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2. Goals of the scientific research
The major goals are:
Apply Ecohydrologyfor urban river restoration as an integral compoémntegrated
Urban Water Management;
Established hierarchy of parameters influencin@oimance carrying capacity of
existing reservoirs against eutrophication symptbss
- identification of threats in the city catchments;
- analysis patterns of contaminants transport in tiogla to discharge
characteristic;
- possibilities of harmonization existing hydro-temah infrastructure with
ecosystems in urban catchments.
The approach is to reduce pollution load, improveinod water quality and ecological status
of Sokolowka River.
3. Characteristic of the study area
The City of Lodz has a diminished water resourcekratention capacity. The main reason
is situation of the City of Lodz on the watershedeostep between uplands and lowlands.
Sokolowka River is the left tributary of the BzuRaver, crossing the northern part of the city

represents a typical urban storm water receiver.

Catchment area: 44.5 km?
River length: 13.4 km
River channel regulation: 100%
River channel gradient: 0.55%
Impoundments on the channel: 5
Annual rainfall: 535 mm
Annual discharge: 153 mm
Average flow: 0.17m3/s

Tab.1Characteristics of the river
The river’'s natural flow gradually disappeared nigenowadays supplied mostly by around 50
storm water outlets. The main channel was regulatedoncrete slabs, to straighten the
course and deepen the bed for purpose of runaghtien.
In the city catchment are situated five reservdiipper Pond with surface area 1.64 ha and
the average depth 1.4 m, Lower Pond with surfaea 408 ha and average depth 1.0 m,
Zgierska Reservoir, Teresy Reservoir and PabiamdsziRoir.
Along river catchments (Fig.1) there are three at river landscape: municipal, semi

natural and agricultural.
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Fig.1 Three parts of Soko éwka River landscape; 1- mpai¢ci2- semi natural, 3- agricultural.
4. Sampling stations and monitoring system
Samples were collected 3-4 times a month from adyssites (10 sampling stations along the
river and 5 stations on its reservoirs -Fig.2).
The following parameters were investigated durlmgghiydrological year 2007 and some of

the results are presented here.

* physical (temperature, oxygen, concentration, pH, conditgtimineral and organic
suspended mater content);

* chemical (TP, TN, P-PO4, N-NH4, N-NO3, heavy metals);

* biological (zooplankton, phytoplankton, chlorophglj-
For pilot monitoring purpose, samples for physicahalysis (temperature, oxygen,
concentration, pH, conductivity, mineral and orgasuspended mater content), chemical
analysis (TP, TN, P-PO4, N-NH4, N-NO3), biologiealalysis (zooplankton, phytoplankton,
chlorophyll-a) were collected from 10 sampling stations alorgyrilker and 5 stations on its
reservoirs (Fig.2).
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Fig.2 Sampling stations on the Sokolowka River

Nr Sampling station Nr Sampling station
1 Folwarczna 8 Teresy Reservoir

2 Osadnik 9 Teresy River

3 Upper Pond 10 |[Brzoza

4 Kaskada 11 | Soko 6wka

5 Lower Pond 12 |Brukowa

6 Zgierska Reservoir 13 |Pabianka Reservoir
7 Zgierska River 14 | Pabianka River

Tab.2 Characteristics of the study sites

Full results of conducted research together witictatabular summary have been presented
and discussed in the " Monitoring of physical ahdrical parameters of the Sokolowka
River — summary of the two years result” reportléiney are not going to be the subject of
this study.

5. Research progress 2007

5.1 Database

In 2007 the process of collecting technical docusatgon, maps and studies on the
Sokolowka River and valley was completed.

To complement the meteorological database, puldiedilable information on 24-hour
precipitation value for 2007 was used, obtainedftbe weather station no.124650 (Fig.7),
http://www.tutiempo.net/en/Climate/LODZ/124650.htm
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Fig 7. Precipitation 1-X1.2007
5.2 Gauging stations
In 2006/2007, in cooperation with University of mdDepartment of Hydrology and Water
Management, staff gauges were installed for periatkasurements of water flows. The staff
guages were located in four control planes: FolaaacStreet (Fig.3), Lewa Street (Fig.4), the

Brzoza River (Fig.5) and Drewnowska Street (Fig.6).
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During the 2007 research season, readings wera takemaximum levels of water in the
flow, and also measurements of current flows tveiceonth.

The key measurement points are control planes @obkma Street and Lewa Street) as these
points show the biggest variability in water levaigd flows.

Additionally, it should be mentioned that the riN@sin in this section is of an urban
character with a typical big-city buildings andnstiorm sewerage dump is introduced into the
river. The measured flow values and the observedman water levels have been presented
in (Tab.3) and (Fig.10,11) respectively.

5.3 On line monitoring stations

Apart from weekly measurements on the river antecbhg data, in the 2007 season, an on-
site visit was performed to select optimum postsistall flow meters and a weather station
that work on-line. An inventory was done on thesstp together with the University of Lodz
Department of Hydrology and Water Management thatided basis to select three control
planes (Fig.8) and to design wells for flow mefig).9).
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Fig.8 On-line stations on the Sokolowka River.
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On—line monitoring station Folwarczna street (1)

On—line monitoring station Lewa street (2)

On—line monitoring station Sokotowska street (3)

Sokotéwka River

Fig.9 On-line stations on the Sokolowka River

6. Results
6.1 Hydrological measurement
The year 2007 with a huge precipitation sum of 84#m (as contrasted to 451.1 in the

respective period of 2006) should be assumed yeeat

! Period 1-X1.2007
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Study site Min. Max. | Average Number of
m/s m/s m/s measurements

Folwarczna | 0,000 0,024 0,010 18

Lewa 0,007 0,305 0,032 27

Brzoza 0,004 0,129 0,019 25

Drozdowa 0,026 0,347 0,093 25

Tab.3. Annual flow characteristics 2007 year

Violent weather phenomena observed in Lodz directuence the quality and volume

resources of the Sokolowka River. These extrema&grhena and the river high water level

they caused showed high discrepancies in hydrologicitoring between the measured states

and the observed states (Fig.10a,b).

