NETL Life Cycle Inventory Data

Process Documentation File

Process Name: Shale Well Production Water Burden
Reference Flow: 1 kg of Natural Gas Produced
Brief Description: This unit process covers the water input and output

associated with the stimulation process of producing a shale-
formation natural gas well, as well as releases to
environment.

Section I: Meta Data

Geographical Coverage: U.S. Shale Formations Region: Appalachian, Gulf Coast,
Arkla, East Texas, Arkoma, South Oklahoma, Anadarko, Strawn, Fort Worth, Permian, Uinta
Basin

Year Data Best Represents: 2016

Process Type: Extraction Process (EP)
Process Scope: Cradle-to-Gate Process (CG)
Allocation Applied: No

Completeness: All Relevant Flows Captured

Flows Aggregated in Data Set:

Process [J Energy Use [J Energy P&D [J Material P&D
Relevant Output Flows Included in Data Set:

Releases to Air: [] Greenhouse Gases [J Criteria Air Pollutants [1 Other

Releases to Water: Inorganic Emissions Organic Emissions [1 Other

Water Usage: [] Water Consumption Water Demand (throughput)

Releases to Soil: Inorganic Releases Organic Releases [J Other

Adjustable Process Parameters:

Estimated_Ultimate_Recovery
Estimated Ultimate Recovery of NG from 1 well
Estimated_Frac_Volume

Estimated volume of water used to stimulate well production
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Flowback Volume_ Percent

Percent of water input that returns to the surface as flowback water

Conc_TDS

Concentration of TDS in flowback/produced water
Conc_TSS

Concentration of TSS in flowback/produced water
Conc_Ag

Concentration of Ag in flowback/produced water
Conc_Al

Concentration of Al in flowback/produced water
Conc_As

Concentration of As in flowback/produced water
Conc_B

Concentration of B in flowback/produced water
Conc_Ba

Concentration of Ba in flowback/produced water
Conc_Be

Concentration of Be in flowback/produced water
Conc_Br

Concentration of Br in flowback/produced water
Conc_Ca

Concentration of Ca in flowback/produced water
Conc_Cd

Concentration of Cd in flowback/produced water
Conc_CI

Concentration of Cl in flowback/produced water
Conc_Co

Concentration of Co in flowback/produced water
Conc_Cr

Concentration of Cr in flowback/produced water

Conc_Cu
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Concentration of Cu in flowback/produced water
Conc_F

Concentration of F in flowback/produced water
Conc_FeTot

Concentration of FeTot in flowback/produced water
Conc_HCO3

Concentration of HCO3 in flowback/produced water
Conc_Hg

Concentration of Hg in flowback/produced water
Conc_I

Concentration of I in flowback/produced water
Conc_K

Concentration of K in flowback/produced water
Conc_Li

Concentration of Li in flowback/produced water
Conc_Mg

Concentration of Mg in flowback/produced water
Conc_Mn

Concentration of Mn in flowback/produced water
Conc_Mo

Concentration of Mo in flowback/produced water
Conc_NO2

Concentration of NOZ2 in flowback/produced water
Conc_NO3

Concentration of NO3 in flowback/produced water
Conc_NO3NO2

Concentration of NO3NOZ in flowback/produced water
Conc_NH4

Concentration of NH4 in flowback/produced water
Conc_TKN

Concentration of TKN in flowback/produced water
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Conc_Na

Concentration of Na in flowback/produced water
Conc_Ni

Concentration of Ni in flowback/produced water
Conc_PO4

Concentration of PO4 in flowback/produced water
Conc_Pb

Concentration of Pb in flowback/produced water
Conc_S

Concentration of S in flowback/produced water
Conc_S03

Concentration of SO3 in flowback/produced water
Conc_SO4

Concentration of SO4 in flowback/produced water
Conc_Sb

Concentration of Sb in flowback/produced water
Conc_Se

Concentration of Se in flowback/produced water
Conc_Si

Concentration of Si in flowback/produced water
Conc_Sn

Concentration of Sn in flowback/produced water
Conc_Sr

Concentration of Sr in flowback/produced water
Conc_Ti

Concentration of Ti in flowback/produced water
Conc_TI

Concentration of TI in flowback/produced water
Conc_Zn

Concentration of Zn in flowback/produced water
Conc_ALKHCO3
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Concentration of ALKHCOS3 in flowback/produced water
Conc_Acidity

Concentration of Acidity in flowback/produced water
Conc_TOC

Concentration of TOC in flowback/produced water
Conc_CN

Concentration of CN in flowback/produced water
Conc_Phenols

Concentration of Phenols in flowback/produced water
Conc_Sr87Sr86

Concentration of Sr875r86 in flowback/produced water
Conc_Ra226

Concentration of Ra226 in flowback/produced water
Conc_Ra228

Concentration of Ra228 in flowback/produced water
Conc_Benzene

Concentration of Benzene in flowback/produced water
Conc_Toluene

Concentration of Toluene in flowback/produced water
Conc_H2S

Concentration of H2S in flowback/produced water
prob_spill

probability a spill occurs
prob_reach_env

probability the spill reaches the environment
perc_soil

percent of spilled volume that reaches the environment in the form of soil
perc_surfwater

percent of spilled volume that reaches the environment in the form of surface water
spill_volume

volume of spilled flowback/produced water
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spill_volume_allocated

volume of spilled flowback/produced water allocated on an energy basis
Produced Rate ST

Rate at which produced water exits the well
Input_Source_Recycle_Percent

Percent of water input that is sourced from recycled water
Input_Source_ Surface_ Percent

Percent of water input that /s sourced from surface fresh water
Input_Source_ Ground_Percent

Percent of water input that is sourced from ground fresh water
Input_Source_Brackish_Percent

Percent of water input that is sourced from ground brackish water
NG_Density

Denstiy of natural gas at NTP
OIL_EUR

Estimated Ultimate Recovery of oil co-product from 1 well
NG_Energy

Energy content of NG
OIL_Energy

Energy content of Oil
Co_Product_Multiplier

The percent of water burdens that should be attributed to NG on an eneryg basis
Water_Input_Flow

Volume of water injected into the well on a kg of natural gas basis
Flowback Volume_ Flow

Volume of water that returns as flowback
Produced_Volume_Flow

Volume of water that returns as produced water
Flow_TDS_water

Mass flow of TDS released to surface water

Flow_ TSS water
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Mass flow of TSS released to surface water

Flow_Ag_water

Mass flow of Ag released to surface water
Flow_Al_water

Mass flow of Al released to surface water
Flow_As_water

Mass flow of As released to surface water
Flow B_ water

Mass flow of B released to surface water
Flow_Ba_water

Mass flow of Ba released to surface water
Flow_Be_water

Mass flow of Be released to surface water
Flow_ Br_water

Mass flow of Br released to surface water
Flow_ Ca_ water

Mass flow of Ca released to surface water
Flow_Cd_water

Mass flow of Cd released to surface water
Flow_ CIl_water

Mass flow of Cl released to surface water
Flow_ Co_water

Mass flow of Co released to surface water
Flow_Cr_water

Mass flow of Cr released to surface water
Flow_Cu_water

Mass flow of Cu released to surface water
Flow_ F_water

Mass flow of F released to surface water
Flow_FeTot_water

Mass flow of FeTo released to surface water
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Flow_HCO3_ water

