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ABSTRACT 

A study of temperature data in the Ellidaar geothermal field is discussed in this report It is one 
of the geothermal fields that supplies the city of Reykjavik with hot water. The cooling process 
taking place in this field is of particular interest. Estimates of the magnitude of the cooling at 
different depths have been done using a constructed average temperature graph of the initial 
(undisturbed) temperature, and measured or reconstructed temperature graphs of the present state. 
Cold water inflow to the aquifers at 600-1200 m depth was established on the basis of temperature 
distribution maps at different levels and cross-sections. It has a SE-NW direction with the strongest 
cooling effect at 800 m depth. This conclusion was confirmed by temperature data measured at 
the wellhead of the production horeholes, provided by Hitaveita ReykjaVl1rur (ReykjaVIK District 
Heating Service). 
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1. INTRODUcnON 

1.1 Scope of tbe work 

Hitaveita Rcykjavikur (Reykjavik District Heating Service) is the biggest district heating system 
in Iceland and supplies about 60% of all district heating by geothermal water in Iceland. It 
uses three low temperature areas; the Reykir (Mosfellssveit) geothermal area is about 20 km 
northeast of Reykjavfk, but two are inside the boundaries of the city. the Laugames and 
Ellidaar geothermal areas. These fields have been exploited for 2()'SO yea~. In 1989, 
1190 Vs of water with a temperature of 8O-9O"C were pumped from the Reykir area, 150 Vs of 
92°C hot water from the Ellidaac area and 300 Vs of lZSOC from the Laugames area (data 
from Hitaveita Reykjavikur). 

In this project, attention is primarily paid to the interpretation of temperature data from the 
Ellidaaf area, where severe cooling has beeD observed for some years. Production at the 
Ellidaar field began in 1969 with lOS"C water being pumped from it. By 1987 it had cooled 
eonsiderably, or by 6-21"C (T6masson, 1988). This is due to an inflow of eold groundwater, 
both at shallow levels and within the depth interval of 600-1200 m. 

The present study of the Ellidaar geothermal field has been carried out on the basis of: 
a) temperature measurements in 15 deep wells (up to 2200 m) in the Ellidaar area, 

recorded during and after the completion of drilling. 
b) Hitaveita Reykjavikur data including wellhead temperature data and production history. 
c) additional information from results of spinner measurements and the isotopic 

composition of the water. 

FIGURE 1: The location of the ReykjaVIK 
geothermal fields 

1.2 Location of the EllidaAr area 

The location of the ReykjaVIK geothermal 
fields mentioned above is shown in 
Figure 1. The Ellidaar area (Figure 2) is 
closest to the Krjsuvik fissure swarm, 
which is represented by a high resistivity 
anomaly, caused by a cold groundwater 
system. According to Georgsson (1985), 
cold water in the Krjsuvik fissure swarm 
reaches at least down to 750 m depth 
and may even reach down to 1000 m 
depth. These results are eonllrmed by 
the temperature graph recorded in the 
Kalda=1 drillhole (T6masson, 1988). 
This cold groundwater system in the 
KrYsuvi'k fISSure swann is probably the 
source for cold water inflow into the 
southeastern part of the Ellidaar 
geothermal field. The elevation of the 
area is 25-50 m above sea level. 
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FIGURE 2: The ElIidaar geothermal area, location of wells, cross-sections and sub-fields 

1.3 Geology and bydrogeology 

Iceland is situated on a constructive plate boundary which crosses through the country and is 
marked by a zone of volcanic and tectonic activity. This zone is flanked by Quaternary rocks, 
mainly sequences of subaerial lava flows intercalated by hyaloclastites and morainic horizons 
at intervals corresponding to glacial conditions. The Quaternary formations are bordered by 
Tertiary subaerial flood basalts. 

