental survey is to know the present
environmental status of the area adjacent to the existing disposal site
in Suchy Las.

Also, when the environmental evaluation on the first priority. project
for Feasibility Study is conducted, the results of the survey will be
useful information as the environmental basic data.

Furthermore, at the time of the planning of new disposal site, it.
should be carried out taking into account the results as to the
mitigation measures against environmental problems caused by
waste.

2} Method of the environmental survey
Preparatory work

First of all, in order to identily the significant environmental impacts
caused by the operation of the municipal waste disposal facility, the
initial environmental matrix was prepared taking into consideration
the existing E C (European Communilies) environmental guidelines.

After that, the environmental factors, which may have significant
impact on environment and nced the detailed survey, were screened
with the current available information.(refer to Table E.1.3-1)

Field survey

The methods of the lield survey are divided into two manners.
Concerning the environmental factors with possible measurable
impact at the operation phase which were identified in the
preparatory work, the survey was carried out by the collection and
compilation of the existing data.
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As for the factors with possible significant impact items, the survey
was implemented by taking each sample in the surroundings of the
existing disposal site and analyzing the data obtained.

The field survey includes the following items;
Field v by U ilai 1l dsting d

The counterparts of the JICA Study Team, the Town Planning Office of
Poznan Municipality ,Inspectorate of Environmental Protection for
Poznan Province, and Institute of Meteorclogical and Water
Management Branch in Poznan have collected the following data and
information ;

- Air Pollution

- Location of public facilities {including material assets)
- Distribution of the natural preservation area

- Flora and Fauna

The above informatio_n was compiled by the Study Team.

Also, the following items were compiled by the Study Team with the
current available information.

- Soil pollution
- Landscape

v bv taki ing da

The Inspectorate of Environmental Protection in Poznan Provincial

_ Government {voivodeship), Adam Mickiewicz University in Poznan
city and the National Institute of Hygiene in Warsaw took each sample
and analyzed the data relating to the following environmental factors
under the supervision of the Study Team;

- Air quality (Offensive Qdor)
- Water quality {including the grand water)



- Noise nuisance
- Traffic volume
- land use

The site for field survey is shown on the Fig. E.1.3-1.

3) Polish Environmental Standards

The Ministry of Environmental Protection, Natural Resources and
Forestry has some environmental standards.

In co-operation with the Inspeétorate of Environmental Protection in
Poznan Provincial Government, the following standards could be
obtained concerning the air quality, water quality and Noise level.
These standards are shown in Table E.1.3-2, Table E.1.3-3, Table E.1.3-4.

Table E.1.3-2 Air Quality Standard in Poland.

{Allowable concentration of substances in Atmospheric air)
{unit: mg/m3)

Name of Substance 30 min, {Daily Yearly | Toxic danger
average | Average
coefficient
(D30} [(D24) [(Da) (Ka)

Sulphur dioxide (SO;) 0.44 0.150 10.032 -
SO, (after 1999) 0.40 0.150 10.032 -
Nitrogen dioxide (NO,) 0.50 0.150 10.050 -
Carbon oxides (CO) 5 1 0.12 0.5
dust - 0.120 {0.050 -
Suspended dust-total {SPM) 10.5 0.15 0.022 2.9
Ozone 0.1 0.03 - -
Chlorine 0.1 0.03 0.0043 14.9
Fluorine (F) 0.03 0.01 0.0016 40
Ammonia (NH3) 0.4 0.2 0.051 1.3
Methane {CH,) - - - -
Hydrogen sulfide(H,S) 0.03 0.004 |0.0010 -

note:} Concerning the CHy not define at present.




IomO] PUE 70 I1240] PUBR S0 Iamor pue o0l 1/5w JIUASIY
13m0 pue ('] I3MO] pue ('l Iom0] pue Q1| 1/5w uolog
IsmO] pue~0'l Im0] PUE ('] Jom0] pue Q1| j/Ew wns-s[elawl  AAgsy
I3m0] Due ('] 1a40] puE ('l 1em0} pue 'l (/5w [2%2IN
I3m0] pue 170 d2m0] pue 1°( Ismo] pue (0| 1/5w ( 9+1)) wniworyy
Tam0] pue 10 iom0] PUE €00 IamOp pue SO0 0| [/5w Wniwpe)
Iam0] pue 70 JamO] pue 1°'Q im0 pue (00| 1/8w 17
Jam0l put 7’0 dam0[ pue 1°9 JomMO0] pue ((0} (/3w 12ddo)
12mo] pue 100 JamOr puE 5000 Jomo] pUE 100°Q} 1/5W Kimoiol
12m0] PuE 170 d9m01 pue 1°( i3m0 pue 0| [/dw PE2T]
J3m0] pue S0 S IO puR 7O 19m01 pue £0QQ| 1/3w S1ouayg
Iam0] pue <00 Jamol pue Z00 IB3m0] PUB IQQy 1/fwW SOpIUBAD [X3 ‘SepIUBAD)
12m0] pue Q'9 13m0 pue (¢ 13/0] pUE ('] | i/Buw U230I1Iu  BlUOW WY
06 - 09 06 - 56 08-59) Hd Hd
I3M0O] pPUE 97 13m0l pue 97 1901 pue 77| oo arnjeradwal  I9Inp
19m0] PU (0001 13%0] PUE 0001 9 ueyl ssow] j/fuw (OQ) $90URISQRS DIALOSI]
Jamo{ pue 0% i2m01 puz Q¢ JamO] pue Qpfl (/B w ( z70S) saweyding
12m0[ PUe (0% 1m0} pue Q¢ I3mO| PUE (OGZ | [/8wW ( -1D) sspuoyd
lamo] pue (01 15m0] put 09 om0] pue gp) [/Fuw poyisw alewoydp Aq O
Jom0] puT 7] 1m0} pur g Jam0p pue ¢ |/Bw acd
111 11 1 ssel>  AlEnb Izjem
_ AM[eA  3]QISSTWPY jufy EETE]
pueiod ui prepuzig Anmend iaem £-£1°3 2198l

Pt



Table E.1.3-4

Noise Level Standard in Poland

(Allowable noise level in environment)

Type of environment

during hours

Noise Tevel
dB(A)

06.00 - 22.00

22.00- 06.00

Maximum
short
duration noise

level dB(A)

1 a) Suburban residential
area
b) Suburban recreation
area '

45

35

70

Z a} Residential Area
with small number of
shops, street traffic
not exceeding 1000
vehicles per hr.

b} social welfare areas

¢) areas involving
pennanent or long
stay of schoolchildren
or babies

50

40

75

3 a) :
as 2a) but with street

traffic not exceeding
2000 veh/hour

b) urban,parks,garden
plots
c) recreation and sports
grounds

55

45

80

)

Air pollution

Results of the Environmental Survey

According to the data of the Institute of Environmental Protection, in

1988, the incongruity with the air pollution standards throughout
Poland is 14 96 for SO; and 67 % for NOy. Moreovei_‘, 20 9% of the

measurement sites have recorded high density values of 5 times over

standard.
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Poznan City is also suffered from serious air pollution, especially, due
to SO, and NOy

The data of the air poltution inside the Pozan City is shown in below ;

- 80, 0.031 mg/m3
-NOy 0053 mg/m?
- SPM 0.025 mg/m3

Offensive Odor

Offensive Odor survey in the surroundings of the existing disposal
site was conducted as follows ;

sSampling

Air sampling was carried out at the following points. (refer to
Fig.E.1.3-1);

- Al (at the entrance gate to the landfili)

- A2 (about 50 m from the west part of embankment to windward

- A3 (about 100 m from the north-east part of embankment to
leeward

- A4 {(about 100 m from the east part of embankment to leeward

Test items

3 items listed below were tested at the laboratory ;

Ammonia (NHj ), Methane {(CH, }, Hydrogen sulfide (H; S)

Analytical methods

The analyses were made according to "The catalogue of methods for
manual measurements of atmosphere pollutions" developed by the
Environmental Protection Institute in Warsaw in 1990 and

recommended by environmental protection, Natural Resources and
Forestry,

E-11



The result of the survey

The result of the analysis is tabulated in Table E.1.3-5.