Mass flow of HCOS3 released to surface water
Flow_Hg_water

Mass flow of Hg released to surface water
Flow 1 water

Mass flow of I released to surface water
Flow_K_water

Mass flow of K released to surface water
Flow_Li_water

Mass flow of Li released to surface water
Flow_Mg_water

Mass flow of Mg released to surface water
Flow_Mn_water

Mass flow of Mn released to surface water
Flow_Mo_water

Mass flow of Mo released to surface water
Flow_ NO2_ water

Mass flow of NOZ2 released to surface water
Flow_ NO3 water

Mass flow of NO3 released to surface water
Flow_NO3NO2_water

Mass flow of NO3NO?Z released to surface water
Flow_ NH4 water

Mass flow of NH4 released to surface water
Flow_ TKN_water

Mass flow of TKN released to surface water
Flow_Na_water

Mass flow of Na released to surface water
Flow_Ni_water

Mass flow of Ni released to surface water

Flow PO4 water
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Mass flow of PO4 released to surface water
Flow_ Pb_ water

Mass flow of Pb released to surface water
Flow_S_ water

Mass flow of S released to surface water
Flow_ SO3_ water

Mass flow of SO3 released to surface water
Flow_ SO4 water

Mass flow of SO4 released to surface water
Flow_Sb_water

Mass flow of Sb released to surface water
Flow_Se_ water

Mass flow of Se released to surface water
Flow_Si_water

Mass flow of Si released to surface water
Flow_ Sn_water

Mass flow of Sn released to surface water
Flow_Sr_water

Mass flow of Sr released to surface water
Flow_ Ti_water

Mass flow of Ti released to surface water
Flow_ TI water

Mass flow of Tl released to surface water
Flow_Zn_water

Mass flow of Zn released to surface water
Flow_ALKHCO3_water

Mass flow of ALKHCOS3 released to surface water
Flow_Acidity water

Mass flow of Acidity released to surface water
Flow_TOC_ water

Mass flow of TOC released to surface water
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Flow_CN_water

Mass flow of CN released to surface water
Flow_ Phenols_ water

Mass flow of Phenols released to surface water
Flow_ Sr87Sr86_ water

Mass flow of Sr875r86 released to surface water
Flow_Ra226_water

Mass flow of Ra226 released to surface water
Flow_Ra228_ water

Mass flow of Ra228 released to surface water
Flow_ Benzene_ water

Mass flow of Benzene released to surface water
Flow_Toluene_water

Mass flow of Toluene released to surface water
Flow_H2S_ water

Mass flow of HZS released to surface water
Flow_ TDS soil

Mass flow of TDS released to soil
Flow_ TSS soil

Mass flow of TSS released to soil
Flow_Ag_soil

Mass flow of Ag released to soil
Flow Al soil

Mass flow of Al released to soil
Flow_As_soil

Mass flow of As released to soil
Flow_B_soil

Mass flow of B released to soil
Flow_Ba_soil

Mass flow of Ba released to soil

Flow_ Be_soil
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Mass flow of Be released to soil
Flow_ Br_soil

Mass flow of Br released to soil
Flow_Ca_soil

Mass flow of Ca released to soil
Flow_Cd_sail

Mass flow of Cd released to soil
Flow_ CI_soil

Mass flow of CI released to soil
Flow_Co_sail

Mass flow of Co released to soil
Flow_Cr_soil

Mass flow of Cr released to soil
Flow_ Cu_saoil

Mass flow of Cu released to soil
Flow_ F_soil

Mass flow of F released to soil
Flow_FeTot_soil

Mass flow of FeTot released to soil
Flow_ HCO3_soil

Mass flow of HCOS3 released to soil
Flow_Hg_soil

Mass flow of Hg released to soil
Flow_1_soil

Mass flow of I released to soil
Flow_K_soil

Mass flow of K released to soil
Flow Li_soil

Mass flow of Li released to soil
Flow_Mg_soil

Mass flow of Mg released to soil
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Flow_Mn_soil

Mass flow of Mn released to soil
Flow_ Mo _soil

Mass flow of Mo released to soil
Flow_ NO2_soil

Mass flow of NOZ2 released to soil
Flow_NO3_soil

Mass flow of NO3 released to soil
Flow_NO3NO2_soil

Mass flow of NO3NOZ released to soil
Flow_ NH4 soil

Mass flow of NH4 released to soil
Flow_TKN_soil

Mass flow of TKN released to soil
Flow_Na_soil

Mass flow of Na released to soil
Flow_Ni_soil

Mass flow of Ni released to soil
Flow PO4 soil

Mass flow of PO4 released to soil
Flow_Pb_soil

Mass flow of Pb released to soil
Flow_S soil

Mass flow of S released to soil
Flow_ SO3_soil

Mass flow of SO3 released to soil
Flow_SO4_soil

Mass flow of SO4 released to soil
Flow_Sb_soil

Mass flow of Sb released to soil

Flow_ Se_soil
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Mass flow of Se released to soil
Flow_Si_saoil

Mass flow of Si released to soil
Flow_Sn_soil

Mass flow of Sn released to soil
Flow_Sr_soil

Mass flow of Sr released to soil
Flow_Ti_soil

Mass flow of Ti released to soil
Flow_TI_soil

Mass flow of Tl released to soil
Flow_Zn_soil

Mass flow of Zn released to soil
Flow_ ALKHCO3_ soil

Mass flow of ALKHCOS3 released to soil
Flow_Acidity_soil

Mass flow of Acidity released to soil
Flow_TOC_soil

Mass flow of TOC released to soil
Flow_ CN_soil

Mass flow of CN released to soil
Flow_Phenols_soil

Mass flow of Phenols released to soil
Flow_Sr87Sr86_soil

Mass flow of Sr875r86 released to soil
Flow_Ra226_soil

Mass flow of Ra226 released to soil
Flow_ Ra228 soil

Mass flow of Ra228 released to soil
Flow_Benzene_soil

Mass flow of Benzene released to soil
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Flow_Toluene_sail

Mass flow of Toluene released to soil
Flow_ H2S soil

Mass flow of HZS released to soil
Input_Source_Recycle_Flow

Volumetric flow of water input into the well sourced from recycled water
Input_Source_Surface_Flow

Volumetric flow of water input into the well sourced from surface water
Input_Source_Ground_Flow

Volumetric flow of water input into the well sourced from ground water
Input_Source_Brackish_Flow

Volumetric flow of water input into the well sourced from brackish water

Tracked Input Flows:

Water (recycled water) [Water]
[Resource]

Water (surface water) [Water]
[Resource]

Water (ground water) [Water]
[Resource]

Water (brackish water) [Water]

[Resource]

Tracked Output Flows:

Natural gas [reference flow]
Reference Flow
Water (flowback) [Water] [intermediate flow]

Volume flow of Flowback Water, allocated
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Water (produced) [Water] [intermediate flow]

Volume flow of Produced Water, allocated

Section I1: Process Description

Associated Documentation

This unit process is composed of this document and the data sheet (DS)
DS NG _Production Water Shale 2018.01, which provides additional details regarding relevant
calculations, data quality, and references.

