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Presentation Outline 

►  Coalbed Methane (CBM) 
Production  

►  Colorado School of Mines 
Study Area 

►  Water Characterization 
●  Produced Water Database 
●  Produced Water Sampling 

►  Water Quality Analyses 

►  Detected Compounds 
►  Water Quality Module 
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►  Wells perforated along 
coal seams  

►  Water is produced to 
release pressure allowing 
methane to desorb from 
the coal surface 

►  Water Production: 
●  30 bbls/day  ≡ 1,260 gal/day 

(per well) 

●  Highly variable (time 
dependent) 

►  Water Quality 
●  Saline - elevated sodium 

●  Highly variable 

CBM Gas-Water Production 

►  Commonly treated as a waste 
product by producers 

►  Arid production areas are water 
scarce 

Characterizing Water Quality 

►  Water Quality Database 
●  Public Records 
●  Producer Information 

►  Sampling Campaigns 
●  Powder River Basin (31 samples) 

●  Atlantic Rim Basin (20 samples) 

●  Raton Basin (45 samples) 

●  San Juan Basin (20 samples) 

►  Additional Information 
●  Treatment Issues: Ba, Sr, Si, 

VOCs, TOC, Bacteria, etc. 

●  Regulatory Concerns: As, B, Cr, 
Ni, CN, BTEX, SAR 

Public Record of Concentration 
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Water Quality Characteristics 
►  TDS Basin Averages 
●  Atlantic Rim – 2,120 mg/L 

●  Powder River – 1,310 mg/L 

●  Raton – 2,640 mg/L 

●  San Juan – 4,870 mg/L 

►  Monovalent Salts 
●  NaHCO3 

●  NaCl 

►  Tri-ion Distribution 

●  Na, HCO3 and Cl > 95% of 
Total Dissolved Constituents 

●  Proportional Concentrations 

Relationship of Proportional Concentrations 

Occurrence of Minor Ions 

Percentage of 
wells Exceeding 

Potable 
Standards 

< 1 % 

1 - 10 % 

10 - 25 % 

> 50 % 
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Field Parameters, Bacteria and Organics 

►  Field Information 
●  Elevated Temperatures 

■  20 – 50 °C 
●  Dissolved Gases 

■  CH4, CO2, H2S 
●  Total Suspended Solids 

■  Average: 33 mg/L 
●  Dissolved Oxygen 

■  Generally < 1.0 mg/L 

►  Bacteria and Organic 
Matter 
●  Bacteria: 4.25 x 106 to 

3.96 x 1010 total plate 
count/100mL 

●  Total Organic Carbon:  
■  0.3 to 8.9 mg/L 

●  BTEX: San Juan and 
Raton Basin Detected 

Total	  Dissolved	  Solids	  Distribu1on	  
by	  Sample	  Point	  

Relative Salinity and Distribution 
Public	  Database	  Regional	  Distribu1on	  
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Geochemical Variability by Basin 

Increased	  chloride	  
contribu1on,	  basins	  
characteris1cally	  

higher	  TDS	  

Bicarbonate	  
dominate	  anion,	  

basins	  
characteris1cally	  

lower	  TDS	  

Max	  TDS:	  2,768	  mg/L	  

Max	  TDS:	  6,400	  mg/L	   Max	  TDS:	  9,393	  mg/L	  

Atlan1c	  Rim	  

Max	  TDS:	  3,490	  mg/L	  

In preparation: Dahm, et al. (2010) Environmental Science and Technology 

Geochemical Variability 
by Formation 
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Water Quality Module 
Objectives 
►  Utilize produced water 

quality database 
►  Encompasses observed 

variability 
►  Output comprehensive 

constituent list for the 
Treatment Selection 
Module 

►  Format into Excel™ 
based macro enabled 
workbook  

►  Downloadable from the 
RPSEA project website 

Water Quality Module (WQM) 
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Integrated Framework Tool:  
Water Quality Module 
Purpose of WQM: Provide 
comprehensive data for 

treatment design 
►  Incorporates variable 

water quality data 
●  Region 
●  Coal Formation 

●  CBM Basin 

►  Allows user data QA/QC 

►  Works as a precursor 
providing water quality 
data to the Treatment 
Selection Module (TSM) 

Contact 
Katharine Dahm, Colorado School of Mines 
kdahm@mines.edu 
(303) 273-3871 

An Integrated Framework for Treatment and 
Management of Produced Water  
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