
 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D-4 

California Bearing Ratio Testing /CBR/ 
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APPENDIX D 
Chemical Analysis of Groundwater 
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APPENDIX D 

CHEMICAL ANALYSES OF GROUNDWATER  
 
PROJECT NAME: CONSTRUCTION OF FLY-OVER AJILCHIN RAILWAY FLYOVER  
LOCATION OF SAMPLE: 4th khoroo, Bayangol District, Fly-over Railway, Ulaanbaatar city 
NUMBER AND TYPE OF WATER SOURCE: BH-04 
SAMPLED DEPTH: 3.2 m 
SAMPLED DATE:  29 JUNE 2012 
TESTED DATE:     19 JULY 2012 

∑ half of HCO3
-

Anion+Cation 
 313.6 mg/dm3 Total Dissolved Solids (TDS)  309 ppm 

∑ Total 
Anion+Cation 

463.0 mg/dm3 Free Co2� 11 mg /l 

Dry Residual  305.7 mg/dm3 EC  572 µS/sm 

pH 7.31 Corrosion  -mg/dm3 

General Hardness   3.80 mg-equ/dm3 Oxygen Dissolved  -  
Causticity 12.80 mg-equ/dm3 Oxygen Reduction potential - 
Dissolved Hardness   mg-equ/dm3 Electrical Conductivity (EC) - 
Alkalinity  107.8 mg/l Oxygen   mg/dm3 
Carbonate Hardness 4.9 mg-equ/l Permanganate Oxidize mg-O/l 
Silica Acidize SiO2  Caustic  CO2  0.0  mg/l 

Physical Properties 
Color grey Turbidity 10 cm 

Odor 5 points Sediments Greyish mud 
Taste 0 Temperatur -oC 
  Clarity unclear 

Formula of chemical composition is given by following equation: 

183744

1880
22

2
4

2
3

5.0 



 MgKxNaCa
xSOHCOM  

Chemical laboratory analysis indicates as soft and clear water of hydrocarbon type of calcium 
and sodium group, 1st type. Based on test result carbonate hardness ranges high but doesn’t any 
caustic reaction on concrete, cement and metal. The water sample meets to the requirement of 
norm and standard “Specifications of Water Usage for Concrete Mixture” CNR 3821-85.  

Water sample was analyzed by chemist B.Oyu-Erdene. 

Checked by Dr.Ph.D director M.Enkhtuya  

Anion Measurement per 1 dm3 Cation Measurement per  1 dm3 
Mg mg-eq/l equ% mg mg-eq/l equ%

CI- 
39.1 1.10 18.05 Na++K+

51.9 2.26 37.01
SO4

2- 
3.0 0.06 1.03 Ca2+

54.1 2.70 44.30
NO2

- 
0.00 0.00 0.00 Mg2+

13.4 1.10 18.05
NO3

- 
2.0 0.03 0.53 NH4

+
0.7 0.04 0.64

CO3
2- 0.0 0.00 0.00 Fe2+ 0.0 0.00 0.00

HCO3
- 

298.9 4.90 80.40 Fe3+
0.0 0.00 0.00

Total 343.0 6.09 100.00 Total 120.1 6.09 100.00
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APPENDIX E 
Groundwater Measuring 
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Report of field testing of groundwater level measurement provided by  
Senior chief engineer Ogawa Tsutomu of CTI 

 
 
 

Borehole 
number 

JUNE JULY 

25 26 27 28 29 30 1 2 3 4 5 6 

BH-1 4.2 4.5 3.8 4.2 3.9 4.3 4.3 4.3 4.2 4.2 4.3 4.6 

BH-2 - 4.2 4.2 4.2 4.4 4.2 4.5 4.5 4.5 4.6 4.5 4.3 

BH-6  -       3.9 - 3.7 3.9 

BH-7         4.5 - 4.2 4.5 
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APPENDIX F 
Determination of Coefficient of Permeability 
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APPENDIX G 
Scheme of Monitoring Borehole Installation 
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APPENDIX H 
Scope of Work Received from the Client 
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