Goal and Scope

This unit process provides a summary of relevant input and output flows associated with water use in
producing a shale well. The only stimulation treatment considered is hydraulic fracturing. Water input
is unique for each basin. Flowback water is calculated as a percentage of water input. Produced
water is calculated as a function of natural gas production. Water effluent quality is calculated as
well, and presented as mass flows released to the environment. The reference flow of this unit
process is: 1 kg of Natural Gas Produced

Boundary and Description

This unit process estimates the volume of water used to hydraulically fracture a well, as well as the
volumes of flowback and produced water returned from a shale well, calculated per kg of natural gas
recovered from the well. This calculation is done over the lifetime of the well, i.e. estimating the total
volume of produced water returned from the well and normalizing it to the estimated ultimate
recovery of the well. The volume of water used to hydraulically fracture the well and the volume of
water returned as flowback are also normalized over the lifetime of the well. The volume of flowback
water returned from the well is calculated as a percentage of the water injected into the well. The
species makeup of the produced and flowback water is estimated as well. The volume of produced
and flowback water released per kg of natural gas produced is calculated. This value is normalized,
representing the average volume of produced and flowback water released at a given well (not
necessarily equal to the volume of water that would be released during a real spill event) and divided
by the estimated ultimate recovery of that well. The species makeup of the produced and flowback
water is then used to calculate the emissions to soil and water. Since wells can produce both oil and
natural gas, an allocation is performed on the produced and flowback water volumes and emissions
based on energy content of the estimated ultimate recoveries of oil and natural gas.
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Water (recycled
water) [Water]

Figure 1: Unit Process Scope and Boundary

Water (surface
water) [Water]

Water (ground
water) [Water]

Key

I:l Process

g Upstream Emissions Data

Water (brackish
water) [Water]

Shale Well Production Water Burden: System

Boundary

This unit process covers the water input and
output associated with the stimulation process
of producing a shale-formation natural gas
well, as well as releases to environment.

Water (flowback) [Water]
[intermediate flow]

gy I— Water (produced) [Water]
[intermediate flow]

Natural gas [reference flow]
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Table 1: Parameter Scenarios

Parameter Expected Minimum Maximum Units
Appalachian
Estimated_Ultimate_Recovery 1.20E+07 1.20E+07 1.20E+07 [mcf / well]
Estimated_Frac_Volume 1.11E+07 1.07E+07 1.14E+07 [gallons / well]
[percent of input
Flowback Volume_Percent 1.00E-01 7.00E-02 2.20E-01 volume]
Conc_TDS 1.13E+05 1.04E+05 1.21E+05 [mg/L]
Conc_TSS 3.06E+02 1.86E+02 4.27E+02 [mg/L]
Conc_Ag 4.39E-02 3.97E-02 4.82E-02 [mg/L]
Conc_Al 1.18E+00 5.49E-01 1.81E+00 [mg/L]
Conc_As 7.42E-02 6.67E-02 8.17E-02 [mg/L]
Conc_B 1.55E+01 1.22E+01 1.88E+01 [mg/L]
Conc_Ba 2.19E+03 1.81E+03 2.57E+03 [mg/L]
Conc_Be 3.60E-02 3.27E-02 3.93E-02 [mg/L]
Conc_Br 7.62E+02 6.83E+02 8.42E+02 [mg/L]
Conc_Ca 9.49E+03 8.69E+03 1.03E+04 [mg/L]
Conc_Cd 3.12E-02 2.64E-02 3.59E-02 [mg/L]
Conc_Cl 6.59E+04 6.09E+04 7.10E+04 [mg/L]
Conc_Co 1.40E+00 8.49E-01 1.96E+00 [mg/L]
Conc_Cr 1.22E+00 -1.04E+00 3.49E+00 [mg/L]
Conc_Cu 3.64E-01 1.02E-01 6.25E-01 [mg/L]
Conc_F 3.03E+00 1.50E+00 4 .55E+00 [mg/L]
Conc_FeTot 6.51E+01 5.79E+01 7.23E+01 [mg/L]
Conc_HCO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Hg 2.03E-04 1.62E-04 2.43E-04 [mg/L]
Conc_| 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_K 3.61E+02 2.86E+02 4.36E+02 [mg/L]
Conc_Li 7.54E+01 6.70E+01 8.38E+01 [mg/L]
Conc_Mg 8.96E+02 8.15E+02 9.77E+02 [mg/L]
Conc_Mn 4.77E+00 4.17E+00 5.36E+00 [mg/L]
Conc_Mo 1.94E-01 1.58E-01 2.30E-01 [mg/L]
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Conc_NO2 1.03E+01 5.79E+00 1.48E+01 [mg/L]
Conc_NO3 2.18E+00 1.73E+00 2.63E+00 [mg/L]
Conc_NO3NO2 4.74E-01 3.61E-01 5.86E-01 [mg/L]
Conc_NH4 9.62E+01 7.73E+01 1.15E+02 [mg/L]
Conc_TKN 9.84E+01 8.25E+01 1.14E+02 [mg/L]
Conc_Na 2.83E+04 2.55E+04 3.12E+04 [mg/L]
Conc_Ni 6.95E-01 3.03E-01 1.09E+00 [mg/L]
Conc_PO4 1.75E+00 4.51E-01 3.06E+00 [mg/L]
Conc_Pb 5.16E-02 3.51E-02 6.81E-02 [mg/L]
Conc_S 3.63E+00 3.19E+00 4.08E+00 [mg/L]
Conc_S03 1.57E+01 1.29E+01 1.86E+01 [mg/L]
Conc_S0O4 8.03E+01 6.41E+01 9.65E+01 [mg/L]
Conc_Sb 7.31E-02 6.31E-02 8.32E-02 [mg/L]
Conc_Se 4.64E-02 4.26E-02 5.03E-02 [mg/L]
Conc_Si 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sn 8.43E-01 7.48E-01 9.38E-01 [mg/L]
Conc_Sr 1.85E+03 1.66E+03 2.04E+03 [mg/L]
Conc_Ti 2.65E-01 2.23E-01 3.07E-01 [mg/L]
Conc_TI 1.41E-01 1.06E-01 1.75E-01 [mg/L]
Conc_Zn 1.40E+00 -6.56E-01 3.45E+00 [mg/L]
Conc_ALKHCO3 1.70E+02 1.48E+02 1.92E+02 [mg/L]
Conc_Acidity 1.14E+02 7.23E+01 1.55E+02 [mg/L]
Conc_TOC 3.32E+02 1.77E+02 4.87E+02 [mg/L]
Conc_CN 3.87E+01 1.19E+01 6.55E+01 [mg/L]
Conc_Phenols 5.49E-02 3.42E-02 7.55E-02 [mg/L]
Conc_Sr875r86 7.11E-01 7.11E-01 7.11E-01 [mg/L]
Conc_Ra226 2.34E+03 1.68E+03 3.00E+03 [mg/L]
Conc_Ra228 3.41E+02 2.40E+02 4.43E+02 [mg/L]
Conc_Benzene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Toluene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_H2S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Produced_Rate_ST 8.20E+02 8.30E-01 1.20E+04 [gal/day/well]
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[percent of water
Input_Source_Recycle_Percent 1.90E-01 1.90E-01 1.90E-01 input]
[percent of water
Input_Source_Surface_Percent 7.45E-01 7.45E-01 7.45E-01 input]
[percent of water
Input_Source_Ground_Percent 6.48E-02 6.48E-02 6.48E-02 input]
[percent of water
Input_Source_Brackish_Percent 0.00E+00 0.00E+00 0.00E+00 input]
OIL_EUR 1.60E+04 1.60E+04 1.60E+04 [bbl/well]
Gulf Coast
Estimated_Ultimate_Recovery 5.42E+06 5.42E+06 5.42E+06 [mcf / well]
Estimated_Frac_Volume 8.19E+06 7.98E+06 8.40E+06 [gallons / well]
[percent of input
Flowback Volume_Percent 3.30E-01 1.00E-02 5.70E-01 volume]
Conc_TDS 4.57E+04 3.17E+04 5.97E+04 [mg/L]
Conc_TSS 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ag 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Al 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_As 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_B 9.54E+01 7.77E+01 1.13E+02 [mg/L]
Conc_Ba 1.54E+02 3.97E+01 2.68E+02 [mg/L]
Conc_Be 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Br 6.63E+01 3.22E+01 1.00E+02 [mg/L]
Conc_Ca 6.09E+03 3.06E+03 9.11E+03 [mg/L]
Conc_Cd 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cl 2.76E+04 1.91E+04 3.60E+04 [mg/L]
Conc_Co 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cr 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cu 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_F 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_FeTot 2.22E+01 7.24E+00 3.71E+01 [mg/L]
Conc_HCO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Hg 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_| 1.59E+01 9.47E+00 2.23E+01 [mg/L]
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Conc_K 5.97E+02 3.96E+02 7.97E+02 [mg/L]
Conc_Li 1.94E+01 1.20E+01 2.67E+01 [mg/L]
Conc_Mg 5.36E+01 1.92E+01 8.80E+01 [mg/L]
Conc_Mn 3.92E+00 1.02E+00 6.83E+00 [mg/L]
Conc_Mo 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NH4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TKN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Na 1.14E+04 7.72E+03 1.50E+04 [mg/L]
Conc_Ni 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_P0O4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Pb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S03 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_SO4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Se 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Si 7.72E+01 6.74E+01 8.69E+01 [mg/L]
Conc_Sn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr 4.48E+02 2.58E+02 6.38E+02 [mg/L]
Conc_Ti 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TI 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Zn 6.33E-01 4.68E-01 7.98E-01 [mg/L]
Conc_ALKHCO3 4.69E+02 4.10E+02 5.27E+02 [mg/L]
Conc_Acidity 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TOC 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_CN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Phenols 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr875r86 7.08E-01 7.07E-01 7.08E-01 [mg/L]
Conc_Ra226 0.00E+00 0.00E+00 0.00E+00 [mg/L]