The low temperature areas in Iceland are characterized by temperatures lower than 1500C at 
1 km depth. They are located in Quaternary and Tertiary strata, mostly in the lowlands and 
valleys, The strata of the Ellidaar geothermal area is of Quaternary age, about 2.8-L8 m,y, 
Faults and fissures, which arc part of the Krysuvik fissure swarm, are prominent in the eastern 
part of the geothermal area. There are two water systems within the boundaries of the Ellidaar 
field, the geothcrmal system and a much bigger cold groundwater system. Above the 
geothermal field the cold groundwater is about 20 m thick, but reaches down to about l<X)() m 
to the east of the field. There were no warm springs in the production part of the geothcrmal 
area prior to drilling. but some were found to the south of the arca. 

The subsurface geology is divided into three groups (Figure 3). They are the upper basalt 
series, the hyaloclastite series and the lower basalt series (T6masson. 1988; 1990). The aquifers 
are classified in a similar way. The uppermost aquifers (A-aquifers) are found in the uppermost 
300-500 m with temperatures in the range of 4O-9Cr'C. The geothennal system is 
hydrogeologically connected to the cold groundwater system in the upper basalt series, which 
is one of the main reasons for the great cooling with time in the whole area. The middle 
aquifers (B-aquifers) are confined to the hyaloclastite series with temperatures reaching 
100-11O"C at the beginning of production in 196& The lowest aquifers (C-aquifers) are 
confined to the lower basalt series with temperatures of 70-11S'C (T6masson, 1988). The 
locations of the feedzones in the wells are shown in Figure 3. 
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1.4 Literary references 

Regional conductive heat flow in Iceland is very high and ranges from 80 to 300 mW/m2 
(Paimason, 1973). Geothermal gradients measured in deep drillholes in SW-Iceland indicate 
increasing values towards the volcanic zone from 700Qkm in Tertiary rocks to 16S'C/km in 
early Quaternary rocks. A schematic cross-section through the Reykjavi'k thermal fields is 
shown in Figure 4. The three areas are separated by impermeable barriers (Thorsteinsson and 
Eliasson, 1970). The high temperature gradient in the Ellidaac geothermal area close to the 
surface (2()()OC/km) is due to the transport of bot water at depth to the surface. Outside the 
tbermal fields, the geothermal gradient is about lOO"CIkm (T6masson et aI., 1975). 

According to T6masson (1988) the main conclusions for the origin and thermal state of the 
Ellidaar geotbermal field are: 
a) The alteration mineralogy in the Laugarnes and ElIidaac areas indicate that these were 

originally higb temperature fields with temperatures of 200-300"C. 
b) The Ellida~r area can be divided into sub·fields, one of which is the present production 

field (Figure 2). 
c) The production field is characterized by a reverse temperature curvc. Hot lOO-lUre 

water flows from the north at 400-1200 m depth, mixes with colder 72_85°C local water 
and thus cools down. 

d) The 72-85DC warm water is assumed to come from the KrYsuvik: fISSure swarm with a 
circulation path which is less than 10 km, but the hottest water has a circulation path 
of 40 km or more, according to the isotopic composition of the water (Figure 4). 

e) Two origins of cooling are pointed out; direct inflow of cold water into the drillholes, 
mostly through the A-aquifers, and temperature levelling in the hot water tongue. 

t) Two types of thermal mining are taking place; natural thermal mining and mining 
induced by utilization of the geothermal system, much faster than the former process. 

These results are supported by many cross-sections within the geothermal area which are 
included in the report by T6masson (1988). 
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FIGURE 4: A schematic section through the Reykjavik thermal fields (T6masson et al., 1975) 
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2. ANALYSIS AND INTERPRETATION OF TEMPERATURE GRAPHS 

The problem under consideration is to represent the present and initial temperature states in 
the ElIidaaf geothermal field, with emphasis on the cooling factors that influence it. The data 
used were recorded during drilling and for the past 20 years in productive and nonproductive 
wells. 