Table E.1.3-5 Result of Offensive Odor survey

Date: Date:
15th June,1992 30th june,
. 1992 -
General Condition General
Condition

Weather Sunny Weather Cloudy

Temperature 23¢C Temperature| 31 CC

Humidity 51% Humidity |55%.

Wind direction west Wind front east to west

‘ direction .
Wind speed 1.6- 3.3 nv/s Wind speed | 0.7 m/s
Result of measuremen
Sample point unit Ammonia Methane Hydrogen sulfides
(NH3 ) (CH4 } (HzS)
Al mg/m3 0.04221 0.0333 0.00220
A2 mg/m3 0.15074 - 0.00873
A3 mg/ms3 0.02677 - 0.019006
Ad mg/m? 0.01915 - 0.01694
note:) Nii;, H>5 were measured in 15th of June
CH,4 was measured in 30th of june
value is each average value from the 2 time measurements
Water Quality

The water quality survey in the surroundings of the existing disposal
site was conducted as follows :

Samoli

Walter sampling was carried out at the following points. (refer to Fig.E.1.3-1);

- W1 (at the south-cast side of earth embankment surroundings the
landfill). Samples could not be taken because the point had been
destroved
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- W2 (at the hollow part of the landfill and the most protruding
points to the east direction)
Water-level at 5.68 m below the ground surface
- = W3 (at the north side of the hollow part of the landfill)
Water-level at 4.74 m below the ground surface
- W4 (the most protruding points to the north, about 400 m from
the embankment surroundings the landfill }
- W5 (at the north-east side of earth embankment surroundings
the landfill) _
Water-level at 5.75 m below the ground surface
- WG (at the protruding to north, about 450 m from the landfill
embankment)
Water-level at 6.60 m below the ground level
- W7 (placed in the stream flowing into Glinomowieckie lake)
Samples é_ould not be taken because the stream dried up.
- W8 {Glinomowieckie lake)
beside the platform in the north-west part of the Iake
water transparency was also tested in the lake (it was 105
cn).

Test items
13 items listed below were tested at the laboratory ;

pH, COD, BOD, Total nitrogen(T-N), sulphates(50,-2),chlorine lon (Cl-),
lead {Pb), arsenic (As), cadmium (Cd), hexavalent chromium (Croé+},
mercury {Hg), PCB, Colibacillus

Analytical methods
All determinations were made in accordance with standards

obligatory in Poland or with methods allowed by the Ministry of
Environmental Prolection, Nature Resources and Forestry.

The result of the analysis

The result of the analysis is tabulated in Table E.1.3-6, Table E.1.3-7.
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According to the result, except for the Lead (Pb), it may be concluded
that there were no concentrations of the tested pollutants to exceed
Polish admissible standards.

Soil Pollution
The soil pollution standard is not established in Poland.

According to our hearing from the relevant authorities, soil pollution
problem occurred at the illegal dumping place in recent time.

Noise Nuisance

In order to recognize the situation of the noise nuisance in the
surroundings of the Suchy Las disposal site, the noise survey and the
traffic volume survey were carried out as follows ;

SUrvey points

The noise survey and the traffic volume survey were conducted at the
same survey points. The survey points are shown in Fig. E.1.3-2.

- NT1 (located at the entrance gate to the disposal site, on the west side
of the road)

- NT2 (located at the crossing of Suchy Las road, Morasko road and
access road to the disposal site)

Survey items

- Operation noise {Survey point - NT1)

- Transportation noise (Survey point - NT2)

- the number and direction of vehicle categorized as shown below:

i} large vehicle
ii) small vehicle

survey time

12 hours from 7:00 to 19:00 on weekday (15t of June, 1992).
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Noise level measurement method

Noise level measurement methods is based on the following standards
and regulations

- Noise. Measurement methods (PN - 81/N - 013006)
-~ Sound level meters. General requirements and tests
(PN - 79/T - 06460)
- The Cabinet Decree of 30th September, 1980 on environment
protection from noise and vibrations.

The results of the noise survey and traffic volume survey
The result of the noise survey is labutated in Table E.1.3-8.

Table E.1.3-8 Result of the Noise survey

unit;  dB{A)
Survey point NT1 NT2
Measurernent Ly Loy Leg Lgo Limax  Lmin Leq
Hour :
7:00 - 8:00 |81.8 36.0 69.4 44.5 88.3 30.8 63.7
8:00 - 9:00 {83.3 51.3 72.4 56.3 96.1 30.8 67.3
9:00 -10:00 186.3 45.8 73.5 54.8 89.4 33.6 67.7
10:00 -11:00 {83.3 38.8 70.7 49.3 88.3 34,5 66.2
11:00 -12:00 }86.3 45.5 73.8 52.5 91.5 36.7 68.1
12:00 -13:00 | 84.3 45.3 71.5 56.5 91.0 35.2 66.2
13:00 -14:00 182.3 45.3 70.1 50.0 89.3 35.3 64.3
14:00 -15:00 83.8 44,0 71.7 54.3 89.8 37.0 65.7
15:00 -16:00 [81.3 42.8 68.8 47.5 86.3 29.2 63.3
16:00 -17:00 |78.3 36.0 65.3 40.5 92.7 29.4 61.6
17:00 -18:00 }76.3 343 . 64.0 40.0 81.7 29.4 60.6
18:00 -19:00 |70.3 32.0 59.6 38.0 88.8 28.1 59.8
Average value 81.5 41.4 69.2 48.7 89.4 32.5 64.5
Leq 7:00 - 15:00 71.9 66.4
Interpretation :
Lmax - maximurm momentary sound level at Survey Point
Lmin - minimum value of recorded sound level corresponding with acoustic
background level after elimination of distinguishable sources of noise
L1 - maximum value of sound level at Survey Point
L9o - disposal operation noise level (without the traffic noise}
Lgg - acoustic background level (after elimination of the traffic noise and
operation noise level
Leg ~ equivalent sound level
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The result of the traffic volume survey is tabulated in Table E.1,3-9,
Natural environment
Natural preservation area

In the whole country, the Natural Conservation Act favours
establishment of national parks and reserves. The existing 15
national parks occupy 1,257 thousand ha of area (0.4 % of the
country).