Page 20 of 43
DF_Stage3_O_SRWC_BTL_2010.01.doc




e NETL Life Cycle Inventory Data — Process Documentation File

Conc_Ra228 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Benzene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Toluene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_H2S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Produced_Rate_ST 8.20E+02 8.30E-01 1.20E+04 [gal/day/well]
[percent of water
Input_Source_Recycle_Percent 0.00E+00 0.00E+00 0.00E+00 input]
[percent of water
Input_Source_Surface_Percent 1.00E-01 1.00E-01 1.00E-01 input]
[percent of water
Input_Source_Ground_Percent 7.00E-01 7.00E-01 7.00E-01 input]
[percent of water
Input_Source_Brackish_Percent 2.00E-01 2.00E-01 2.00E-01 input]
OIL_EUR 5.65E+05 5.64E+05 5.66E+05 [bbl/well]
Arkla
Estimated_Ultimate_Recovery 8.11E+06 8.10E+06 8.11E+06 [mcf / well]
Estimated_Frac_Volume 1.38E+07 1.27E+07 1.48E+07 [gallons / well]
[percent of input
Flowback _Volume_Percent 5.00E-02 5.00E-02 5.00E-02 volume]
Conc_TDS 1.39E+05 1.35E+05 1.42E+05 [mg/L]
Conc_TSS 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ag 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Al 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_As 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_B 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ba 8.46E+01 7.63E+01 9.29E+01 [mg/L]
Conc_Be 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Br 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ca 1.33E+04 1.27E+04 1.38E+04 [mg/L]
Conc_Cd 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cl 8.50E+04 8.25E+04 8.74E+04 [mg/L]
Conc_Co 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cr 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cu 0.00E+00 0.00E+00 0.00E+00 [mg/L]
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Conc_F 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_FeTot 1.10E+02 9.27E+01 1.27E+02 [mg/L]
Conc_HCO3 2.15E+02 2.01E+02 2.29E+02 [mg/L]
Conc_Hg 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_| 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_K 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Li 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Mg 1.59E+03 1.52E+03 1.67E+03 [mg/L]
Conc_Mn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Mo 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NH4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TKN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Na 3.80E+04 3.70E+04 3.89E+04 [mg/L]
Conc_Ni 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_P0O4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Pb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S03 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S0O4 3.39E+02 3.02E+02 3.75E+02 [mg/L]
Conc_Sb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Se 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Si 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ti 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TI 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Zn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_ALKHCO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Acidity 0.00E+00 0.00E+00 0.00E+00 [mg/L]
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Conc_TOC 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_CN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Phenols 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr875r86 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ra226 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ra228 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Benzene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Toluene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_H2S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Produced_Rate ST 8.20E+02 8.30E-01 1.20E+04 [gal/day/well]
[percent of water
Input_Source_Recycle_Percent 0.00E+00 0.00E+00 0.00E+00 input]
[percent of water
Input_Source_Surface_Percent 8.70E-01 8.70E-01 8.70E-01 input]
[percent of water
Input_Source_Ground_Percent 1.30E-01 1.30E-01 1.30E-01 input]
[percent of water
Input_Source_Brackish_Percent 0.00E+00 0.00E+00 0.00E+00 input]
OIL_EUR 1.89E+02 1.87E+02 1.91E+02 [bbl/well]
East Texas
Estimated_Ultimate_Recovery 9.71E+06 9.70E+06 9.73E+06 [mcf / well]
Estimated_Frac_Volume 6.42E+06 5.06E+06 7.77E+06 [gallons / well]
[percent of input
Flowback Volume_Percent 2.00E-01 9.00E-02 2.90E-01 volume]
Conc_TDS 7.48E+04 7.14E+04 7.82E+04 [mg/L]
Conc_TSS 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ag 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Al 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_As 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_B 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ba 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Be 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Br 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ca 4.97E+03 4.56E+03 5.37E+03 [mg/L]
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Conc_Cd 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_cl 4.50E+04 4.29E+04 4.71E+04 [mg/L]
Conc_Co 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cr 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cu 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_F 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_FeTot 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_HCO3 4.44E+02 4.23E+02 4.65E+02 [mg/L]
Conc_Hg 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_| 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_K 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Li 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Mg 5.63E+02 5.20E+02 6.06E+02 [mg/L]
Conc_Mn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Mo 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NH4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TKN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Na 2.25E+04 2.16E+04 2.35E+04 [mg/L]
Conc_Ni 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_P0O4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Pb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S03 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S0O4 8.05E+02 7.45E+02 8.65E+02 [mg/L]
Conc_Sb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Se 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Si 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr 0.00E+00 0.00E+00 0.00E+00 [mg/L]
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Conc_Ti 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TI 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Zn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_ALKHCO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Acidity 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TOC 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_CN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Phenols 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr87Sr86 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ra226 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ra228 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Benzene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Toluene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_H2S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Produced_Rate ST 8.20E+02 8.30E-01 1.20E+04 [gal/day/well]
[percent of water
Input_Source_Recycle_Percent 5.00E-02 5.00E-02 5.00E-02 input]
[percent of water
Input_Source_Surface_Percent 2.85E-01 2.85E-01 2.85E-01 input]
[percent of water
Input_Source_Ground_Percent 6.65E-01 6.65E-01 6.65E-01 input]
[percent of water
Input_Source_Brackish_Percent 0.00E+00 0.00E+00 0.00E+00 input]
OIL_EUR 6.17E+03 6.14E+03 6.20E+03 [bbl/well]
Arkoma
Estimated_Ultimate_Recovery 4.52E+06 4.52E+06 4.52E+06 [mcf / well]
Estimated_Frac_Volume 8.37E+06 7.08E+06 9.67E+06 [gallons / well]
[percent of input
Flowback Volume_Percent 1.00E-01 1.00E-02 5.70E-01 volume]
Conc_TDS 1.33E+04 1.15E+04 1.50E+04 [mg/L]
Conc_TSS 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ag 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Al 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_As 0.00E+00 0.00E+00 0.00E+00 [mg/L]