2.1 Temperature measurements BDd distribution 

Altogether, data from 15 deep wells with nearly 150 temperature graphs have been used. The 
temperature graphs were measured during drilling and the warm-up period and after production 
started. From existing temperature graphs, those were selected that included representative 
data for the initial (undisturbed) temperatures, the temperature changes with time and the 
present state of the geothermal field. The chosen graphs from each well are shown in Figures 
5, 6, 7 and 8. For most of wells, the last temperature measurement before completion of 
drilling was used. It should provide information on the initial bottom hole temperature, which 
is not much disturbed by the drilling process. However, measurements that do not reach the 
bottom or give additional information have not been included (wells RV-23, 28, 29 and 33). 

The main conclusions from the analysis of the selected temperature curves are as follows: 

Representative graphs showing the nature of the Ellidaar field are reverse temperature curves, 
such as were recorded in wells RV-36 (13.9.1980) and RV-37 (6.5.1981) (Figures 7d and Sa). 
RV-36 is located to the east of the production field and RV-37 is a production well near the 
eastern boundary of the field (Figure 2). Both wells were drilled later (1980-1981) than most 
of the production wells (1968·1969). Cooling as a result of production is not observed in RV-
37. The temperature curve in RV-39 from 22.8.1984 (Figure 8b), is similar in character to the 
ones in RV-36 and RV-37, but is disturbed by vertical uptlow. Temperatures measured after 
the warm-up period for all wells mentioned above, represent the true formation temperatures 
around the wells. All other temperature graphs are strongly influenced by the internal flow in 
the wells. 

Based on the latest temperature measurement in the wells, the present temperature distribution 
in the production field is as follows: 

1. Temperatures higher than 90 °C are still measured in the production field in wells RV-
23, 31, 37 and 39 (in the B·aquifers). 

2. Temperatures have dropped below 9O"C after nearly 20 years of production in wells RV-
26, 29 and 30. 

There are two factors causing this cooling: 

1. A-aquifers connected to the groundwater system. Cold water flows into the geothermal 
system, due to a pressure drop in the aquifers. This cooling can be seen in well RV-
23 in the depth interval 350·500 m (Figure Sa). It also exists in well RV-26 (Figure 5d), 
but here a downflow from the A-aquifers causes cooling both in the A-aquifers and 
below them. No cooling has been observed in well RV-27, which has no A-aquifers 
(Figure 6a). 

2. Cold flow into the B-aquifers, caused by a pressure drop due to production. This can 
be observed in wells RV-29 and 30 (Figures 6c and d). This inflow has a SE·NW 
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direction. It probably originates from the thick cold groundwater system to the east 
of the field (Krysuvik fISSure swarm). The cold inflow predominantly takes place 
between 600 and 1200 rn, with the strongest influence on temperature at 800 m depth. 
According to data from circulation losses and gains during the drilling process, high 
temperatures measured in RV-31, 37 and 39 (Figures 7a, 8a and Bb) are explained by 
the intake of water mainly from the C-aquifers (T6masson, 1988). There is no 
indication of cooling in the C-aquifers. All new graphs, maps and cross-sections included 
in this report confirm this statement. 

Great cooling is observed in wells outside the production part of the field. 
1. Well RV-25 is located to the west of the production field. A cooling of 100C in the 

depth interval of 3()()..500 m has occurred over a period of 15 years (1972-1987) because 
of a downflow in it (Figure 9). The same cooling effect, 300C in 18 years, is observed 
in well RY·28 to the southwest of the production field (Figure 9). 

2 Well RV-24 (northwest of the production field) has cooled up to 4O"C over 18 years 
(1%9-1987) (Figure 10). The magnitude of the drawdown in well RV-24 implies a 
hydrological barrier between the western field and the production field (T6masson, 
1988). 
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FIGURE 10: Wells affeeted by cooling, 
because of downflow from A·aquifers 

2.2 Estimation or the initial (undisturbed) temperatures 

In order to study the cooling effect, the initial temperature field must be known. To get 
information on the initial temperature in the Ellidaar geothermal field, all temperature 
measurements during drilling and the warm·up period have been studied. The wells which were 
drilled at the beginning of the exploitation of the field have undergone more temperature 
changes than wells drilled later. 