The eighteen natural preservation areas are located within the
Poznan City as shown in Fig. E.1.3-3.

Flora and Fauha

In the whole country, following degradation of woodland, the living
conditions for many species of wild plams and animals are getting
worse. High endangered is at present about 400 plant species and
about 890 animal species.

There are many forest in Pozan City. However, there are not living so
many valuable species. Most of plants and animals are common ones.

Nevertheless, the {ollowing 3 species are designated to be preserved
especially.

- European beaver

- Bats

- Turf spider

Socio-economic environment
Land use in the surroundings of the Suchy Las disposal site

The land use in the surroundings {2000 ha) of the disposal site is
shown in Table E1.3-10.

E -~ 18



Table E.1.3-10Land use in the surroundings of the disposal site

Land use Area (unit: ha) | Percentage

Cultivated area 276.1 13.8%
Forest - 659.5 33.0%
Army management 840.7 42.0%
Waste dumps 18.0 0.9%
Garden plots 83.0 4.2%
Residential 11.0 0.6%
Public facility 10.1 0.5%
Others 101.6 5.1%
Total 2000.0 100.0%

Landscape

At present, many illegal waste dumping places can be seen within
Poznan City. Especially, on the open space, it constitutes aesthetic
problem.

The landscape surroundings of the existing disposal site is unseemly
because the surface of the disposal site only covered with soil without
green belt.

Location of public facilities

Fig E.1.3-4 shows the spatial distribution of the public facilities
(including the facilities of the historical value)

Most of the hospitals and primary schools are located in the center of
the city.

So many traditional architectures, not only religious facilities, like
churches but also cultural facilities can be seen everywhere within
the Poznan City.
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Survey on Private Confraclors

The situation of the private contractor operation had not been understood by the
municipality or SANITECH because a license for the waste collection service is
not required for private contractors and also most of them were established recent—
ly, at the end of 1991. JICA Study Tcam identificd two private contractors which
are carrying waste to the Suchy Las disposal site therefore it is understood that
other private contractors dealing with municipal waste do not exist.

There are two private contractors dealing with municipal solid waste collection in
Poznan City and both of these companies, which were established in 1991, provide
services to high rise apartment buildings located in the northern area of Poznan
City by using hoist trucks and large communal containers.

The similarities between the two companies are:

-~ Their clients are only cooperatives.

- They conduct services in the northern arca of Poznan City.

-~ The waste collection and transportation method is by hoist trucks with con-
tainers.

These are duc to the following rcasons:

- It is casy to collect waste collection fees from the cooperatives for a large
amount of waste produced rather than from detached house owners through the
direct fee collection system.

~ Transportation cost is less than in other arcas as they are working near the
existing landfill sites.

—  The initial investment for the equipment for this coliection system is minimal.

~  The system using hoist trucks with large communal containers is considered
to be the most efficient waste collection system in Poland, at present.

The two private contractors, LEWAR and TECH-KOM, are described below.

1) LEWAR

LEWAR originated from the construction and repairing department of the cooper—
ative and became independent in November 1991. They are operating waste
collection work in the Piatokowo area which consists of new apartments. They are
using two hundred and fifty 8 m® containers for waste collection services, and all
those containers are owned by the cooperative.



LEWAR collcets 8 m* containers, with 4 armroll trucks assigned to accomplish the
task, from the container yards provided in the apartment buildings and transports
it to the transfer station, located 2 km away from the centre of Piatokowo district
and 8 km away from the Suchy Las disposal 'sitc_, and unloads the waste there. The
waste is loaded and compressed into'a 10 m * container using a power shovel. The
density of waste doubles during this operation. These 10 m * containcrs with the
compressed waste are transported to the Suchy Las disposal site with a armroll car.
Two armroll cars arc assigned for this task. The purpose of this operation arc
considered to be the following;

~ 1o minimize the damage of the armroll trucks caused by .the rough
surface of the temporary access road to the Suchy Las disposal site
-~ to minimize the dumping fee of the Suchy Las disposal site

The basic information on LEWAR is described below;

—  Scope of Busincss
Waste collection and transportation
Rent construction machinery
Repairing of vehicle
Purchasing and selling of slag and ash
~  Equipment owned (concerning SWM) :
Container 8 m” : 120 units (owned by the corporative)

Container 10 m? : 3 units
Arnroll truck : 6 units
- Number of employees : 28 persons
- Population covered by LEWAR  : 44,190 persons
—  Number of houscholds covered : 12,395 housecholds
—~  Price of waste collection : 500,000z4/8m* container/trip

~  Quantity of waste collected per month ;
approximately 800 containers/8 m® container
—  Monthly trip record to Suchy Las disposal sitc

Table K.2-1  Number of Trips to Suchy Las Disposal Site

Month Number of Trips
(10 m* container)
Janvary 252
February 234
March 232
April 303 (Easter)
May 255




2) TECH-KOM

The owner of TECH-KOM came from SANITECH and the company was estab-
lished in December 1991. TECH-KOM is operating waste collection work in
Gmina Suchy Las, Gmina Czerwonak and Osicdle Zwycicstwa arcas locaied in the
northern arca of Poznan City. Osicdle Zwycicstwa area consists of the new
apartment buildings. TECH-KOM is using approximately onc hundred 8 m® con-
tainers and three armroll trucks. All wastcs are carried to the Suchy Las disposal
sitc. All of the armroll trucks were purchased from SANITECH. The basic
information of TECH-KOM are described below;

~  Operating area
i.  Osiedle Zwyciestwa in Poznan
ii. Gmina Suchy Las and Firms
iii. Gmina Czerwonak
iv.  "Poldrob™ Poultry processing plant

-  Number of Container carried to the Suchy Las disposal site
‘approximately 250 containers per month

Table 6.2--2  Service Area of TECH-KOM

Service Area Container
Osiedle Zwyciestwa in Poznan 150
Gmina Suchy Las and Finms 60
Gmina Czenwonak 30
"Poldrob" Poultry processing plant 16

~  Collection Fee : 500,000 zlotych per 8 m* container/trip

1) Miscellaneous

Like the contractors stated above, the military and the state casting company of
POMET are known to carry waste daily to the Suchy Las disposal site. The
military carrics approximately 8 ton of houschold waste daily with an armroll
truck. It is understood that POMET carrics 70 ton of moulding sand which is dis—
charged from its factory.
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Compost Market Survey

1) Objective of Survey
Compost is one of the most valuable products which can be produced through
wastc processing. A composting plant is expected to be one of the effective
facilitics which might be adopted in SWM M/P. Therefore the demand of compost
necds to be understood in order to examine the necessity of a plant in terms of
financial aspects.
2) Method of Survey
The compost market survey consists of the following three surveys:
~  Compost producers' survey in Warsaw and Katowice
- Compost customers’ survey of Warsaw and Katowice composting plants
~  Potential demand for composting in Poznan Province
i, Compost producers' survey in Warsaw and Katowice
There are two large and modern composting plants operating in Poland. They
arc located in Warsaw and Katowice and the operational conditions of both
plants were surveyed on 21 and 22 May 1992, '

ii. Compost customers' survey of Warsaw and Katowice composting plants
p ¥ g£p

Ten customers were interviewed from cach composting plant using a ques—
tionnaire between 23 June to 27 June in 1992,

iii. Potential demand to composting in Poznan Provincial
The agricultural department of the Poznan Provincial Government provided the
information on the present situation in agriculture,

