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ABSTRACT: The regional hydrogeological model (HM) has been created for the Noginsk District,
the Moscow Region of Russia. New methodologies were applied in the course of HM building. The
model will be applied to evaluate a contamination impact on groundwater, to develop remediation
measures at chosen contaminated sites, and to make prognoses of water production of the District.

1 INTRODUCTION

Creating of HM is a part of the Danish-Russian project, which is devoted to the assessment of
known contamination sources (mainly municipal waste deposit sites), and to studies of their impact
on groundwater, in the area of the Noginsk District. The model has also provided important knowl-
edge regarding groundwater extraction by well fields of the District. Materials about the present
state of Noginsk HM are included in the report (Gosk et al. 1999).

The area covered by Noginsk HM comprises 39 km × 36 km = 1404 km2. This area is approxi-
mated by uniform 0.5 km × 0.5 km blocks. The height of HM equals 0.3 km. It includes eight aqui-
fers and seven interjacent aquitards. The 3D grid of HM contains 73 × 79 × 8 = 46136 nodes. The
model provides a semi-3D steady state solution for the mean annual piezometric head distribution
of the aquifers.

2 SOFTWARE USED

In the course of the HM building, two modelling programmes: - REMO (Spalvins et al. 1996) and
Groundwater Vistas (Environmental Simulations 1997) were used. The REMO programme was
applied as a preprocessor for creating and calibrating of HM. The Groundwater Vistas code envi-
ronment was applied for supporting and running of the system for contaminant mass transport
modelling, in the 3D-groundwater flow. New interpolation technologies were used (Spalvins
et al.1999) for creating the very complex geometry of HM (discontinuity of seven geological layers
was accounted for) and for overcoming other difficulties of building Noginsk HM. Valuable geo-
metrical data from regional vertical geological cross sections of the HM area were accounted for,
and the special Geological Data Interpolation (GDI) programme (Spalvins & Slangens 1995) was
applied to solve this task. Various lines, as data carriers (borders and elevation isolines of the geo-
logical layers), were applied by GDI simultaneously with ordinary pointwise data. The GDI pro-
gramme was also used for preparing computer generated permeability maps of aquifers and aqui-
tards, included in HM.
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The SURFER for Windows system (Golden Software 1997) was applied  for obtaining the
graphics of digital maps of HM and for performing mathematical operations on data files of these
maps, if necessary.

3 MODELLING OF INFILTRATION FLOW. MODEL CALIBRATION TARGETS

The landscape surface elevation map was used as the piezometric boundary condition on the top
surface of HM (represented as an aquifer) and the aeration zone  below it was presented as a formal
aquitard. Under such an assumption the infiltration rate is auto-modeled as the vertical flow passing
through the aeration zone under the difference between the fixed conditions on the HM top and the
computed head of the first unsaturated aquifer beneath. Due to the above approach, good simula-
tion results are always guaranteed, because a customary prescribed, practically unknown infiltra-
tion rate distribution is not applied as a boundary condition, in Noginsk HM.

The following interdependent HM calibration targets were applied:
− to minimize differences between observed and computed head values (0.97 metre value of the

mean deviation was achieved);
− to obtain natural images  (not contradicting hydrogeological conditions of the system under in-

vestigation) of computed head distributions;
− to keep under control values of groundwater flows;
− to adjust HM, by taking into consideration results of mass transport modelling.

Because the above targets are interdependent, the HM calibration process is an iterative one.
Until now, only the first three calibration targets have been achieved.

4 RESULTS AND CONCLUSIONS

The following results have been obtained and conclusions formulated:
− the calibrated 3D flow model for the Noginsk District is developed;
− the first general prognoses regarding the contaminant mass transport in groundwater are ob-

tained;
− valuable knowledge about available groundwater resources is gained;
− model based vulnerability maps for productive aquifers are prepared;
− on the base of the regional model, detailed local sub-models may be created to investigate the

contaminant migration at chosen sites of the Noginsk District.

 REFERENCES

Environmental Simulations, Inc. 1997. Groundwater Vistas. Guide to using.
Golden Software, Inc. 1997. Surfer 6.0 for Windows. User's manual.
Gosk, E., Spalvins, A. & Vartanyan, G. (eds) 1999. Hydrogeological and contaminant transport models for

Noginsk district, Moscow region. Report on sub-contractor agreement within  the project: Groundwater
contamination and remediation in Noginsk district, Moscow region. Riga-Moscow.

Spalvins, A., Janbickis, R., Slangens, J. & Lace, I. 1999. Reducing of model formulation errors as an effec-
tive remedy for improving simulation results. Calibration and reliability in groundwater modelling,
ModelCARE'99; Proc. intern. conf., Zurich, 20-23 September 1999. Zurich: 161-166.

Spalvins, A., Janbickis, R., Slangens, J., Gosk, E., Lace, I., Viksne, Z., Atruskievics, J., Levina, N. & Tol-
stovs, J. 1996. Hydrogeological model “Large Riga”. Atlas of maps. Riga-Copenhagen: (Boundary Field
Problems and Computers; 37-th issue; biling., Latvian and English).

Spalvins, A. & Slangens, J. 1995. Updating of hydrogeological data interpolation programme. Environment
Modelling; Proc. intern. sem., Jurmala, Latvia, 9-12 October 1995. Riga-Copenhagen: 201 - 216.
(Boundary Field Problems and Computers; 36-th issue).


	INTRODUCTION
	SOFTWARE USED
	MODELLING OF INFILTRATION FLOW. MODEL CALIBRATION TARGETS
	RESULTS AND CONCLUSIONS