At least one temperature value could be 
taken as representative of undisturbed 
(initial) temperature for most of the 
wells. It Is usually the bottomhole 
temperature of the well. These points 
show a constant temperature value with 
time, which means that they could be 
considered as true formation 
temperatures. During drilling, the least 
cooling is at the bottom of a well. These 
points are indicated on selected graphs 
with Tform (formation temperature). 

T form is not defined in some wells 
because of an internal flow in them, e.g. 
RV-23, 28 and 29 (Figures Sa, 6b and 
6c). For example, a downflow measured 
in well RV-29 of maximum 7.8 Vs at 
804 m depth (Figure 11) masks the 
formation temperature (Joser Holmjam, 
peTS. corn.) The values in the other three 
wells RV-30, 31 and 41 (Figures 6<1, 7a 
and Sa) are influenced by the presence of 
aquifers at the bottom of the wells and 
T form are not available for them. 

The data for Tform from the rest of the 
wells were plotted on a graph, marked as 
Tin (Figure 12) and represent the 
estimated average temperatures in the 
Ellidaar geothermal field. Temperatures 
from well RV-36 have been used [or 
shallow depths (lOO, 220 and 350 m) 
because, as was mentioned earlier, 
temperatures in wells RV-36, 37 and 39 
are close to the undisturbed 
temperatures, particularly at the upper 
layers to a depth of 400 m. Tin in 
Figure 12 can be represented by a 
polynomial approximation with the 
equation: 

where T is temperature ee) and H is 
depth (m). All temperature curves 
representing the current state of the field 
were compared with this polynomial 
approximation in order to estimate the 
temperature changes in the area. 
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2.3 ReconstructioD of temperature curves 

In order to estimate the temperature changes 
in the field, the present temperature 
distribution has to be known. Measured 
temperature profiles in most of the wells in the 
productive field are not representative for the 
present distribution of the temperature around 
the wells, because of internal flow in the wells. 

An attempt to remove the effects of these 
disturbances was made for wells RV-23, 26, 29, 
30,39 and 41 (Figures 13 and 14). All existing 
temperature measurements in each well were 
taken into consideration for the reconstruction. 
The main reference points used were: 

T in. temperatures in the upper layers where there 
is a conductive heat flow only, indications of 
temperature at the feed zones, and Trornr 
RV-31 has not been measured since 1%9. An 
attempt was made to estimate the present 
temperature in the well (Figure 15). A 
comparison with Tin gave very good 
information about the upflow in the upper 
layers. However, the proposed reconstructive 
graph for RV-31 is not well defined, due to the 
lack of new temperature measurements. 

FIGURE 15: Present temperature in RV·31 
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The effect of water flow along the casing is removed in well RV·39 (Figure 15). The vertical 
part on the last temperature measurement (22.8.1984), 490-1050 m, is caused by inflow into this 
well at 1000 m depth, and its movement along the loose casing up to a depth of 500 m. 
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3. COOUNG PROCESSES IN THE GEOTHERMAL FIELD 

3.1 Comparison of present and initial temperatures 

All graphs showing the present temperatures in the field (Figures 13-15) were subtracted from 
the graphs showing initial temperatures (Figures 5-9) in order to estimate the cooling in the 
geothcrmal field after more than 20 years' production. The differences are plotted in Figure 
16. The greatest cooling is observed in the wells outside the production field (RV·28, 25, 32 
and 33). The cooling in these wells is caused by continuous downflow from the A-aquifers. 
Within the production field the greatest cooling is observed in wells RV·29 and RV-30 at 600-
1000 m depth. An analysis of the temperature decrease in the Ellidaar field is done separately 
for the productive and nonproductive parts of the arca. 