3) Result of Compost Producer Survey

a. General

According to the survey the main objective of compost production in Poland is
neutralization of waste rather than producing fertilizers. The compost produced is
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being utilized mainly for land reclamation and cultivation of landfills. The quality
of compost is poor due to the contamination by many glasses and pieces of plastic,
and this is because waste scgregation is not being applicd at its sources. In
addition, it is observed that sufficient attention is not being paid to the quality of
compost,

In the workshop held by the study team of "Municipal Waste — Strategy for Waste
Management and Applicable Methods for Collection and Trecatment", it was
concluded that:

The use of compost should be limited to use on gardens (not food), forest, cultiva—
tion of low grade soils and as a means of restoring old landfills or despoiled land.
Large areas of Poland consist of sandy soils which require humus to maintain their
fertility and there appears to be a potential for creating a market. However, careful
consideration must be given 1o the widespread application of compost which could
contain environmentally detrimental materials such as heavy metals. It is generally
agreed that these potentiafly harmful materials should be constricted for possible
treatment rather than spread widely, making such treatment impossible.

Despite the problems associated with large scale composting, it has been agreed
that there are good opportunities for composting at garden or village scale in
Poland.

b. Warsaw Composting Plani

MZ0, the Warsaw municipal enterprise for cleaning services operates two com-
posting plants, one since 1965 (a capacity of 240 tons/day) and another since April
1992.

The latter is a full-scale plant, very modern and large, with 2 DANO drums and
produces approximately 130 and 10 tons of low and high grade composts a day
respectively, However, there are not that many customers buying compost and as
a consequence, the municipality assigned private consulting companies to do
market resecarch. At the moment the biggest customer is MZO itsclf and it plans
to use 20,000 tons of compost for the reconstruction of old tandfills in 1992, Most
of the compost is transported to the former landfill site 20 kin away from the
composting plant by trucks.

The basic information of the plant is described as follows:

- Expansion Program
Operation Start
Test Plant : 1965
Phase I Project : April, 1992
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Phase II Project : December, 1993

~ Capacity of Plant (Waste Received)

Project Main system Capacity  Total
Test plant : 50 t/day x 1 bio-stabilizer = 50 t/day 50 t/day
Phase | © 120 t/day x 2 bio-stabilizer = 240 t/day 290 t/day
Phase 11 : 145 y/day x 2 bio-stabilizer = 290 t/day 580 t/day

- Project Cost .
The total project cost for Phase I and Il is 30 to 35 mill. US$. 150 bill.
zl has been invested for Phasc I and a part of Phasc II so far.

- Productivity
Compost Production Production/Waste
Test Plant : 22.5 ton/day 145 %
Phasc 1 132 ton/day :55 %

Phasc 11 :145  ton/day : 50 %

~ Operation and Maintenance Cost
“This data was not available duc to a short operation period.

- Number of Staff

Total
Test Plant : 20 persons
Phase | : 50 persons
Phase 11 : 55 persons

- Type of Waste used for Compost
Only municipal waste is utilized for compost processing, however, segre—
gation of waste at sources arc not being carried out. Manual segregation
of bulky waste from municipal waste is carried out at the plant prior to
the fermentation processing.

= Price of Compost:
40,000 zi per ton for cultivation
60,000 zl per ton for fertilizer

- Production Flow
Unloading waste into a pit which has 3 days storage capacity.
Remove bulky waste manually.

Ist fermentation in Dano drum for 36 houts.
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Remove metal, hcavy objects, etc. usihg scveral sorting machines.
“2nd fermentation outdoors for 6 wecks with acration using an air
supply machine.
The production process of compost for cultivation is complete. Other
sorting processes are added to produce high grade compost for fertilizer
after these processes.

3 c¢. Katowice Composting Plant

MPO, the Katowice municipal enterprise for communal cleansing services has been
operating a composting plant, with a capacity of 240 tons/day since June 1989.
This plant is very modern and large with two DANO drums, and produces
approximately 120 tons of low grade compost. The population of Katowice is
approximately 300,000 and this composting plant accommodates half of the waste
generated in Katowice.

All the compost produced is being utilized as top soil for cultivation. There is a
demand for compost as the quality of soil in this region is not very fertile. The
main customers are the provincial and municipal governments and its enterprises
and compost is utilized for land reclamation and repairing of old mines.

B

; MPO, however, points out a problem, that is the rapid wearing out of the inside
liner of the drum due to non-segregation of waste.

The basic information of the plant is described as follows:

-~ Capacity of Plant (Waste Received)
120 t/day x 2 bio-stabilizer = 240 t/day

- Project Cost
The project cost is 6.7 mill. US$ at the present value.

— Productivity : 50 % of wastc
~ Operation and maintenance cost : 962 mill. zI per month
— Number of Staff : 23 persons
- Type of Waste used for Compost
Only municipal waste is utilized for compost processing, and segregation

of wastc at sources are not carried out. However, an experiment segrega—
ting paper, metals, glasses, organic materials and others started this year.

E-29



4)

- Price of Compost: 50,000 zI per ton

Result of Compost Customer Survey

Twenty of the customers purchasing compost from the two plants were inter—

viewed:

E~13 Compost Production Plant - Warsaw, Kampinoska St. 1
MPGK Utilization Department — Katowice, Milowicka St. 7.

The survey was carricd out between 20th June, 1992 and 3rd July, 1992.

After the interviews with the compost buyers, who purchase goods from the two

compost production plants, we concluded that:

a)

b}

Nine consumers are enterprises owned by the State Treasury while two others
belong to physical bodics. Four of the nine mentioned state cnterprises are
involved mainly in crcating' and 'building green arecas. The five remaining
repair and build green arcas t0 meet their own demands;, eg. the "Warszawa"
steel plant and hard coal mine "Wujek". Both private enterprises are linked
with building green arcas, improving soil quality, planting trees and bushes as
well as production of trees, bushes, flowers cte.

The percentage of services and production share of the total annual sales
differs considerably each year and it has been changing immensely during the
last three years. These are some of the trends noticed:

— decrcase in demand for flowers and vegetables grown in green—
houscs

- decrease in demand for cuttings in green areas and for improving soil
quality

- the private companies conducting less planting operations within
green and cultivated arcas

-~ less areas arc being cultivated.

The interviewces stated that this was caused by recession and having to import
flowers and vegetables from the EC countries.

The distance from the compost production plant to the place where the com-
post is used ranges from 1 km to 20 km.

E - 30

T



d)

g)

h)

)

k)

Compost produced by the production plants was first used for gardening and
improving soil quality. The daily consumption varicd considerably; the mini-
mum was S t/day and the maximum 40 t/day. At present, the majority of
compost is received regularly by the municipal waste dump in Pruszkow ncar
Warsaw, 40 t daily, since the 1st June, 1992,

Since not all of the interviewed consumers produced the data on the annual
compost purchase ‘we are unable to give the total amount of compost pur—
chased by the 20 companies in this report.

The interviewed companics utilize compost in the spring-summer—autumn
periods. Only one of them used it during winter for cultivation.

