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Extended Abstract 

The hydrochemical composition of groundwaters is governing its usability for various purposes (drinking 

water, thermal water, mineral water, mineral extraction, heat extraction etc.). It also has a huge impact 

on its technical use since changes of temperature and pressure can result in scaling, corrosion and de-

gassing etc. which result in extra costs for remediation measures. Furthermore, the hydrochemistry also 

controls the fluid properties as for example its viscosity or heat capacity. Knowing the hydrochemical 

composition is therefore imperative to be able to predict its properties and to foresee technical or 

economic challenges which might arise during utilization.  

For this purpose, we designed and compiled the database of mineral, thermal and deep groundwaters 

of Hesse, Germany. It includes 1035 published hydrochemical data sets from 560 different measurement 

points in the entire Hessian territory and some adjacent areas. It has been compiled by the TU Darmstadt 

in close cooperation with the Hessian Agency for Nature Conservation, Environment and Geology 

(HLNUG) and the Federal Institute for Geosciences and Natural Resources (BGR) as part of the R&D 

project Hessen 3D 2.0 (‘3D modelling of the petrothermal and medium deep geothermal resources for 

power production, direct heat utilization and storage of the federal state of Hesse’) funded by the Federal 

Ministry for Economic Affairs and Energy (grant number 0325944A).With this publication we provide this 

database as .xlsx and .csv file. The database includes all available measurements which meet at least 

one of the following criteria: 

- water temperature of at least 20 °C (definition of thermal water) 

-  solution content of at least 1 g/l (definition of mineral water)  

- depth of at least 100 m (definition of the formation water database of the BGR, currently under 

construction) 

- Isotope data without hydrochemical data, mainly Δ13C, 14C and Δ34S 



2 

 

With few exceptions not matching these criteria are nine data sets (#439, 440, 463, 464, 479, 480, 781, 

928, 975), located in other states close (≤ 2 km) to the Hessian state border, which are included to 

improve the spatial coverage. Two data sets (#615, 772) are included to better represent the crystalline 

Odenwald. In addition, the Sossenheimer Sprudel (#544) is added, although not meeting the criteria, 

due to its location within Frankfurt and its historical significance. Analyses older than 1910 are integrated 

to the database, if 

a. analyses appear trustworthy due to the experience or reputation of a laboratory or an author,  

b. conversions into units valid today can be carried out correctly, 

c. the analysis is of interest for longer time series, or if 

d. there are no recent analytical data available, but due to the geological-hydrochemical importance 

of the spring or well, respectively, or due to data distribution, it is of interest to include them. 

A data set contains up to 122 entries sorted by metadata, references, physico-chemical (sum) 

parameters, major elements, minor elements, trace elements, dissolved gases, free gases and isotopes 

(Fig. 1). Further 63 fields – only available in the xlsx-version – serve for semi-automatic data evaluation, 

control and interpretation, which are complimentary information on the original data set as it was 

available in the single references. These additions enhance the usability and facilitate the interpretation 

of the original data sets. Filled fields in light grey in the columns referring to coordinates, altitude, final 

depth and geological information mark own additions of the data set which were not given in the original 

reference. Filled fields in light grey in columns concerning the electrical balance and major elements 

mark own calculations, e.g. bicarbonate from the carbonate hardness or single ions from the electrical 

balance itself. Filled fields in dark grey indicate comments or explanations available within the 

observation column, for example additional information, contradicting values in different literature 

sources or missing data. Electrical balances marked with a red filling indicate deviations larger than ±5%. 

Cations and anions define the water type (own classification), if they have an equivalent concentration 

of at least 20%, and are listed with descending ratios.   

The data sets mentioned above are further supplemented by 18 data sets with mean values for rock 

units occurring in Hesse from Ludwig (2013) to allow for a comparison to mean values of the data base 

for similar rock types or formations. Furthermore, 37 data sets from the Baden-Württemberg, Rhineland-

Palatinate or the French part of the Upper Rhine Graben (URG) from Stober & Jodocy (2011), Stober & 

Bucher (2015) and Sanjuan et al. (2016) were included since only sparse data from literature are 

available in Hessen for the hydrogeological units of the graben fill of the URG and the Mesozoic to 

Paleozoic units below. 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ID 
 Physical-chemical  

(sum-)parameters 

 Chemical parameters -  

trace elements 

 
Isotopes 

number numeric (4)  Temperature [°C] numeric (2.1) or text  Ag [µg/L] numeric (4.3)  Δ2H [‰-VSMOW] numeric (2.1) 

   Electric Conductivity at 
25 °C [µS/cm] 

numeric (6) 
 Al [µg/L] numeric (4.3)  3H [TU] numeric (2.2±1.2) 

Metadata 
  As [µg/L] numeric (4.3)  3He/4He [-] numeric (1.2) 

 pH [-] numeric (2.2)  Ba [µg/L] numeric (4.3)  Δ13C [‰-VPDB] numeric (2.2) 

Town text Redox potential [mV] numeric (3)  Be [µg/L] numeric (4.3)  14C [%-mod. C] numeric (2.1±1.1) 