3.1.1 Cooling iD the production field 

In order to estimate the cooling in the production field, the reconstructed temperature curves 
were used with the assumption that they show the present state of the geothermal field, and 
plotted together with the average initital temperature curve (Tin) from Figure 12 (Figure 17). 
Only measured data is used for well RV·37, as no internal flow was indicated there. This 
comparison shoVlS fairly well the degree and depth penetration of cooling in the production 
field, as well as the temperature distribution in it. The temperature changes are small at 
shallow depths (down to 500 m) but increase at deeper levels. The greatest cooling is seen in 
well RV·29, where it amounts to 4O'C at 800 m depth (Figure IBa). Well RV-30 also shows 
a cooling of 30"C in the depth interval 800·1000 m (Figure ISb). The difference lies in the 
origin of the water these wells take in. Well RV·29 takes all of its water from the B-aquifers, 
which have cooled down considerably during production. Well RV·30, on the other hand, 
takes only 70% of its water from the B-aquifers; the remaining 30% comes from C-aquifers. 
Cooling has not been observed in the C-aquifers (T6masson, 1988). 
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FIGURE 18: Comparison of the present temperature and Tin in wells RV-29 and 30 

There are smaller temperature changes observed in wells RV-23 and RV-31 (up to 25°C) 
(Figures 19a and b) which can also be explained by a greater portion of the water coming from 
the C-aquifers. In RV-23 it is 52% and in RV-31 90%, according to data on circulation losses 
and gains during drilling (T6masson, 1988). The smallest changes within the production field 
are observed in well RV-39 (Figure 19c). 

3.1.2 Cooling in nonproductive wells 

The greatest cooling outside the production field is observed in wells RV-25 and RV-28 (Figure 
19). It is caused by a downlIow from the A-aquifers. This downlIow has cooled the wells for 
most of the interval measured. Consequently, it is difficult to ascertain whether other causes 
are contributing to cooling in the vicinity of these wells. 

Well RV-27 is northeast of the field. No cooling is observed in it, and the measured 
temperature down to 500 m depth in 1986, 18 years after drilling, agrees with Tin (Figure 21a). 
The main reason for this is the location of well RV-27 close to where the hot water enters the 
field from the northeast, and it has no A-aquifers. Temperatures in well RV-41 are also close 
to Tin' but a slight cooling in B-aquifers is observed (Figure 21b). 

Temperatures in most of the wells are disturbed by internal flow. Wells RV-36 and RV-37 are 
the only ones with no internal flow, and they still have reverse temperature profiles. As 
mentioned earlier, they were both drilled a few years after production started in the field. 
Well RV-36 is to the east of the production area, but RV-37 is within the production field. 



Both were measured during the warm up 
period but the last measurements were taken 
after only 144 days (RV-36) and 44 days 
(RV-37), when the wells had not yet 
recovered after drilling. All existing 
temperature measurements were used to 
estimate the initial temperatures in these 
wells (Figure 22). The temperatures in 
RV~37 are much higher than in RV~36 and 
comparison with Tin shows greater cooling 
in RV-36 (Figure 23). This difference can 
be explained by cold inflow from the 
southeast, which affects well RV-36 more 
than well RV-37 and must have already 
started before these wells were drilled. 
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3.2 Temperature distribution maps 

Maps of the present temperature distribution at 200, 400, 600, 800, 1000 and 1200 m depth 
have been drawn up (Figures 24-29). The last temperature measurements were used where 
possible, otherwise reconstructed curves were used. Similarly, maps of the difference between 
present temperatures and Tin were drawn for the same levels (Figures 30-35). All these maps 
and cross-sections presented in the report have been drawn up using the programme SURFER, 
installed on a PC computer. 