The price of purchased compost differed. This year, the Warsaw compost
production plant requested for buyers to pay: 40,000 z! for 1 t of poor grade
compost and 60,000 for 1t of fine compost and the Katowice compost pro-
duction plant received 25,000 zi for 1 t of poor grade compost in 1991 and
50,000 for 1t in 1992,

Compost was used in following ways:

—~  low grade soils were covercd with compost, then lawns were made
on them

~ low grade soils were mixed with compost and lawns were made on
fertilized soil

- pits were filled with compost and trees and bushes planted in the pits

- occasionally, compost was used in recreation gardens and tree nurs—
eries.

Compost was collected by self-discharge trucks with capacity of 10 ton -20
ton.

All questioned consumers agreed that the only reason they used compost for
was lack of humus, crop soil or peat on site and in its surrounding. Compost
from the production plant was the nearest obtainable material.

Half of the questioned uscd additional dressings such as gardening peat,
fertilizers, i.c. nitro—chalk, auperphosphate, potassium salt, lime, ammonium
saltpetre and multi fertilizers with trace elements. They use no animal dress—
ings. The quantity of fertilizers and gardening peat varied a lot, one of the
interviewed used 1,000 t of gardening peat and only 4 t of fertilizers in 1991
while another — 100 t of fertilizers and 1,750 t of compost from thc compost



preduction plant. One used 10 t of fertilizers and 100t of compost from the
compost reduction plant,

1) Al of thosc intervicwed agreed that the rcasons why they use additional
'drcssings arc:
- low quality of compost
—  high price (compost from a compost production plant costs 50,000
zl/t, while you can buy peat for 25,000 zl/t in Poland)
- problems with spreading thc compost, because it has a tendency of
caking
- compost production plants do not give results of compost content
tests listing components including heavy metals
- cornpost being contaminated with sharp metal waste (needles, nails)
ctc.
~  negative physical characteristics, i.c. caking during drought
- it has muddy consistence after rain which makes even spreading
increasingly difficult '
- dying of trees, bushes and grass or sometimes abnormal grass growth
— unpleasant odour

These complaints prove that compost quality is very low. All those inter-
viewed stress that they are cautious and often fearful when using compost.

5) Potential Demand to Compost in Poznan Provincial

With soil that is fertile and suitable for agricultural production, the province of
Poznan produces a lot of agricultural produce. A variety of vegetables and fruits
arc mainly planted on fertile soil, while only potatocs, carrots and onions are
planted on infertilc soil. Cow manure is used as fertilizer and is applied once
cvery year on the former and once every four ycars on the latter, Chemical
fertitizers are only used as supplements or substitute for shortage of manure.

The exportation of vegetables and fruits to Holland started recently as a result of
the rise in the valuc of crops produced through organic farming in Western Europe.
The production of flowers, however, has decreased since 1989 due to economic
recession.

High grade composts are strongly in demand for crop production.



6) Standard of Compost Quality

The standard was enforced by the Institute of Spatial and Communal Management
which was cstablished by the Institute Director on 28 April, 1989 as a standard
binding from 1st January, 1990.

General qualitative requirements

Compost should be characterized by the following organoleptic features: colour
cither black or brown, odour of fresh garden soil, lump structure being loose.

Strong putrid or peculiar odours are not acceptable.

Table E.3-1 Specific requirements for Compost

Classes
[ I n 181 Survey melthods
No. Features according to:
Type
D G D | G
1 Organic substance content, X of 40 30 20 BN-88/9103-07
dry mass not less than
2 Organic carbon content, X of dry 18 13 3 1
Bass, not less than
3 Organic nitrogen content, X of dry 0.3 0.6 0.3 BN-80/0520-13
nass, not less than
4 Phosphor content, ¥ F,0; in dry 0.5 0.4 0.3 | BN-88/9103-05
eass, aot less than
5 Potassium content. X K0 in dry 0.2 0.1 0.1 BN-88/9103-05
Bass, not less than
§ Reaction (pf in H0) 6.5 : 8.0 6.5: 8.0 5.0:9.0 | BN-72/0520-09
7 Tater content, ¥ 2540 25 : 40 a0 DN-88/9103-07
8 Size of particles, om -1 g:15 15:25 0:15 15:25 0:40 BH-?Z/SS‘EU-IU
g Content of glass ard ceramics. ¥ 0.5 L0 2.0 | BN-88/0103-08
not more than
Content of heavy metals, eg/kg of
dry gass, not pore than
10 d 9 15 25
il Cr 200 500 800
12 Cu 300 600 800
PN-81/C-047
i3 Ni 0] 200 200
i4 Pb 300 500 800
15 Zinc 1500 2500 2500




Survey on Scavengers

1) The Ohjective of this Study

This survey was carried out in order to understand the present situation of scaven—
gers who arc involved in personal recycling businesses. Uhdcrstanding the scaven—
ger situation is sometimes quite important in estimating the impact on society by
the implementation of a SWM master plan,

2) The Method of the Study
Ten scavengers were interviewed using questionnaires. _
The number of scavengers working in the Suchy Las disposal site was
counted at 11 am daily from 23rd June to 1st July, for 7 days.
The present status and the trend of scavengers in Poznan was investigated.

3) Resnlt of Scavenger Survey

The average number of scavengers at the landfill in Suchy Las disposal sitc
is about 20, as shown beclow;

Table E.4-1 Record of Scavenger Numbers

Date No. of Scavenger
23cd June, 1992 21
24th June, 1992 19
25th June, 1992 2
26th June, 1992 )
2Uth June, 1992 19
30th June, 1992 21
ist July, 1992 20
Average 19.86

Ten scavengers were interviewed, six of the interviewed scavengers work at
the Suchy Las disposal site and the other four within the City.

The age largely varied from 24 to 72 years old, with the mean at 53 years old.

Average income per month is 2,153,500 zl, where approximately 1,474,500 zl
comes from scavenging and the rest from welfare.
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None of them pays for permission to collect wastes,

Scavengers usc their own means of transport such as carriages, bikes and their
fect to take the goods and recyclable materials collected in order to sell them
to waste purchase stations.

Most scavengers answered that the selling price of recyclable materials do not
alter. However three scavengers pointed out that the prices of cardboard and
bottles fluctuated. The items which scavengers carned most from were non-
ferrous metals and cardboard.

The interviewed scavengers have been collecting wastes for an average period
of cight years and the average working day is 5.7 hours long.

The number of scavengers in 1991 as well as the quantity of wastes collected
and amount of money paid to scavengers can not be cstablished because
purchasing stations carry no separate record for scavengers.

The scavengers arc not organized in a trade union and carry their activity
without applying for legislation in the economic activity record.

They claim that the number of scavengers in the city decreases because the
inhabitants sell more and more wastes on their own. The number of scaven-
gers working at the disposal site thercfore increases because of shrinking
opportunitics within the city limits and the worsening social and economic
situation caused by unemployment.

Non-ferrous metals, scraps, waste paper, bottles and rags are collected manu-
ally at the disposal site and carried by the scavengers' own transport to the
purchasing station at the Suchy Las disposal sitc.