Well or spring name text  Density [g/cm³] numeric (1.5)  Cd [µg/L] numeric (4.3)  Δ18O [‰-VSMOW] numeric (2.2) 

Alternative name text  Density measurement 
temperature [°C] 

numeric (2.1) 
 Co [µg/L] numeric (4.3)  Δ34S [‰-VCDT] numeric (2.1±1.1) 

Observations on water 
containment system 

text 
  Cr [µg/L] numeric (4.3)  Rn [Bq/L] numeric (4.1) 

 Turbidity [FNU] numeric (2.2)  Cs [µg/L] numeric (4.3)  Ra [Bq/L] numeric (3.3) 

Coordinates [GK, R] numeric (7)  Discharge [L/s] numeric (2.3)  Cu [µg/L] numeric (4.3)  224Ra [Bq/L] numeric (3.3) 

Coordinates [GK, H] numeric (7)  Total hardness [°dH] numeric (3.2)  Hg [µg/L] numeric (4.3)  226Ra [Bq/L] numeric (3.3) 

Coordinates [UTM, E] numeric (6)  Carbonate hardness 
[°dH] 

numeric (2.2) 
 Mo [µg/L] numeric (4.3)  228Ra [Bq/L] numeric (3.3) 

Coordinates [UTM, N] numeric (7)   Ni [µg/L] numeric (4.3)  212Pb [Bq/L] numeric (1.1) 

Altitude [m asl] numeric (3.2)  Oxygen consumed 
[mg/L KMnO4] 

numeric (2.2) 
 Pb [µg/L] numeric (4.3)  214Pb [Bq/L] numeric (1.1) 

Water containment 
system (well, spring) 

text 
  Rb [µg/L] numeric (4.3)  40K [Bq/L] numeric (1.1) 

 Evaporation residue 
[mg/L] 

numeric (6) 
 Sb [µg/L] numeric (4.3)  131I [Bq/L] numeric (1.1) 

Final depth [m bgl] numeric (4.2)   Se [µg/L] numeric (4.3)  134Cs [Bq/L] numeric (1.1) 

Depth of filter screen 
- top [m bgl] 

Numeric (4.2) 
 TDS (stated) [mg/L] numeric (6.3)  Sn [µg/L] numeric (4.3)  137Cs [Bq/L] numeric (1.1) 

 TDS (calculated) [mg/L] numeric (6)  Th [µg/L] numeric (4.3)    

Depth of filter screen 
- bottom [m bgl] 

Numeric (4.2) 
 Electrical balance [%] numeric (2.2)  Ti [µg/L] numeric (4.3)    

    Tl [µg/L] numeric (4.3)    

Static water level 
[m asl] 

numeric (3.2) or text 
 Chemical parameters - 

major elements 

 U [µg/L] numeric (4.3)    

  V [µg/L] numeric (4.3)    

Hydraulic conductivity 
[m/s] 

numeric  Na [mg/L] numeric (6.2)  Zn [µg/L] numeric (4.3)    

 Mg [mg/L] numeric (6.2)       

Rock type text  Ca [mg/L] numeric (6.2)  
Dissolved gases 

   

Local stratigraphic unit text  Cl [mg/L] numeric (6.2)     

Period text  SO4 [mg/L] numeric (6.2)  O2 [mg/L] numeric (2.2)    

Thermal water text  HCO3 [mg/L] numeric (6.2)  CO2 [mg/L] numeric (4.1) or text    

Mineral water text     H2S [mg/L] numeric (2.3)    

Brine text  Chemical parameters - 

minor elements 

 N2 [mg/L] numeric (2.3)    

Acidulous water text   Ar [mg/L] numeric (2.3)    

Cations text  Li [mg/L] numeric (4.4)       

Anions text  K [mg/L] numeric (4.4)  
Free gases 

   

Water type (as defined 
in original work) text 

 Sr [mg/L] numeric (4.4)     

 NH4 [mg/L] numeric (4.4)  N2 [Vol.-%] numeric (2.2)    

   Fe [mg/L] numeric (4.4)  CO2 [Vol.-%] numeric (2.2)    

References 
 Mn [mg/L] numeric (4.4)  O2 [Vol.-%] numeric (2.2)    

 F [mg/L] numeric (4.4)  Ar [Vol.-%] numeric (2.2)    

Date of analysis date (DD/MM/YYYY)  Br [mg/L] numeric (4.4)  He [Vol.-%] numeric (2.2)    

Number of analysis numeric (2)  I [mg/L] numeric (4.4)  H2 [Vol.-%] numeric (2.2)    

Institution text  NO3 [mg/L] numeric (4.4)  CH4 [Vol.-%] numeric (2.2)    

Citation text  NO2 [mg/L] numeric (4.4)  C2H6 [Vol.-%] numeric (2.2)    

Observations text  CO3 [mg/L] numeric (4.4)  C3H8 [Vol.-%] numeric (2.2)    

   H2SiO3 [mg/L] numeric (4.4)  CO [Vol.-%] numeric (2.2)    

   HBO2 [mg/L] numeric (4.4)       

           

Fig. 1:  Entity relation diagram for the database of mineral, thermal and deep groundwaters of Hesse.  
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