Page 25 of 43
DF_Stage3_O_SRWC_BTL_2010.01.doc




e NETL Life Cycle Inventory Data — Process Documentation File

Conc_B 8.03E+00 2.70E+00 1.34E+01 [mg/L]
Conc_Ba 3.80E+00 3.14E+00 4.46E+00 [mg/L]
Conc_Be 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Br 1.11E+02 9.71E+01 1.25E+02 [mg/L]
Conc_Ca 3.17E+02 2.66E+02 3.68E+02 [mg/L]
Conc_Cd 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cl 9.16E+03 7.32E+03 1.10E+04 [mg/L]
Conc_Co 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cr 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cu 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_F 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_FeTot 6.60E+00 2.36E+00 1.08E+01 [mg/L]
Conc_HCO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Hg 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_| 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_K 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Li 9.91E+00 2.88E+00 1.69E+01 [mg/L]
Conc_Mg 6.12E+01 5.29E+01 6.95E+01 [mg/L]
Conc_Mn 2.20E+00 1.85E+00 2.55E+00 [mg/L]
Conc_Mo 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NH4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TKN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Na 3.76E+03 3.26E+03 4.26E+03 [mg/L]
Conc_Ni 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_P0O4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Pb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S03 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S0O4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
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Conc_Sb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Se 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Si 5.20E+01 3.57E+00 1.00E+02 [mg/L]
Conc_Sn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr 2.68E+01 1.62E+01 3.74E+01 [mg/L]
Conc_Ti 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TI 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Zn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_ALKHCO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Acidity 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TOC 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_CN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Phenols 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr875r86 7.10E-01 7.09E-01 7.11E-01 [mg/L]
Conc_Ra226 1.40E+02 8.04E+01 1.99E+02 [mg/L]
Conc_Ra228 2.24E+01 1.51E+01 2.97E+01 [mg/L]
Conc_Benzene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Toluene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_H2S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Produced_Rate ST 8.20E+02 8.30E-01 1.20E+04 [gal/day/well]
[percent of water
Input_Source_Recycle_Percent 5.00E-01 5.00E-01 5.00E-01 input]
[percent of water
Input_Source_Surface_Percent 5.00E-01 5.00E-01 5.00E-01 input]
[percent of water
Input_Source_Ground_Percent 0.00E+00 0.00E+00 0.00E+00 input]
[percent of water
Input_Source_Brackish_Percent 0.00E+00 0.00E+00 0.00E+00 input]
OIL_EUR 1.15E+03 1.14E+03 1.16E+03 [bbl/well]
South Oklahoma
Estimated_Ultimate_Recovery 8.50E+06 8.48E+06 8.51E+06 [mcf / well]
Estimated_Frac_Volume 7.03E+06 5.64E+06 8.43E+06 [gallons / well]
[percent of input
Flowback Volume_Percent 3.30E-01 1.00E-02 5.70E-01 volume]
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Conc_TDS 1.38E+05 1.35E+05 1.42E+05 [mg/L]
Conc_TSS 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ag 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Al 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_As 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_B 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ba 1.09E+02 9.20E+01 1.25E+02 [mg/L]
Conc_Be 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Br 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ca 9.46E+03 9.10E+03 9.82E+03 [mg/L]
Conc_Cd 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cl 8.48E+04 8.25E+04 8.70E+04 [mg/L]
Conc_Co 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cr 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cu 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_F 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_FeTot 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_HCO3 1.86E+02 1.72E+02 2.01E+02 [mg/L]
Conc_Hg 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_| 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_K 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Li 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Mg 2.01E+03 1.94E+03 2.07E+03 [mg/L]
Conc_Mn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Mo 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NH4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TKN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Na 4.02E+04 3.92E+04 4.13E+04 [mg/L]
Conc_Ni 0.00E+00 0.00E+00 0.00E+00 [mg/L]
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Conc_P0O4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Pb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S03 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S0O4 2.41E+02 2.12E+02 2.71E+02 [mg/L]
Conc_Sb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Se 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Si 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ti 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TI 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Zn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_ALKHCO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Acidity 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TOC 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_CN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Phenols 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr875r86 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ra226 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ra228 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Benzene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Toluene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_H2S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Produced_Rate_ST 8.20E+02 8.30E-01 1.20E+04 [gal/day/well]
[percent of water
Input_Source_Recycle_Percent 0.00E+00 0.00E+00 0.00E+00 input]
[percent of water
Input_Source_Surface_Percent 6.30E-01 6.30E-01 6.30E-01 input]
[percent of water
Input_Source_Ground_Percent 3.70E-01 3.70E-01 3.70E-01 input]
[percent of water
Input_Source_Brackish_Percent 0.00E+00 0.00E+00 0.00E+00 input]