The interviewed scavengers claimed that the amount of recovered non—-ferrous
metals and iron dccreased and the quantity of waste paper from package
increased.



4) Result of Questionnaire to Scavengers

Q.1 Location
. Suchy Las : 6 persons
. Town : 4 persons
Q.2 Age

24, 61, 32, 55, 34, 65, 65, 63, 72, 60
Average age : 53.2 years old

Q.3 Income per month

total : 2,153,500 2l

scavenging work : 14,745,000 zt

pension : 1,208,000 21 (5 persons)
other work . nobody

Q.4 Do you pay money for somebody to conduct scavenging work.
no

Q.5 Who do you sell the waste collected to?
Surmet

Q.6 How do you carry it?
Bike
Carriage
Hand, Back

Q.7 Do the selling prices fluctuate greatly?
Ycs 03
No 16
Noidea :1

Q.8 Which items do you make the most money from?

Non—ferrous metal 17
Cardboard 17
Bottlc 01
Paper 12
Steel waste 12

Q.9 How long have you been doing the waste collection work?
3,5,3,20,02, 6, 35,8, 5, 2 years
Avcrage years  : 8.42 years
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.10 What are your usual working hours?
7:00 ~ 14:00 is the most common working hour.

Construction of an Inspection Building and Installation of a Truck Scale

An inspection building was constructed and a portable truck scale was installed
at the entrance of the Suchy Las disposal site.

Construction work was carricd out from carly May until carly Junc in 1992 and the
truck scale was uscd from 9th June. Since then all trucks entering the disposal site
between 7 am. and 4 pm. are weighed.

1) Equipment provided by JICA

Indicator/Recorder Model:HM-TCP150 1 sct
Load cell, Model:HP-1015W 2 pes
Spacer, Model:HF-1015W 8 pcs
Ramp plate, Model:HR-1015W 4 pcs
Rubber mat, Model:HG~-1015W 2 pes
Cable case, Model:HCW 1 pc
Engine generator, Model:EX-300 1 set
Auto-voltage regulator 300W 1 set
Spare cable for load cell 2 pcs
Spare cable for indicator ~ load celi 2 pcs
Ink ribbon 10 pes
Recording paper 100 1olls
Data sheet 1000 sheet/box 2 box
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E.6

2) Work Assignment

Surveying ~ Poznan Municipality

Detailed design _ JICA Study Tcam

Construction & installation = Poznan Municipality

Opcration Poznan Municipality {(SANITECH)

3)_ Detailed Design

The detailed design drawings concerning the truck scale arc shown in Data Book.

Time and Motion Study

1) The Objective of this Study

Solid waste collection involves intensive work. The cost for collection work is the
largest share in the total solid waste management cost. It is, therefore, necessary
to meet the following requirements to improve collection cfficiency:

Maximum use of truck capacity

Maximum use of legal working hours

Accordingly, this survey was carried out to comply with the need to understand the
present condition preciscly and determine the problems in order to preparc the
improvement plan.

2) Contents of the Survey

The contents include;
rclationship between time, distance and weight on collection and haulage
type of dustbin and container
working efficiency of collection workers
collection route
level of customers' cooperation for waste collection work
service level
maintenance and condition of equipment

E - 38



3) 'The Method of Survey

The activities of six different types of waste collection vehicles and a road sweeper
which belong to SANITECH were traced and rccorded preciscly.

The activities were precisely recorded using a record sheet. All waste collection
stations and the route taken by the vehicles were drawn on the map.

The quantity of waste collected by the vehicles were weighed using the truck scale
at the Suchy Las disposal site. In order to obtain the precise mass of waste, the
vehicles were weighed twice at the entrance to the Suchy Las disposal sitc; upon
entry and when departing.

The amount of waste collected with a road sweeper was weighed using the weigh
bridge installed in the premises in Surmet located near SANITECH as the waste
is usually deposited within SANITECH's premises.
The Study Team consist of four members including a driver. Duties and responsi-
bilities of cach member were assigned in the preparation stage. The following
objectives were assigned to cach study team member.
Group leader Dustbin and container studies {size, condition, number),
road condition, crew behaviour, collection vehicle (con—

dition, loading capacity, covering area)

Member A Mapping of the route and set out poinis for dustbins and
containers set out points

Member B Acquiring time, distance and weight measurements
Driver Tracing the solid waste collection vehicle
a. Time Recording

The following time were recorded in the ficld with a watch.

i. departure time from vehicle depot

ii. arrival and departure times from each point on the collection
route

iil. arrival and departure times from disposal site

iv. arrival time at vehicle depot



The time consumed in each cycle was calculated later in the office.

b. Distance

The following distances in kilometres were recorded in the field using the
odometer of a car. -

it

iif,
iv.

distance in kilometres at the time of departurc from the vehicle depot

distance in kilometres at the time of arrival at each station

distance in kilometres at the time of arrival at the disposal site
distance in kilometres at the time of arrival at the vehicle depot

¢.  Dustbin and Container

Dustbins and containers were counted and classificd according to their size

and types.

d. Mapping

The following information were marked on the map.

i

ii.

iti.
iv.

collection route
collection points

dircction of vehicle depot
dircetion of disposal site

scrial number of the collection points

4) Sworvey Schedule

The survey schedule is as follows;

Table E.6~-1 Schedule of Time and Motion Survey

Date Type of Vehicle Status Category of Collection Area “
in 19492
23 June Compaction tuck Direct Downtown
24 June Compaction tmck Birvect New apattment arca
25 June Compaction trock Direct tictached and semi-detached housing
area
25 June Armroll truck Sub-con New apartment arca
29 June Compaction truck Sub-—-con Downtown arca
30 June Armroll truck Sub—con New apartment - area
29 June Road sweeper Direet Provintial Read
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5)

a,

C.

Result of Survey
Relationship between time, distance and weight on collection and haulage
The results relative to the matters said above are summarized in Table E.6-2.
Type of dustbin and container
i. New Apartment Areas

8 ~ 10 m* communal containers are widely used, however, 1.1 m* com-

munal containers and dustbins are used in some apartments using dust
chutes. Waste collection is less efficient in this system.

ii. Old Apartment Arcas

1.1 mr’ communal containers and dustbins are generally used. Most of the lids
and some of the wheels of 1.1 m® containers are damaged making collection
more difficult to the workers. Most dustbins appeared to have been damaged
by the loading machine of the compactor truck creating additional work such
as cleaning the container yard.

ili. Detached and Semi~detached Houses

Only dustbins are used in this area. The residents place everything in the
dustbins, including grass and soil. The container comprising soil, etc., exceeds
100 kg, that even a hydraulic jack was not able to lift it.

Working efficiency of collection workers

The productivity of the trucks obtained by the survey is shown in the table
below.

Table E.6-3 Productivity of the Collection Vehicles

Date Type of Vehicle Status Productivily Category of Collection Area
in 1992 ton/man/hour
23 June | Compaction truck | Direct 0.253 Downtown
24 june | Compaction truck | Direct 0.430 New apariment arca
25 June | Compaction truck | Direct (.230 Detached and semi—detached
house area
25 June .| Armroll truck Sub-con 0.807 New apariment arca
29 June | Compaction truck | Sub-con 0.321 Downtown arca
30 June | Armroll fruck Sub-con 1.143 New apartment area
29 June | Road sweeper Direct | ——seem Provincial Road




The detailed data of cach survey arc presented in Table E.6.6-4 to -10.

d.