The lowest temperatures are measured to the west and southwest of the field down to 1500 m 
in wells RV-25 and RV-28. They are cooled by cold water inflow from the A-aquifers. The 
highest temperatures are related to a hot water flow into the geothermal field from northeast 
to southwest. The temperature map at 200 m depth (Figure 24) shows a comparatively uniform 
temperature with values between 40 and 500C. Slightly higher values are found in wells RV-
23 and 36. At a depth of 400 m (Figure 25), a northeast orientation is evident on the SOOC 
isoline. This originates from the hot water inflow into the field between 400 and 1200 m depth. 

Three main zones can be distinguished on all other maps (Figures 26-29). They are: 

a) a zone of low temperatures to the west and southwest, caused by downflow in wells 
RV-25 and RV-2&. 

b) a zone of high temperatures, marked by the 90 and l()(f'C isolines, outlining the NE­
SW flow direction of hot water. 

c) a colder zone in the southeast, where cooling is taking place in the B-aquifers (wells 
RV-29, 30 and 36)_ 
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Cooling in the southeastern part of the area is observed at 600 m depth (Figure 26), but the 
influence is strongest at 800 m (Figure 27). At depths of I ()()() and 1200 m, the cooling effect 
is decreasing (Figures 33 and 34). The reason for this cooling is believed to be inftltration of 
water from the cold water system within the Krysuvfk fissure swarm (Figure 1) and a probable 
horiwntal fracture zone, placed at 800 m depth, through which the cold water reaches the 
Ellidaar area. A temperature map for 1400 m depth was not drawn due to lack of data. 

Maps of cooling give additional infonnation on the rate of cooling with time taking place in 
the field. Analysis of the maps (Figures 30-35) shows that the smallest changes are observed 
at shallow levels. Figure 30 clearly shows the cooling at 200 m depth to be within 4"C, and 
Figure 31 shows a maximum value of 10"e at 400 m. The greatest changes are at 800-1200 m 
depth (Figures 33-35) where values in excess of 40"C are observed (in the vicinity of RV-36). 
The temperatures at 200 m (Figure 30) are still close to the initial values, with a less than 2°C 
difference in wells RV-26, 31, 29, 27 and 36 (Figure 30). The cooling effect increases from 4°C 
in the east (RV-36) to IO"C in the west (RV-26) at a depth of 400 m (Figure 31). The 
temperature change distribution is similar for all deeper levels. It shows cold inflow from the 
southeast, which has already reached wells RV-36, 29 and 30 (Figures 32-35). 
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To better understand the flow pattern in the geothermal field, three temperature cross-sections 
were drawn up. The locations are shown in Figure 2, where the cross-sections are marked as 
I, II and m. Cross-section I is shown in Figure 36. The highest temperatures are registered 
in well RV-39 (90 and lOO"C isolines), Cooling due to downnow in well RV-28 is noticeable, 
and local cooling at 600-800 m depth can also be seen in well RV-36, 

Cross-section n, which is parallel to I, is shown in Figure 37a. Deep local cooling in RV-30 
is reflected in the 9QOC isoline. The same cross-section was drawn up, excluding well RV-30 
(Figure 37b). The existence of a hot water flow is clearly outlined by the 90 and lOO"C 
isolines. 

Cross-section III transects the other cross-sections. As Figure 38 shows, the prominent local 
cooling in wells RV-29 and RV-30 is confirmed in the shape of the 90 and lOO"C isolines, 
The cross-sections show the location of a wne of high temperatures caused by a flow of hot 
water into the production field and also where cooling takes place within it. On the other 
hand, the direction of the hot water flow cannot be seen from the cross-sections due to their 
orientation and the small area they cover. 

