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.y ' A Figure 1: Conceptual CBM production at the PRB (modified
e Highly variable (time from Ayers, 2002 and Schraufnagel, 1993).
dependent)

b » Commonly treated as a waste
» Water Quality product by producers
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Water Quality Consi d
Units C
mg/L__|Cyanide, free
mg/L__|Fluoride
mg/L__|Nitrate (as N)
mg/L__o-Phosphate
mg/L  |Sulfate
enzene

Toluene
Xylene (total)
[Total Organic Carbon (TOC)
Oil and Grease
Gross Alpha
Gross Beta
Radium 226 + Radium 228
Uranium
Silica (SiO2)
oH
'oOH
otal Dissolved Sohds (TDS)
Stal Suspended Solids
SAR

» Additional Information S T A

IChTuride mg/L | Temperature °C
e Treatment Issues: Ba, Sr, Si, 1S Azona |

VOCs, TOC, Bacteria, etc.

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

Public Record of Concentration
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Relationship of Proportional Concentrations
Bicarbonate (mg/L)
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Occurrence of Minor lons
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Field Parameters, Bacteria and Organics
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Raton Basin Detected
Generally < 1.0 mg"_ aton Basin Detecte
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Bicarbonate
dominate anion,
basins
characteristically
lower TDS

Increased chloride
contribution, basins
characteristically
higher TDS

Atlantic Rim
Max TDS: 3,490 mg/L

Mg

504

Powder River Basin

Max TDS: 2,768 mg/L

mea/L

mea/L

Raton Basin

Max TDS: 6,400 mg/L

Mgy S04

HCO3

San Juan Basin

Max TDS: 9,393 mg/L

Mg p S04

7

mea/L

mea/L

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

TOOL ORGANIZATION

Beneficial Use
Economic

» Format into Excel™ Moduk
based macro enabled ]
workbook

» Downloadable from the
RPSEA project website
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Produced Water and ficial Use ing Tool Kl'f:\

Parinersip

Water Quality Module F
outrutr (1)
I O KT o
State Colorado Water Flow Rate Units MGD bbl/yr AFY
Basin San Juan Average Water Flow Rate 7.94E-03 1.89E+02 8.90E+00
Formation All F i Peak Water Flow Rate 1.35E-02 3.21E+02 1.51E+01
Design Percentile 75
@
Alkalinity (as CaCO;)  |4400.00( mg/L Fluoride 2.19| mg/L Selenium 0.05| mg/L
ity-Bicarb 4680.50| mg/L Iron 5.04| mg/L Silica (5i02) 12.62| mg/L
y-Ci 0.00] mg/L Lead 0.06| mg/L Silver 0.00] mg/L
0.23| mg/L Lithium 2.50[ mg/L Sodium 2352.50| mg/L
Arsenic | 0.01f mg/L i 16.00| mg/L Strontium 6.50] mg/L
Barium 13.25| mg/L 0.19| mg/L Sulfate 8.05| mg/L
Benzene 120.00( pg/L Nickel 0.05| mg/L 35.60| °C

Boron 1.74| mg/L 0il and Grease 2.00[ mg/L Toluene 2.10| pg/L
Bromide 12.61| mg/L 6.28| mg/L Total Dissolved Solids (TDS) 7789.51| mg/L
Calcium 43.00) mg/L pH 8.00[ pH Total Nitrogen (as N) 0.59| mg/L
Chloride 612.00) mg/L Potassium 16.00] mg/L Total Organic Carbon (TOC) 3.62| mg/L
Chromium 0.02| mg/L Radioactivity, Gross Alpha 450 pCi/L  Total Solids (T5S) 51.75| mg/L
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Infegrated Framework Tool:
Water Quality Module

& Documents  Regulations

ggggg Module Descriptions
Water Quality Module

Treatment Selection
Module

In this project we have developed a computerized tool that can help users, including
gas producers, water utiities, governments, and the public to leam about the
istics of produced water and the major steps, costs, technologies, and

production of water for beneficial use from

Screening Module coalbed methane produced water.

‘The CBM Produced Water Management Tool is a macro-enabled Excel workbook that
contains four modules: Water Quality Module (WQM), Treatment Selection Module

(TSM), Beneficial Use Screening Module (BSM), and Beneficial Use Economic Module
(BEM).

Beneficial Use
Economic Model

Water Quality
Module (WQM)

Works as a precursor
providing water quality
data to the Treatment

Selection Module (TSM)

Beneficial Use
Economic Module
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An Integrated Framework for Treatment and
Management of Produced Water
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