2.

f.‘

Collection route
Collection routes traced are shown in Data Book.
Level of customers' cooperation for waste collection work

The residents’ cooperation towards waste collection was unsatisfactory, In the
downtown area, especially where the container yard was provided in the inside
yard, it was observed that the manner in which waste was discharged of was
intolerable in several cases. There was a large overflow of waste from the
container, In this case, the waste collection workers swept and collected it.
This awful discharge manner was found to be one of the causes for low work
cfficicney.

In the detached and semi-detached housing areas, it was found that people
discharging anything into the dustbins was a considerable problem. Soil,
home carpentry waste, home factory waste , etc. disturbed the waste collection
work.

Service level

The waste collection service reached a satisfactory level if the frequency of
waste collection was not considered.

Maintenance and condition of equipment
The armroll truck and the road sweeper broke down during the survey. The
standard of maintenance work can not be determined from the few facts

available. However it can be said that most of the machineries are too old to
be maintained in good conditions.
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Date
Yeather

Collection area

Crew

Type of vehicle

Table E.6.6-4

Diesel  consumption

¥orking hour

23 June 1992

Sunny

Centrum, Stare Miasto
Driver-1, Worker-3
Compaction Car, Liaz Universal, Loading capacity 14 m® 6 ton
0.1 km / 335 1 = 0.52 km/1
5:50 to 14:00 =8 h 10 m

Data of Time and Motion Survey No.l

Muwber of trip 2 trips
¥aste amunt collected: Ist -~ 3.92 ton
2nd - 4,35 ton
Total - 8. 27 ton
Productivity 82T ton/4m/ 8 h 16 m= 0 253 ton/man/hour
Time Dura } Mete | One Activity St | Container collected Av. Haulage | Waste
tion {r trip No 0ty
from- to min. | km | km 112 1 | 1.} m* |Others |bri. [ret. | ton
5:50- 6:05 151 0.5 Inspection, Preparation m m
Ist trip
G:05- 5:19 14} 53| 4.8 |Garage to Collection area
6:19- §:10 1Y) 7.5 2.2 | Haste cbllection work 23 33 35 3 pl. 5 [3L95] 3.92
8:10- 8:35 25 [21.8 ] 14. 3 {Collection area to Suchy las
§:35- 9:00 25 122.31 0.5 {Unloading waste
Znd trip
9:00- 9:20 20 |37.3 115.0 | Suchy Las to collection area
9:20-11:16 116 [{39.1 ] 1.8 {Waste coliection work 18 35 29 3pl.{ 423477 4.35
11:16-12:05 1 49 155.0]15.9 | Collection area to Suchy Las
12:05-12:27 22 155.6 | 0.6 |Unloading waste
12:27-13:07 40 ] 70.1 | 14,1 | Suchy Las to Garage
13:07-14:00 53170.1 0 [Filling up, Washing, efc.
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Table E.6.6-5

Date

Weather
Collection area
Crew

Type of vehicle

Diesel consumption

Working hour
Mumber of trip

Waste amount collected:

Data of Time and Motion Survey No.2

v 24 June 1992
: Rainy .
Osiedle, Kopernika, Grunward
Driver-1, Worker-2 :
Compaction car, Liaz RTIC, Loading capacity 14 m® 7 ton
73.6 km / 120 ) = 0.6} kn/1
5:50 10 14:00 =8 h 10 m
2 trips
- 3,78 ton
- 6.76 ton
Total - 10.54 ton

Ist
and

Productivity 10.54 ton / 3m /8 h 10 m = 0.430 Len/man/hour
Time. Pura | Mete | One .Activity St | Container collected Av.ﬁaulage ¥aste
tion |r trip No Oty
from- to min. | km | knm ‘1101 |11 m® {Others {bri. {ret. | ton
5:50~ 6:10 200 0.2 Inspection, Fuel, Preparation m m
Ist trip
6:10- 6:30 20| 4.5 | 4.3 |Garage to Collection area
6:30- 8:06 9% | 7.3 | 2.8 ;¥%astle collection work 7 28 l'pl. 16.6 [23.6 | 3. 78
8:06- 8:51 45 123.6 | 16.3 } Collection area to Suchy Las
8:51- 9:06 15 |24.2 | 0.6 jUnloading waste
nd trip
9:06- 9:40 34 137.8 | 13.6 | Suchy las to collection area
8:40-11:35 115 [39.3 [ 1.5 | Waste collection work 1 48 I1ph (0.} 10,1 ] 6.76
11:35-12:30 56 ] 58.4 J 19.1 | Collection area to Suchy Las
7l2:30—12:40 | 165901 0.6 {Unloading waste
12:40-13:35 55 1 73.1 114.1 { Suchy las to Garage
13:35-14: 00 25 113.6) 0.5 Filling up, Washing




Date
Weather

Collection area

Crew

Type of vehicle

Table E.6.6-6

Diesel consusption

Yorking hour

Mumber of trip

Waste amount collected:

Data of Time and Motion Survey No.3

25 June 1992

Sunny

Osiedle, Swierczewo

Briver~], Worker-2 _

Compaction car, Liaz RTK, loading capacity 14 m® 7 ton
7.2 km / 120 1 = 0. 64 kn/l

5:50 to 14:00 =8 h I0m

2 trips
Ist - 2.58 ton
2nd - 3.05 ton

Total - 5.65 ton

Productivity 565ton /3m/8h 10m= 0230 ton/man/hour
Time Bura | Mete | One Activity St | Container collected Av. Haulage | Waste
tion [T trip No Qty
from- to min. | km { ¥m 116 1 {11 m* {Others [bri. {ret. { ton
5:50- 6:03 13} 0.1 Inspection, Preparation m m
Ist trip
6:03~ 6:14 111 2.4 | 2.3 |Garoge to Collection area
G:14- 7:55 1 101§ 3.5 | 1.1 |Waste collection work 44 1di 14pl.y 10 10 2.58
7:55- §:32 37 120.3 | I6.8 | Collection area to Suchy Las
8:32- 8:50 18 120.9 1 0.6 | Unloading waste
énd trip
§:50- 9:45 55 137.2 | 16. 3 | Suchy Las to collection area
{9:15- 9:30) 1 (15)
9:45-11:36 111 138. 11 0.9 | Waste collection work 45 133 19pl. { 1D 10 3.05
11:36-12:10 34 156.4 18.3 Collection area to Suchy Las
12:10-12:25 15157.0 1 0.6 ! Unloading -waste
12:25-13:35 70 [77.2 §20.2 [ Suchy Las to Garage
13:35-14:00 251712 0 jFilling up, Washing




Table E.06.6--7

Pate
Weather

Collection area

Status
Crew

Type of vehicle
Diesel consumption
Working hour
Mumber of trip
Waste amount collected:

Data of Time and Motion Survey No.4

25 June 1992

: Sunny
: .Osiedle Rusa, Piastowski

: Sub-contractor of Sanitech
Driver-1
Armroll type, STAR
117 km / 30.5 1 = 3. 84 kn/)
16:55 to 22:00 = S h 05 m

