
Hans Hermann Rump

Laboratory Manual
for the Examination
of Water, Waste Water
and Soil

Third, completely revised edition

English Translation by Elisabeth J. Grayson

)WILEY-VCH
Weinheim • New York • Chichester • Brisbane • Singapore • Toronto

 
 

  
© 2008 AGI-Information Management Consultants   

May be used for personal purporses only or by  
libraries associated to dandelon.com network. 



Table of contents

List of abbreviations

1 Safety in the Laboratory 1

1.1 Basic Rules for Laboratory Safety 1
1.2 Handling of Chemicals and Samples 2
1.3 Fire Hazards and Fire Prevention 4
1.4 Electricity 6
1.5 First Aid 7
1.6 Disposal of Dangerous Laboratory Waste 8
1.7 Waste Water in the Laboratory 9
1.8 Waste Air in the Laboratory 10
1.9 Eco-Audits for Laboratories 11
1.10 Industrial Medicine Aspects 12

2 Quality control 15

2.1 General 15
2.2 Implementation of Analytical Quality Assurance 16
2.3 Statistical Tests 21
2.4 Comparison of Different Quality Assurance Systems 25

3 Requirements for Analytical Methods 29

3.1 Ground Water 30
3.2 Surface Water 33
3.3 Drinking Water 38
3.4 Waste Water 39
3.5 Soil 42

4 Organisation of Sample Collection Programmes and Sampling
Techniques 47

4.1 General 47
4.2 Organisation of Sampling Networks 50
4.3 Determination of Water Quantities 54
4.4 Sampling Devices 58
4.5 Preservation, Transport and Storage of Samples 61



VIII Table of contents

4.6 Sample Collection Procedure 62
4.6.1 Ground Water 62
4.6.2 Surface Water 64
4.6.3 Drinking Water 65
4.6.4 Waste Water 65
4.6.5 Soil 66

5 Field Measurements 69

5.1

5.2
5.2.1
5.2.2
5.2.3
5.2.4
5.2.5
5.2.6
5.2.7
5.2.8
5.2.9
5.2.10
5.2.11

Check List 69

Measurements 70
Sensory Examination 70
Temperature 71
Sedimentable Material 72
pH Value 72
Redox Potential 74
Electrical Conductivity 75
Oxygen 76
Chlorine 79
Acidic Capacity 81
Base Capacity 82
Calcium Carbonate Aggression 84

6 Laboratory Measurements 87

6.1 Chemical and Physical Analytical Methods 87

6.1.1 Adsorbable Organic Halogen Compounds (AOX) 87
6.1.2 Ammonium 89
6.1.3 Biochemical Oxygen Demand 90
6.1.4 Boron 93
6.1.5 Calcium and Magnesium 94
6.1.6 Calcium Carbonate Saturation and Equilibrium pH 96
6.1.7 Chemical Oxygen Demand 100
6.1.8 Chloride 104
6.1.9 Chromate 106
6.1.10 Cyanides 107
6.1.11 Density 110
6.1.12 Iron (Total Iron and Iron(II)) 113
6.1.13 Flocculation Test (Jar Test) 115
6.1.14 Fluoride 117
6.1.15 Dissolved and Undissolved Substances 119
6.1.16 Total Organic Carbon (TOC) and Dissolved Organic Carbon (DOC) 122
6.1.17 Humic Substances 124



Table of contents IX

6.1.18 Potassium 125
6.1.19 Silicic Acid 126
6.1.20 Kjeldahl Nitrogen 128
6.1.21 Hydrocarbons 129
6.1.22 Copper 135
6.1.23 Manganese 136
6.1.24 Sodium 138
6.1.25 Nitrate 139
6.1.26 Nitrite 141
6.1.27 Phenol Index 142
6.1.28 Phosphorus Compounds 144
6.1.29 Sludge Volume and Sludge Index 147
6.1.30 Heavy Metals by Atomic Absorption Spectrometry (AAS) 148
6.1.31 Sulfate 150
6.1.32 Sulfide 153
6.1.33 Surfactants 155
6.1.34 Turbidity 158
6.1.35 UV Absorption 159
6.1.36 Zinc 160

6.2 Microbiological Analysis Methods 161
6.2.1 Sample Preparation and Requirements for Microbiological Examination 161
6.2.1.1 Sampling, Transport and Storage of Water Samples 161
6.2.1.2 Technical Requirements in the Laboratory 162
6.2.1.3 Preparation of Nutrient Solutions and Culture Media 163
6.2.2 Tests 167
6.2.2.1 Total Bacterial Count 167
6.2.2.2 Escherichia coli and Coliform Bacteria 169
6.2.2.3 Other Hygienically Important Micro-organisms 172
6.2.2.4 Growth Inhibition of Luminescent Bacteria 174
6.2.2.5 Respiration Inhibition 175

6.3 Methods for Soil Analysis 181
6.3.1 Sample Preparation 181
6.3.1.1 Sorting 181
6.3.1.2 Drying 181
6.3.1.3 Sample Reduction 182
6.3.1.4 Digestion 182
6.3.1.5 Extraction 184
6.3.2 Measurements 185
6.3.2.1 Water Binding and Capillary Pressure 185
6.3.2.2 Particle Size 187
6.3.2.3 Hydrolytic Acidity (H-value) 188
6.3.2.4 Exchangeable Basic Substances (S-value) 189



X Table of contents

6.3.2.5 Cation Exchange Capacity 190
6.3.2.6 Carbonate Content 190
6.3.2.7 Humic Substances 192
6.3.2.8 SAR Value (Sodium Adsorption Ratio) 193

7 Interpretation of Test Results 195

7.1
7.2
7.3
7.4
7.5
7.6
7.7

8

9

Ground Water 195
Surface Water 195
Drinking Water 197
Water for Use in Construction
Water for Irrigation 207
Waste Water 209
Soil 213

References 217

Index 221

205