Additionally, the river shows a big variability #bw range (the minimum and the maximum

values, Tab.3) which is a reason why a proper ewan of the river with traditional

mechanical methods may not reflect full hydrologh@aracteristics of the river.

That is why, in order to precisely measure flowsam urban river it is necessary to use

automated flow meters that perform on-line monitgrof flows on characteristic spots on the

river (Fig.8).
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Fig.10b The level of water on the Lewa Site

2 Source data: Department of Hydrology and Water &g@ment University of Lodz
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6.2 Physical and chemical parameters
Results of physical and chemical tests performednduthe 2007 season (Fig.11,12,13)
showed that the top medium concentration of nutsi€¢mP, TN) and matter (TSS) occur in

test point no.1 — Folwarczna and no.2 — Osadnik.
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Fig.11 Average values of total suspended solidSjT% 2007
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Fig.12 Average values of total nitrogen (TN) in Z00
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Fig.13 Average values of total phosphorus (TP) in 2007
Such big concentration of biogenic compounds infifs¢ two measurement posts is a result
of illegal dumps of household sewage, leakageshef éxisting sewerage system and

introducing storm-water dump into the river.
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Existing reservoirs on the river significantly reguthe nutrients level in water but permanent
sewage dump points along the entire flow lengtherigtate its physical and chemical
parameters. Such a big inflow of impurities intecascade of water reservoirs destabilises
biotic processes and by deteriorating water quatiBgenerates eco-potential of the
Sokolowka River valley

6.3 Detention pond nutrients balance

In order to permanently prevent the cascade ofrwaservoirs against inflows of impurities a
sedimentation basin was made in 2002. It is locatedhe flow section below Folwarczna
street (Fig.2).

Fig. 14 Storm pond: A-normal level of water , B-sednts
On the basis of the data collected in the 2007rekeseason, an analysis was performed of

biogens and the total dissolved matter by analysiagr incoming to and outgoing from the
detention pond.
Data from two control site no.1 Folwarczna and r@s2dnik were taken for analysis.

Analysis results have been presented on graph$3;i§,17). respectively.
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Fig.15 The total suspended solids (TSS) in 200fositst Folwarczna and Osadnik.
47% of all TSS samples taken in the 2007 seasomnexhwashing matter from the basin with

max. value ofL0.05 mg/lof inflow to the basin and07 mg/lof outflow from the basin.
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In 22% of samples phosphorus was washed out, a&8r(g/linflow 0,57mg/loutflow).

In 78% of samples showed phosphorus accumulatica. ri inflow,

outflow).

Efficiency of the sedimentation basin for the 2@@ason has been shown in Tab.3.

Two periods — before and after cleaning of the mtedea pond were compared. It was shown

that the top efficiency of the basin occurred imrataly after the maintenance process

(sediment removal) in the period October — Decer2béi7.

I-1X.2007 | X-XI11.2007
TTS 9% 30%
TN 24% 40%
TP 26% 47%

Tab.3.Characteristics of the detention pond efficje
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On the basis of the conducted nutrients (TN —FigTPtFig.12), matter balance (TSS-
Fig.13), and the detention pond efficiency it slidog stated that its current form of work is
not a sufficient element of protection for the @t on the Sokolowka River.
Improvements in its biogeochemical and technicitiehcy in order to significantly reduce
suspension and biogenic substances are necessary.
6.4 Concept of the detention pond modernization
On the basis of the conducted research and afédysas of technical parameters of the
sedimentation basin, an initial concept for modsation of the structure was developed.
The concept assumes building three zones:

1. a zone of intensified hydrodynamic sedimentation

2. a zone of intensive biogeochemical processes

3. azone of bio-filtration
Appropriate shaping of its hydrodynamic and planicture shall positively influence upon
growth of sedimentation and reduction of biogemesutflow water.
Introduction of plants in the bio-filtration zonkadl stabilise sediments and reduce release of

the internal load to the reservoirs in the flowolethe sedimentation basin.

7. Conclusions and next steps

Chemical and physical parameters of water wereyaed|with the purpose of identification

of threats in the city catchments and patternsoafamination transport.

Data (Fig.11,12,13) indicate that average concgairaof total suspended solids, total
nitrogen and total phosphorus were higher in thieoavka River then in reservoirs situated
on river (decreased in reservoirs but increasetvan between reservoirs).

Reservoirs cascade reduces pollutants load alomgitler course but high sediments and
nutrients accumulation in the reservoirs may ingeeedanger of internal load and algae
blooms appearance.

The highest nutrient concentrations were observéidshand second sampling stations along
the river in the typically municipal area, but theghest reduction of TSS, TP and TN
concentrations was observed in the first reserf&tii3). The high levels of nutrients in urban
area (st.1-Folwarczna and st.2-Osadnik) arise feowariety of potential sources including

septic tank seepage, combined sewer overflows ratasg sewer overflows and deteriorate
water quality and ecological stability of ecosysseBokolowka River.
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However, to properly evaluate physical and chempeabmeters with highly variable flow in
the river it is necessary to install an automadimpler which, when synchronised with a flow
meter, shall sample the river in its full rangdlofvs (from minimum to extreme).

The research during 2008 year will be focused on:

monitoring physical and chemical parameters of wate

statistical analyses data 2006 and 2007;

installation of the automatic online hydrologicaldaclimate monitoring station;

A

elaboration feasibility study for the concept o thetention pond modernization.
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