3 trips

1. 39 ton/trip x 3 trips

417 ton

Productivity 417/ 1man /5 h 05 m = 0.807 ton/man/hour
Trip Time Dura { Meter One Activity St Waste |
No. tion trip No- CQuuantity
from - to min. km km ton
16:55-17:00 51 531 Inspect.ion, Preparation:
1 | 17:00-17:15 | 15| 535.0 | 4.0 |Garage to collection point
17:15-17:25 §0] 535.0 0 Loadiné container i 1.39
17:25-18:15 | 50| 554.4 | 19.4 |Travel to Suchy Las
18:15-18:25 16 ] 855.0 0.6 ! Disposal waste
2 18:25-15:00 35. .571.2 16. 2 § Suchy Las to collection point
19:00-158:15 16| 571.2 0 | Loading container 2 1. 38
19:15-19:40 26| 588.1 16.9 | Travel to Suchy las
19:40-19:58 i0} 588.7 0.6 | Disposal wasie
3 19:50-25:30 40 | 608.2 18.5 | Suchy Las ta collection poiat
20:30-20:40 | 10} 608.2 0 ] Loading container 3 1.39
20:40-21:10 0| 628.3 20. 1 | Travel to Suchy tas
21:10~21:20 10 628.9 0.6 | Disposal waste
21:20-21:55 { 35| 648.0| 19.1 |Return to gacage
21:55-22:00 5| 648.0 G | Stop work due to wheel damage
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Date
‘Weather

Collection area

Enterprise
Crew

Type of vehicle

Table E.0.6-8

Diesel consumption

Horking hour

Data of Time and Motion Survey No.5

29 June 1992
Sunny
Osiedle Chwaliszewo, Srodka, Zawady
1 Sub-contractor of Sanitech
i Driver-l, Worker-2

Compaction type, loading capacity 16 m?

105.6 km / 160 1 = 0, 66 km/l
01:55 to 12:45 = 10 h 50 m

Mumber of trip i 3 trips
Waste amount collected: lst - 3.58 ton
2nd - 3.29 ton
Ird - 3.58
Total - 10.45 ton
Productivity 10.45 ton / 3 man /10 h 50 m = 0.324 Lton/man/hour
. Time Dura [ Mete | One Activity 1St | Container collected Av. Haulage | Waste
tion |r trip No qQty
f;om- to min. km km 110 1 |11 m® |Gthers | bri. | ret. ton
1:55- 2:00 5 0 Inspection, Preparation m m
Ist trip'
2:00- 2:15 151 2.1 | 2.1 |Gorecka CGarage to service ar
2:15- 4:15 120 | 5.1} 3.0 |¥Waste collection work 13 32 25 2pl ] 21 21 3. 58
4:15- 4:45 30 ]19.4)14.3 | Collection area to Suchy Las
4:45- 5:00 15120.4 1.0 ] Unloading waste
2nd trip
5:00- 5:20 20 131.2 {10.8 | Suchy Las to collection area
5:20- 7:35 135 1333 2.1 | Waste collection work 21 32 2 b pl | 10 10 329
T:35- 8:25 50 |38.5{ 5 2 | Cullection area to Suchy Las
§:25- 8:45 20 139.1 1 0.6 {Unloading waste
3rd trip
8:45- 9:15 30 168.6 )29.5 | Suchy Las to collection area
9:15-11:05 25 §69.6 1 1.0 |Waste collection 21 17 15 5pl. [16.4116.4| 3.58
11:05-11:20 119 |69.6 | 0 Breakfast
11:20-12:00 40 187.6 {18.0 | Collection area to Sucly Las
12:00-12:15 15188.2 1 0.6 | Unloading waste
12:15-12:4% . 30 105.6 | 17.4 | Suchy Las to Gorecka Garage




Table E.6.6-9

Date
Weather

Collection area

Crew

Type of vehicle

30 June 1992

Sunny
Osiedlie Przyjazni
Driver-1
Acmroll type, STAR

Data of Time and Motion Survey No.6

¥orking hour 12:45 to 17:30 = 4 h 45 m
Mumber of trip 4 trips
Waste amount collected: lst trip - 159 ton
2nd teip - 124 ton
3rd trip - 1. 39 ton
4th trip - 1,21 ton
Total 5 43 ton
Productivity 543 ton / I man / 4 h 45 m = 1. 143 ton/man/hour
Trip Time Dura |Meter | One Activity St | Waste
No. tion | trip : No-{ Quantity
from - to min. km km ton
12:45-13:00 15 0 Inspection, Preyaration'
i 13:00-13:10 10 2.0 2.0 | Garage to collection point
13:10-13:15 G 2.0 0 { Loading container i
13:15-13:38 23 1.2 9,2 | Trave! to Suchy las
13:38-13:55 17 11.8 0.6 | Disposal waste 1. 59
pA 13:55-14:15 26 210 9,2 | Suchy [as to collection point
14:15-14:25 10 210 0 { Loading container 2
14:25-14:39 141 20.6 8.6 | Travel to Suchy Las
14:39-15:00 21 30.2 0.6 | Disposal waste 1. 24
3 15:00-15:35 35 42. 3 12. 1 | Suchy Las to collection point
15:35-15:40 5 42.3 0 | loading container 3
15:40-16:00 20 53.5 11. 2 | Travel to Suchy Las
16:00-16:05 5 94. 1 0.6 lisposal waste 1.39
91 16:05-16:30 25 63. 4 9.3 | Suchy Las to collection point
16:30-16:40 10 63, 4 0 | Loading container 3
16:40-17:00 20 4.0 10. 6 | Travel to Suchy Las
17:00-17:10 10 4.6 0. 6 | Disposal waste 12t
17:10-17:30 2 80.5 5.9 | Return to garage
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Table E.6.6-10 Data of Time and Motion Survey No.7

Date

Weather
Collection area
Crew _

Type of vehicle
Diesel consumption
Yorking hour
Mumber of trip

Waste amount collected:

23 June 1992
Warm night
Glowgowska Street

I Driver for road sweeper and | for water tank car
Road Sweeper and I. 15 m® Water tank car

192 km /61 1 = 0.31 km/1
20:00 to 4:00 =6 h 00 m
2 trips

Ist trip - 0.35 ton

2nd trip - 0 ton

Productivity B0 kg + 60 kg / 7.2 km = 56. 9 kefhm
Trip Time Duration | Total D. [One trip Activity
No. from - to min. km km
20:00 - 21:30 30 0 Repairing
1 21:30 - 22:00 30 0.6 0.6 |Travel to liydrant,
Charging water
22:00 - 22:10 10 1.3 8.7 Travel to the sireet swept
22:10 - 01:30 200 8.5 1.2 Sweeping work
$1:30 - 01:42 12 12.0 3.5 | Travel to Sanitech site
01:42 - 01.48 6 12.0 0 Disposal waste 0.39 ton
i 2 | 01:48 - 01:56 7 12.6 0.6 |Travel to Hydrant
B1:55 - 62:05 10 i2.5 4] Charging water
02:05 - 04:00 115 1.2 6. 6 Machine Breakdown, Repair
End sweeping work
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