Page 29 of 43

DF_Stage3_O_SRWC_BTL_2010.01.doc




INSTL

NETL Life Cycle Inventory Data — Process Documentation File

OIL_EUR 1.93E+05 1.92E+05 1.93E+05 [bbl/well]
Anadarko
Estimated_Ultimate_Recovery 6.44E+06 6.44E+06 6.45E+06 [mcf / well]
Estimated_Frac_Volume 8.71E+06 8.14E+06 9.28E+06 [gallons / well]
[percent of input
Flowback _Volume_Percent 3.30E-01 1.00E-02 5.70E-01 volume]
Conc_TDS 1.12E+05 1.09E+05 1.14E+05 [mg/L]
Conc_TSS 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ag 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Al 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_As 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_B 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ba 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Be 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Br 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ca 5.55E+03 5.41E+03 5.68E+03 [mg/L]
Conc_Cd 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cl 6.12E+04 6.01E+04 6.24E+04 [mg/L]
Conc_Co 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cr 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cu 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_F 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_FeTot 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_HCO3 3.32E+02 3.17E+02 3.46E+02 [mg/L]
Conc_Hg 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_| 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_K 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Li 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Mg 1.29E+03 1.25E+03 1.33E+03 [mg/L]
Conc_Mn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Mo 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
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Conc_NO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NH4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TKN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Na 3.79E+04 3.70E+04 3.88E+04 [mg/L]
Conc_Ni 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_PO4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Pb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S03 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S0O4 1.36E+03 1.32E+03 1.40E+03 [mg/L]
Conc_Sb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Se 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Si 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ti 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TI 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Zn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_ALKHCO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Acidity 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TOC 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_CN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Phenols 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr875r86 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ra226 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ra228 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Benzene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Toluene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_H2S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Produced_Rate_ST 8.20E+02 8.30E-01 1.20E+04 [gal/day/well]
Input_Source_Recycle_Percent 2.00E-01 2.00E-01 2.00E-01 [percent of water
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input]
[percent of water
Input_Source_Surface_Percent 1.60E-01 1.60E-01 1.60E-01 input]
[percent of water
Input_Source_Ground_Percent 3.40E-01 3.40E-01 3.40E-01 input]
[percent of water
Input_Source_Brackish_Percent 3.00E-01 3.00E-01 3.00E-01 input]
OIL_EUR 1.77E+05 1.77E+05 1.77E+05 [bbl/well]
Strawn
Estimated_Ultimate_Recovery 4.33E+06 4.33E+06 4.33E+06 [mcf / well]
Estimated_Frac_Volume 5.35E+06 4 51E+06 6.19E+06 [gallons / well]
[percent of input
Flowback _Volume_Percent N/A 6.00E-02 2.00E-01 volume]
Conc_TDS N/A 2.41E+04 7.69E+04 [mg/L]
Conc_TSS N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Ag N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Al N/A 0.00E+00 0.00E+00 [mg/L]
Conc_As N/A 0.00E+00 0.00E+00 [mg/L]
Conc_B N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Ba N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Be N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Br N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Ca N/A 1.27E+03 3.33E+03 [mg/L]
Conc_Cd N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Cl N/A 1.53E+04 4.70E+04 [mg/L]
Conc_Co N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Cr N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Cu N/A 0.00E+00 0.00E+00 [mg/L]
Conc_F N/A 0.00E+00 0.00E+00 [mg/L]
Conc_FeTot N/A 0.00E+00 0.00E+00 [mg/L]
Conc_HCO3 N/A 4.80E+01 1.31E+02 [mg/L]
Conc_Hg N/A 0.00E+00 0.00E+00 [mg/L]
Conc_| N/A 0.00E+00 0.00E+00 [mg/L]
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Conc_K N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Li N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Mg N/A 2.00E+02 5.90E+02 [mg/L]
Conc_Mn N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Mo N/A 0.00E+00 0.00E+00 [mg/L]
Conc_NO2 N/A 0.00E+00 0.00E+00 [mg/L]
Conc_NO3 N/A 0.00E+00 0.00E+00 [mg/L]
Conc_NO3NO2 N/A 0.00E+00 0.00E+00 [mg/L]
Conc_NH4 N/A 0.00E+00 0.00E+00 [mg/L]
Conc_TKN N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Na N/A 6.85E+03 2.55E+04 [mg/L]
Conc_Ni N/A 0.00E+00 0.00E+00 [mg/L]
Conc_PO4 N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Pb N/A 0.00E+00 0.00E+00 [mg/L]
Conc_S N/A 0.00E+00 0.00E+00 [mg/L]
Conc_S0O3 N/A 0.00E+00 0.00E+00 [mg/L]
Conc_S0O4 N/A 3.17E+01 3.70E+01 [mg/L]
Conc_Sb N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Se N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Si N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Sn N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Sr N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Ti N/A 0.00E+00 0.00E+00 [mg/L]
Conc_TI N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Zn N/A 0.00E+00 0.00E+00 [mg/L]
Conc_ALKHCO3 N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Acidity N/A 0.00E+00 0.00E+00 [mg/L]
Conc_TOC N/A 0.00E+00 0.00E+00 [mg/L]
Conc_CN N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Phenols N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Sr875r86 N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Ra226 N/A 0.00E+00 0.00E+00 [mg/L]
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Conc_Ra228 N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Benzene N/A 0.00E+00 0.00E+00 [mg/L]
Conc_Toluene N/A 0.00E+00 0.00E+00 [mg/L]
Conc_H2S N/A 0.00E+00 0.00E+00 [mg/L]
Produced_Rate_ST 8.20E+02 8.30E-01 1.20E+04 [gal/day/well]
[percent of water
Input_Source_Recycle_Percent 5.00E-02 5.00E-02 5.00E-02 input]
[percent of water
Input_Source_Surface_Percent 4.75E-01 4.75E-01 4.75E-01 input]
[percent of water
Input_Source_Ground_Percent 4.45E-01 4.45E-01 4.45E-01 input]
[percent of water
Input_Source_Brackish_Percent 3.00E-02 3.00E-02 3.00E-02 input]
OIL_EUR 4.54E+02 4.53E+02 4.55E+02 [bbl/well]
Fort Worth
Estimated_Ultimate_Recovery 3.23E+06 3.23E+06 3.23E+06 [mcf / well]
Estimated_Frac_Volume 2.15E+06 1.43E+06 2.88E+06 [gallons / well]
[percent of input
Flowback _Volume_Percent 2.00E-01 9.00E-02 2.90E-01 volume]
Conc_TDS 1.73E+05 1.61E+05 1.84E+05 [mg/L]
Conc_TSS 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ag 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Al 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_As 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_B 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ba 9.23E+01 5.17E+01 1.33E+02 [mg/L]
Conc_Be 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Br 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ca 1.47E+04 1.32E+04 1.62E+04 [mg/L]
Conc_Cd 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cl 1.05E+05 9.81E+04 1.12E+05 [mg/L]
Conc_Co 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cr 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cu 0.00E+00 0.00E+00 0.00E+00 [mg/L]
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Conc_F 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_FeTot 3.38E+02 7.13E+01 6.04E+02 [mg/L]
Conc_HCO3 8.82E+01 6.98E+01 1.07E+02 [mg/L]
Conc_Hg 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_| 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_K 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Li 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Mg 2.52E+03 2.12E+03 2.93E+03 [mg/L]
Conc_Mn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Mo 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NH4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TKN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Na 4.77E+04 4.44E+04 5.10E+04 [mg/L]
Conc_Ni 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_PO4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Pb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S03 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S0O4 2.22E+02 1.56E+02 2.88E+02 [mg/L]
Conc_Sb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Se 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Si 6.55E+02 2.01E+02 1.11E+03 [mg/L]
Conc_Sn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ti 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TI 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Zn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_ALKHCO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Acidity 0.00E+00 0.00E+00 0.00E+00 [mg/L]
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Conc_TOC 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_CN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Phenols 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr875r86 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ra226 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ra228 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Benzene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Toluene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_H2S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Produced_Rate ST 8.20E+02 8.30E-01 1.20E+04 [gal/day/well]
[percent of water
Input_Source_Recycle_Percent 5.00E-02 5.00E-02 5.00E-02 input]
[percent of water
Input_Source_Surface_Percent 4.75E-01 4.75E-01 4.75E-01 input]
[percent of water
Input_Source_Ground_Percent 4.45E-01 4.45E-01 4.45E-01 input]
[percent of water
Input_Source_Brackish_Percent 3.00E-02 3.00E-02 3.00E-02 input]
OIL_EUR 9.85E+03 9.84E+03 9.86E+03 [bbl/well]
Permian
Estimated_Ultimate_Recovery 1.36E+07 1.36E+07 1.37E+07 [mcf / well]
Estimated_Frac_Volume 9.52E+06 9.08E+06 9.95E+06 [gallons / well]
[percent of input
Flowback Volume_Percent N/A 6.00E-02 2.00E-01 volume]
Conc_TDS 1.05E+05 1.03E+05 1.06E+05 [mg/L]
Conc_TSS 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ag 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Al 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_As 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_B 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ba 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Be 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Br 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ca 5.36E+03 5.25E+03 5.47E+03 [mg/L]
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Conc_Cd 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_cl 6.30E+04 6.21E+04 6.39E+04 [mg/L]
Conc_Co 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cr 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Cu 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_F 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_FeTot 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_HCO3 5.84E+02 5.72E+02 5.96E+02 [mg/L]
Conc_Hg 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_| 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_K 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Li 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Mg 1.72E+03 1.67E+03 1.76E+03 [mg/L]
Conc_Mn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Mo 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NO3NO2 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_NH4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TKN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Na 3.27E+04 3.21E+04 3.32E+04 [mg/L]
Conc_Ni 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_P0O4 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Pb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S03 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_S0O4 1.95E+03 1.92E+03 1.99E+03 [mg/L]
Conc_Sb 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Se 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Si 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr 0.00E+00 0.00E+00 0.00E+00 [mg/L]
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Conc_Ti 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TI 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Zn 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_ALKHCO3 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Acidity 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_TOC 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_CN 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Phenols 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Sr87Sr86 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ra226 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Ra228 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Benzene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_Toluene 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Conc_H2S 0.00E+00 0.00E+00 0.00E+00 [mg/L]
Produced_Rate ST 8.20E+02 8.30E-01 1.20E+04 [gal/day/well]
[percent of water
Input_Source_Recycle_Percent 1.00E-02 1.00E-02 1.00E-02 input]
[percent of water
Input_Source_Surface_Percent 0.00E+00 0.00E+00 0.00E+00 input]
[percent of water
Input_Source_Ground_Percent 4.40E-01 4.40E-01 4.40E-01 input]
[percent of water
Input_Source_Brackish_Percent 5.50E-01 5.50E-01 5.50E-01 input]
OIL_EUR 1.67E+06 1.67E+06 1.67E+06 [bbl/well]
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Table 2: Unit Process Input and Output Flows (example for Appalachian parameters)

