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REPORT

On the Ground Water Flow Model testing for Polustroso pilot area

Historical background. Hydrogeological features ofPolustrovo

Chalybeate water springs of Polustrovo have beenvirsince the first half of XVIII century.
From that time the mineral water has been usette@t “nervous weakness”, anemia and
catarrhal inflammation of eyes. Peter the Greatsbifmvas one of the first patients. After 1770
the spring grounds were included into the estat8esfator Teplov (he was commemorated in
the name of Teplovodsky prospect, which used tobetween Kliuchevaya str., and nowadays’
Revolution highway). Before the Soviet period tt@gitory had natural drain lines and bodies —
ponds, furrows, pools, into which water from Palogb aquifer was discharged. By this the
water table was kept under the surface and waggiirlg was prevented.

In XIX c. the Polustrovo spa was started, wheréep#t were treated by mineral water drinking
and bathing. The fire of 1870 destroyed all buidgirof the popular spa, and it never was fully
restored.

In 1933-35 a factory for bottling Polustrovo minenater was built on the site, it is in operation
until now.

There have been long periods, when the use of folWas water for drinking and health
treatment was accompanied by its discharge withoytuse. In particular, this can be said about
60—70s of the XX century, when the territory ofkaievka-Poliustrovo was intensively built up
by houses and industrial facilities. Due to thehhigater table of Polustrovo aquifer (level of day
surface or even above it) all construction and teai@nce activities there were preceded by
intensive pumping of groundwater from unwateringebmles. But the introduced drainage
systems were inefficient and repeatedly failed myriirst years of existence. After that the
original groundwater level was restored withinfe&a months.

It should be noted that Teplovodsky prospect, whiséd to run in parallel to Zamshina str., and
Piskarevsky prospect in Kalininsky district, weldreg an open water channel (Teplovodskaya
ditch (kanava)). It had a function of a natural grdwater drain. In the period of intensive

district development Teplovodskaya ditch was filleénd the territory was built up.

At present this area has a problem of water logggngundwater flooding) of yards, basements,
cases of caved in asphalt and bogging of parksusBolo aquifer appears on the surface as
rusty pools 1-2 m in diameter.

In a number of locations free flow of groundwatemii boreholes has been observed for several
years.

A completed survey detected reasons for water maggnd gave recommendations on its
elimination.

To exclude water logging it was recommended to kbgvand build a modern drainage system,
which would follow the regime of natural dischafantermoraine aquifer with a discharge into
the city sewage system or into natural streanshdtld be noted that best available technologies
and materials should be used in the constructicdheftrainage system. They should secure the
reliability of structures subjected to the impathmh-pressure, aggressive ferrous water.

Filled-in springs and plugged flows do not solve g@roblem in this complex hydrogeoogical
situation, on the contrary, they contribute to tieneration of groundwater springs in new
locations.
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The considered site of Polustrovo aquifer has wniggdrochemical and hydrogeological
features, therefore, the problem of spontaneowssffoom boreholes, seepage of groundwater to
the surface and possible water bursts at construstiould be solved not on the local level, but
for the whole “problem” area.

Underestimation of water head from Polustrovo aguahd its hydrogeological characteristics in
urban development and construction can producgative impact on the stability of structures
and water logging of land.

GWFM testing for Polustrovo pilot area
Taken the main problems of the area, the followssges were proposed for studies:

1. Protection of Grazhdanskoe and Polustrovskoe gmeatedt deposits from pollution caused
by the transport of contaminants from the overlyaggifer.

2. Development of a complex of measures preventinggative impact on Polustrovskoe and
Grazhdanskoe groundwater deposits from prospeatidgconstruction activities.

3. Study and forecast of flooding of basements andwtitice structures by the high-pressure
groundwater.

In the ' phase of joint activity the Russian side provideé following basic dataset on
Polustrovo pilot area:

Polustrovo_holes.mdb - database of boreholes deRotustrovo area, contains the
following tables

Geology — Geological description of borehole layer

Holes — list of boreholes with common description

Lithology_legend — Legend of lithological compasit with filtration coefficient
Attributes are described in Access Table Constructo

Polustrovo_holes.shp - boreholes for ground watdriatermoraine aquifers
Polustrovo_shore_line_altitudes.shp - altitudehafre line of surface water bodies
Polustrovo_new_frame.shp - new boundary of Polustmlot area
Polustrovo_ground_water_isohyps es.shp -isolinegadér level in ground water
aquifer

Polustrovo_intermoraine_piezometric_contours.sbprss of water level in
intermoraine aquifer

Due to several reasons, i.e. exceptionally comi@tgeological and hydrogeological conditions
in the area, complex modeling tasks, and, what astnimportant, insufficient information
available for the identified modeling area, the a3 and Italian experts made a joint decision
to increase the size the area to model and toot@biditional information, where possible.

In the 2% phase of the activity the Russian experts werdecting and processing new
information required, as well as specifying theadathich had been sent earlier.

Thorough analyses of more reports were done to fime information on geological and
hydrogeological features of the area; hydrogeokigitata were collected. The team used the
experiences of modeling the Shuvalovo pilot ardackvwas implemented the first, in respect of
information needed.

As a result of complementary data collection attjwthe following hydrogeological information
for the extended modeling area was provided:
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Hydrogeological map of the upper intermoraine aguifor the entire area of St.
Petersburg (and the coverage of the pilot area Hey ibtermoraine aquifer) with
lithological characteristics of the rocks (Fig.1)

e Upper intermoraine aquifer

® Boreholes

Fig. 1 Intermoraine aquifer within the increaseldtparea Polustrovo
A map of ground water with lithological charactéds of the rocks;

2 hydrogeological sections (longuitudinal and crosg of the pilot area (Fig. 2)

Tpasaany

Fig. 2 Cross-section, line 4-4.
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Intermoraine aquifer and ground water levels irb86holes.

The information was collected from various sourdesn reports of studies, which were carried
out at different time with different detailedneskherefore, time was needed to bring the
information to conformity in accordance with modemmform stratigraphic scheme; to interpret
lithographical characteristics using a unified sifisation.

To assess the problem pfotection of Grazhdanskoe and Polustrovskoe grourader deposits
from pollution caused by the transport of contaminis from the overlying aquiferthe data
were collected for 82 chemical analyses of grourdewin boreholes located within the pilot
area (Fig.3)
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To study he problem afevelopment of a complex of measures preventingegative impact on
Polustrovskoe and Grazhdanskoe groundwater depositen prospecting and construction
activities additional land-use data were collected and madeladble to Partner 3: quarters,
buildings, streets, green areas. Besides, compkanyedata were collected on surface relief,
surface physical coordinates, minor water bodi@se@, rivers), shore line marks

In the framework of the tasBtudy and forecast of flooding of basements and sufface
structures by the high-pressure groundwatehe Milan experts got a historical informatiomn fo
Teplovodskaya ditch, which was there in laté" 1@ntury and served for discharging of
Polustrovo water, thus providing natural drainafythe area (Fig. 4).
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Fig. 4. Teplovodskaya ditch

In 1960s, the period of intensive district devel@pm) Teplovodskaya ditch was filled in and the
territory was built up.

This information should be taken into account whienulating the flooding, which occurs in the
area (Fig. 5).

/

Fig. 5. flooding of upper intermorraine water ind&rovo area.

Conclusions

The activities on testing the GFWM for Polustrouvea so far showed that to obtain better
results more efforts should be undertaken joinglyRussian and Italian experts. Further data
verification and simulation exercises will be cootd.



