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Introduction

Based on the amendment of the Federal Act on Water Law and the Federal Act on
Hydrography a groundwater monitoring system was installed in 1991. The monitoring
system Is organized by the Department for Federal Water Management Register of the

ederal Ministry of Agriculture and Forestry, the Federal Environmental Agency and the
nlnﬂe1 prlglvlnclal authorities /1/,/2/. The costs are met by federal (2/3) and provinclal (1/3)
authorities.

The main goal of the monitoring network is to create a data base for:

- the assessment of the necessity of groundwater remediation measures,

— the elaboration of reports which are helpful for designing the environmental policy,
- the evaluation of the long term development of the groundwater quality,

— the efficlency control of remediation measures.

A pilot study was carried out /3/ to find a way of implementing the austrian monitoring
system. First results of the groundwater quality data are presented in /4/.

Design of the monitoring network

The chosen monitoring wells are situated in the Austrian quarternary groundwater
regions. There are a lot of important groundwater bodies; due to the geographic situation
of Austrla these regions are stressed by intensive use, e.g. agriculture, industry, traffic.

At the beginning, in 1991, the Investiglatlon programme covered about 800 wells. Today
there are about 1500 and till 1996 there will be about 2000 sampling sites. Thus, on
average there will be one monitoring well per ten square kilometers.

The investigation programme comprises about 60 physical/chemical parameters. The
sample frequency is four times a year. Apart from hydrogeochemical parameters
(including conductivity, temperature, hardness, sulfate, chloride) nitrate, nitrite, ammo-
nium, heavy metals, a large number of ﬁestlcldes and halogenated hydrocarbons such
as tetrachioroethene, 1,2-dichlorosthane, trichloroethene, 1,1,1-trichioroethane,
trichloromethane, tetrachloromethane and 1,1-dichloroethene are analyzed.

The water samples are mostly analyzed by private laboratories. Quality assurance plays
an important role within this monitoring programme. Therefore laboratory comparison
tests, laboratory control visits and some other control instruments are used to provide
high data quality.
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Results
<=DL >DL-6 pg/ll | >6-10ugh | >10 ug! Maximum
Period 192 /92 g2 H92| 1192 /82  |1192 /92| 182 a2
Substance
Tetrachloroethense 547 598| 169 126 7 8 15 14 [163 pugl 130 pugA
1,2-Dichlorosthane 737 745 0 0 0 o 1 1|64 pug 76 pgh
Trichlorethene 636 650 92 9 5 1 5 4138 pgl 24 gl
1,1,1-Trichloroethane| 617 625| 115 118 i 0 5 31|59 ugl 239 pgh
Trichloromethane 672 696| 65 48 1 2 0 0| 9 ugh 6.6 pugA
<=DL >DL-1.8 pgh| >1.8-3pugh | >3 pgh Maximum
Tetrachloromethane | 728 690 9 52 o 2 i 21 162u91 16.1 pgh
<=DL >0.2-0.3 ug/1 | >0.3 ugA Maximum
1,1-Dichloroethene 721 740 - - i0 3 7 3 421 6.2 pg

Tab. 1.: Chlorinated Hydrocarbons in the groundwater (Austria) sample series /82 and
11/92 (number of monitoring wells: 738 in 1/92 and 7486 In 11/92); DL=detection
limit~ laid down in "Wassergiite—Erhebungsverordnung” (BQBI.338/91)

QGroundwater Drinking water

threshold level® standard®
Tetrachloroethene 6 ugl 10 ugl
Tetrachloromethane 1.8 gl 3 ugh
1,1-Dichioroethene 0.2 ugn 0.3 ugn
1,2-Dichloroethane 6 pgA 10 wgn
Sum of halogenated
Hydrocarbons 18 pg/ 30 pph
(16 reference subst.)

Tab. 2.: Groundwater threshold levels and drinking water standards
4 Grundwasserschwellenwertverordnung (BGB!. 502/91)
b Qsterr. Lebensmittelkodex Kapltel B1 “Trinkwasser” (1989)
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The results (table 1) show that the Austrian threshold levels and the Austrian drinking
water standards (table 2) are exceeded only by a few values, but the maximum con-
centrations detected in those few values are high. The reason for this fact lies in the
physical/chemical properties of the halogenated hydrocarbons. They are heavier than
water, have a lower kinematic viscosity and a lower surface tension. Therefore they can
pass the unsaturated zone faster than water. Sometimes they sink also through the satu-
rated zone to the clay layer. Due to their persistance they can stay there for a long period.

Chlorinated hydrocarbons are distributed In the aquifer as contamination plumes with
high concentrations. These contamination plumes, however, can be detected only in
some cases by the Austrian monitoring network described above. Therefore, areas in
which the concentrations of chlorinated hydrocarbons are between the detection limit
and the threshold level must also be subjected to further investigations, to locate the
sources of contamination.
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Basic legal regulations: :

Bungesgasetzblatt fir die Republik Osterreich 252/90: Wasserrechtsgesetz Novelle
199

Bundesgesetzblatt fir die Republik Osterreich 338/91: Wassergite— Erhebungsverord-
nung (WGEV)

Btandesgesetzblatt fur die Republik Osterreich 502/91: Grundwasserschwéllenwertver-
ordnung :

Osterreichischer Lebensmittelkodex Kapitel B1 "Trinkwasser” (1989)
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