Flow Name Value R efléj:gtnscgplflrcw) DQI
Inputs
Water (recycled water) [Water] 1.00 L 2,1,2,2,1
Water (surface water) [Water] 1.00 L 21,221
Water (ground water) [Water] 1.00 L 2,1,2,21
Water (brackish water) [Water] 1.00 L 21,221
Outputs
Natural gas [reference flow] 1.00 kg
Water (flowback) [Water] [intermediate flow] 0.01837 L 2,1,2,2,1
Water (produced) [Water] [intermediate flow] 0.14905 21,221
TDS [emissions to water] 6.62E-09 kg 2,151,2
TSS [emissions to water] 1.80E-11 kg 21512
Silver [inorganic emissions to water] 2.58E-15 kg 2,151,2
Aluminum [inorganic emissions to water] 6.92E-14 kg 2.1,51,2
Arsenic [inorganic emissions to water] 4.36E-15 kg 21,512
Boron [inorganic emissions to water] 9.11E-13 kg 2,1,5,1,2
Barium [inorganic emissions to water] 1.28E-10 kg 2,1,5,1,2
Berylium [inorganic emissions to water] 2.11E-15 kg 2,151,2
Bromine [inorganic emissions to water] 4.48E-11 kg 2,1,5,1,2
Calcium [inorganic emissions to water] 5.58E-10 kg 21,512
Cadmium [inorganic emissions to water] 1.83E-15 kg 2,1,5,1,2
Chlorine [inorganic emissions to water] 3.87E-09 kg 2,1,5,1,2
Cobalt [inorganic emissions to water] 8.24E-14 kg 2,1,5,1,2
Chromium [inorganic emissions to water] 7.17E-14 kg 2,1,5,1,2
Copper [inorganic emissions to water] 2.14E-14 kg 21512
Fluorine [inorganic emissions to water] 1.78E-13 kg 2,1,5,1,2
Total Iron [inorganic emissions to water] 3.82E-12 kg 21,512
Bicarbonate [inorganic emissions to water] 0.00E+00 kg 2.1,51,2
Mercury [inorganic emissions to water] 1.19E-17 kg 21,512
lodine [inorganic emissions to water] 0.00E+00 kg 21512
Potassium [inorganic emissions to water] 2.12E-11 kg 2,1,5,1,2
Lithium [inorganic emissions to water] 4.43E-12 kg 2,1,5,1,2
Magnesium [inorganic emissions to water] 5.26E-11 kg 2.1,51,2
Manganese [inorganic emissions to water] 2.80E-13 kg 21,51,2
Molybdenum [inorganic emissions to water] 1.14E-14 kg 21,5,1,2
Nitrite [inorganic emissions to water] 6.06E-13 kg 2,1,5,1,2
Nitrate [inorganic emissions to water] 1.28E-13 kg 2,151,2
nitrate-nitrite [inorganic emissions to water] 2.78E-14 kg 2.1,51,2
Ammonium [inorganic emissions to water] 5.65E-12 kg 21,51,2
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Total Kjeldahl Nitrogen [inorganic emissions to water] 5.78E-12 kg 21,51,2
Sodium [inorganic emissions to water] 1.67E-09 kg 2,151,2
Nickel [inorganic emissions to water] 4.09E-14 kg 2,1,5,1,2
Phosphate [inorganic emissions to water] 1.03E-13 kg 21,51,2
Lead [inorganic emissions to water] 3.03E-15 kg 2,1,5,1,2
Sulfur [inorganic emissions to water] 2.14E-13 kg 2,1,5,1,2
Sulfite [inorganic emissions to water] 9.25E-13 kg 2,1,5,1,2
Sulfate [inorganic emissions to water] 4.72E-12 kg 2,1,5,1,2
Antimony [inorganic emissions to water] 4.30E-15 kg 21,512
Selenium [inorganic emissions to water] 2.73E-15 kg 2,1,5,1,2
Silicon [inorganic emissions to water] 0.00E+00 kg 2,1,5,1,2
Tin [inorganic emissions to water] 4.95E-14 kg 2,1,5,1,2
Strontium [inorganic emissions to water] 1.09E-10 kg 21,51,2
Titanium [inorganic emissions to water] 1.56E-14 kg 2,151,2
Thalium [inorganic emissions to water] 8.26E-15 kg 2,1,5,1,2
Zinc [inorganic emissions to water] 8.21E-14 kg 2,15,1,2
Alkalinity [inorganic emissions to water] 9.99E-12 kg 2,1,5,1,2
Acidity [inorganic emissions to water] 6.69E-12 kg 2,1,5,1,2
TOC [organic emissions to water] 1.95E-11 kg 2,15,1,2
Cyanide [inorganic emissions to water] 2.27E-12 kg 2,1,5,1,2
Phenols [organic emissions to water] 3.22E-15 kg 21,512
Strontium 87 or 86 [inorganic emissions to water] 4.18E-14 kg 215,172
Radium 226 [inorganic emissions to water] 1.37E-10 kg 21,512
Radium 228 [inorganic emissions to water] 2.00E-11 kg 2,1,5,1,2
Benzene [organic emissions to water] 0.00E+00 kg 2,1,5,1,2
Toluene [organic emissions to water] 0.00E+00 kg 21512
Hydrogen Sulfide [inorganic emissions to water] 0.00E+00 kg 2,15,1,2
TDS [emissions to agricultural soil] 5.84E-08 kg 21,512
TSS [emissions to agricultural soil] 1.59E-10 kg 2,151,2
Silver [inorganic emissions to agricultural soil] 2.28E-14 kg 21,51,2
Aluminum [inorganic emissions to agricultural soil] 6.11E-13 kg 2,1,5,1,2
Arsenic [inorganic emissions to agricultural soil] 3.84E-14 kg 2,1,5,1,2
Boron [inorganic emissions to agricultural soil] 8.04E-12 kg 21,512
Barium [inorganic emissions to agricultural soil] 1.13E-09 kg 215,12
Berylium [inorganic emissions to agricultural soil] 1.86E-14 kg 21,51,2
Bromine [inorganic emissions to agricultural soil] 3.95E-10 kg 2,1,5,1,2
Calcium [inorganic emissions to agricultural soil] 4.92E-09 kg 21,51,2
Cadmium [inorganic emissions to agricultural soil] 1.62E-14 kg 2,1,5,1,2
Chlorine [inorganic emissions to agricultural soil] 3.42E-08 kg 215,12
Cobalt [inorganic emissions to agricultural soil] 7.26E-13 kg 21,51,2
Chromium [inorganic emissions to agricultural soil] 6.32E-13 kg 2,1,5,1,2
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1.88E-13