200m , 
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3.4 Wellhead temperatures 

Temperatures measured at the wellhead 
and production history data for the 
production wells were available from 
Hitaveita Reykjavikur. Average 
temperatures over a two year period 
were calculated, and based on that 
three temperature maps were plotted 
(Figure 39). They show the average 
production temperature for the periods 
1984-1986, 1986-1988 and 1988-1990. 
Based on these, a map was drawn that 
shows the total change in temperature 
for the six year period in question 
(1984-1990) (Figure 40). These maps 
confirm that cold water infiltrates the 
geothennal system from the southeast. 
10 the last two years, cooling increased 
in wells RV-29 and RV-30. Thus, the 
temperature in well RV-30 decreased 
from 91 to 88"C, and for well RV-29 
from 90 to 84'C (Figures 39b and c). 
Similar cooling occurred two years 
earlier for well RV-36. This confirms 
that cold water infiltrates the 
geothermal system from the southeast 
and with time the cold water front has 
moved from RV-36 to RV-29 and 30. 
According to these maps, the area 
covering wells RV-36, 29 and 30 is 
most affected and cooling amounts to 
6'C in 6 years (Figure 40). A probable 
area of future cooling could be between 
the 2 and 4°C isolines, noteably in well 
RV-39. 

Chemical and isotopic changes ObselVed 
in the area (Hettling, 1984) also 
confinn the cooling process. According 
to this data, a decrease in the 
concentration of silica, fluoride and 
totally dissolved solids is measured for 
wells RV-30 and RV-31. The silica 
decreases by 30 ppm, and fluoride 
reaches a minimum of 0.25 ppm in RV-
31 and 0.2 ppm in RV-3~. These 
values are close to the fluoride content 
in local precipitation. The total 
dissolved solids have decreased by 
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15 ppm, which is interpreted as dilution 
of the geothermaI water by cold water. 
The chloride concentration is 
increasing, which most likely means that 
the cold water is local groundwater. 
That cooling was taking place is pointed 
out in the report by Hettling (1984), 
but its direction had not been defined 
due to a lack of data. All results in 
the present report show that the 
direction of the cold inflow is from 
southeast to northwest. 
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the period of 1984-1990 

3.5 Three dimensional presentation of the Ellida4r geothermal field 

Temperature surfaces at a depth of 400, 600, 800 and 1200 m have been drawn up, using the 
programme SURFER (Figure 41). They show the main features of the temperature distribution. 
The lowest temperatures are related to the down flow in wells RV·25 and RV·28, and the 
highest temperatures are due to hot water flow coming from the northeast. Cooling in the 
depth interval of 600 to 1200 m is well expressed with lower temperature values in the 
southeastern margin of the area. 
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4. RESULTS AND CONCLUSIONS 

The main results of this study may be summarized as follows: 

1. Temperatures over woe are still measured in the productive part of the field in wells 
RV-23, 31, 37 and 39, which can be compared to temperatures of about 105°C at the 
beginning of production from the field. 

2. Temperature has decreased below 9O"C in wells RV-26, 29 and 30 after 20 years of 
production. 

3. A temperature graph for the undisturbed (initial) field conditions (T to) was constructed 
for the ElIidaar geothermal area 

4. The present temperature distribution in the field was estimated. 

5. An evaluation of the magnitude of cooling taking place in the field was done by 
comparing the present temperature distribution with the initial one at different depths. 
The smallest changes are observed at 200 and 400 m depths and amount to 4 and 10"C 
respeetively. For the production field, the greatest cooling is observed in wells RV-29 
and RV-30, where it amounts to 4<rc. 

6. The main factors causing the cooling are 
a) cold water inflow in the shallow A.aquifers 
b) cold water infiltration into the B·aquifers from the southeast at 6O()..1200 m 

depth with the strongest effect at 800 m. 

7. The cooling in the B.aquifers is seen in wells RV·36, 29 and 30 and is confirmed by 
wellhead temperature maps. 

8. In the future, infiltration from the cold water front from the southeast can be expected 
to reach well RV·39, as indicated from the cooling measured at wellhead in wells RV· 
29 and RV-30 during the last six years (1984-1990). RV-37 is another well which at 
present only shows small cooling in the depth interval 700-950 m. Combined chemical 
and temperature measurements in these wells could provide useful information on the 
advance of the cold water front in the Ellidaar geothermal field. 
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