Copper [inorganic emissions to agricultural soil] kg 2,15,1,2
Fluorine [inorganic emissions to agricultural soil] 1.57E-12 kg 215,12
Total Iron [inorganic emissions to agricultural soil] 3.37E-11 kg 215,12
Bicarbonate [inorganic emissions to agricultural soil] 0.00E+00 kg 21512
Mercury [inorganic emissions to agricultural soil] 1.05E-16 kg 2,1,5,1,2
lodine [inorganic emissions to agricultural soil] 0.00E+00 kg 21,51,2
Potassium [inorganic emissions to agricultural soil] 1.87E-10 kg 2,1,5,1,2
Lithium [inorganic emissions to agricultural soil] 3.90E-11 kg 215,12
Magnesium [inorganic emissions to agricultural soil] 4.64E-10 kg 21,51,2
Manganese [inorganic emissions to agricultural soil] 2.47E-12 kg 215,12
Molybdenum [inorganic emissions to agricultural soil] 1.00E-13 kg 21,51,2
Nitrite [inorganic emissions to agricultural soil] 5.35E-12 kg 2,1,5,1,2
Nitrate [inorganic emissions to agricultural soil] 1.13E-12 kg 21,51,2
nitrate-nitrite [inorganic emissions to agricultural soil] 2.45E-13 kg 2,1,5,1,2
Ammonium [inorganic emissions to agricultural soil] 4.98E-11 kg 215,12
Total Kjeldahl Nitrogen [inorganic emissions to agricultural soil] 5.10E-11 kg 21,51,2
Sodium [inorganic emissions to agricultural soil] 1.47E-08 kg 215,12
Nickel [inorganic emissions to agricultural soil] 3.60E-13 kg 21,51,2
Phosphate [inorganic emissions to agricultural soil] 9.09E-13 kg 2,1,5,1,2
Lead [inorganic emissions to agricultural soil] 2.67E-14 kg 215,12
Sulfur [inorganic emissions to agricultural soil] 1.88E-12 kg 2,1,5,1,2
Sulfite [inorganic emissions to agricultural soil] 8.16E-12 kg 215,12
Sulfate [inorganic emissions to agricultural soil] 4.16E-11 kg 21,51,2
Antimony [inorganic emissions to agricultural soil] 3.79E-14 kg 215,12
Selenium [inorganic emissions to agricultural soil] 2.40E-14 kg 21,51,2
Silicon [inorganic emissions to agricultural soil] 0.00E+00 kg 21512
Tin [inorganic emissions to agricultural soil] 4.37E-13 kg 2,1,5,1,2
Strontium [inorganic emissions to agricultural soil] 9.58E-10 kg 21512
Titanium [inorganic emissions toagricultural soil] 1.37E-13 kg 2,1,5,1,2
Thalium [inorganic emissions to agricultural soil] 7.29E-14 kg 21,51,2
Zinc [inorganic emissions to agricultural soil] 7.24E-13 kg 2,1,5,1,2
Alkalinity [inorganic emissions to agricultural soil] 8.81E-11 kg 2,1,5,1,2
Acidity [inorganic emissions to agricultural soil] 5.90E-11 kg 21,51,2
TOC [organic emissions to agricultural soil] 1.72E-10 kg 2,15,1,2
Cyanide [inorganic emissions to agricultural soil] 2.01E-11 kg 21,51,2
Phenols [organic emissions to agricultural soil] 2.84E-14 kg 2,151,2
Strontium 87 or 86 [inorganic emissions to agricultural soil] 3.69E-13 kg 21,51,2
Radium 226 [inorganic emissions to agricultural soil] 1.21E-09 kg 2,151,2
Radium 228 [inorganic emissions to agricultural soil] 1.77E-10 kg 215,12
Benzene [organic emissions to agricultural soil] 0.00E+00 kg 21,51,2
Toluene [organic emissions to agricultural soil] 0.00E+00 kg 2,151,2
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Hydrogen Sulfide [inorganic emissions to agricultural soil] | 0.00E+00 ‘ kg | 215,12 ‘
* Bold face clarifies that the value shown does not include upstream environmental flows.

Note: Inventory items not included are assumed to be zero based on best engineering judgment or
assumed to be zero because no data was available to categorize them for this unit process at the
time of its creation.

Embedded Unit Processes
None.
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