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Multi-agency Collaboration

3 . Secretary of Energy
Multi-year plan in development iy Board

Minimizing the EHS impacts of shale gas
development

» Resource Characterization: nature, variability, and
linkages to EHS impacts

Shale Gas Production
Subcommittee
* Water quality assessment Second Ninety Day Report

* Air monitoring and assessment November 18, 2011
¢ Human health and environmental rig

+ Water Quality: treatment, disposal, well-bore integrity

« Water Quantity: smart use, alternative sources.

+ Air Quality/GHG: traffic, fugitive emissions.

s U.S. DEPARTMENT OF

© ENERGY

* Induced Seismicity: during wastewater injection

* Monitoring and
remediation technologies

* GHG and air emissions

e Air and water

monitoring networks

* Ecosystem and
environmental health
studies JENT OF 5

* Water quality ﬂv\:‘; UK
monitoring | 5

* Water availability

+ Ecosystems: fragmentation, noise, light

+ Human Health: topics still under discussion

Collaboration

DOE Focus

» Development and implementation of
Technological Solutions (impact avoidance
and mitigation)

® Resource assessments

e Hydrology and geology;
earthquake hazards

e Land use, wildlife, and
ecological impact

¢ Wellbore integrity, flow,
and control
¢ Technology development
e System engineering, imaging,
and materials

= Engineered natural
system interactions

* Geological models
and analyses

* Resource

characterization

Induced seismicity,

* Analyses of various aspects of energy system
performance and subsurface modeling

»  Scientific contributions to field data collection and
interpretation, including laboratory studies
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Extramural R&D Portfolio
Natural Gas (Environmental) Program through 2012

® I m p I e m e nt C O St effe Ct i Ve a n d Solids Oil & Grease Soluble Organics Divalent Cation Salinity
- - Removal Removal Removal Removal Removal Crystallization
environmentally benign water

management practices (supply,
h a n d I I n g ’ t reat m e n t ’ a n d Settling Settling Bioprocesses lon Exchange Thermal Distillation
Filtration Hydroclone Precipitation Reverse Osmosis

d I s p o sa I ) Flotation Flotation Nanofiltration Membrane Distillation
Hydroclone Extraction
Adsorption
Oxidation

> Ensure that fresh makeup water
supplies are acquired in an
environmentally benign manner

» Minimize the volume of fresh
water required through recycling
of fracturing water Altela

» Design water supply/handling
systems that are both cost WVU/FiterSure
efficient and environmentally
benign

Texas A&M
> Cost-effective cleaning of
flowback or produced water for
re-use or surface disposal

GE Global Research — SCNGO
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GroundWater Protection Council

- Developing reporting and data collection tools GROUNDWATER
N ey

available to a wide range of users
« Risk Based Data Management System
(RBDMS) — Hydraulic Fracturing module

— Well completions, casing, cementing, fracturing

()
=

fluids M S
— Linking well locations to water-relevant data Energy & Water Software | Data Solutions
— 22 states use RBDMS to aid reg. agencies and

provide information to the public FraCFocus 2_0

- FracFocus website (w/ IOGCC) Looking for Information shoxt
— 11 states require reporting through FracFocus
— 37,000 disclosures on frac fluid composition
e

 Facilitate STRONGER reviews

Search for nearby well sites that have been hydraulically
£ process.

 Expanded coordination with EIA; further
connectivity between RBDMS and FracFocus SIS 5 2 44| 6]
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FY2012 Projects
Two projects added and underway

e New Generation Hydraulic Fracturing
Model for Horizontal Wells.

U. Texas-Austin

Model the generation of non-planar fractures
from multiple perforations: provide more robust
realizations of SRV for reservoir simulation and
development planning (spacing, timing, etc.)

Oct. 2012 to Sept 2016
$1038K DOE

e Liquid-rich Shale Potential of Utah’s
Uinta and Paradox basins

— Utah Geological Survey

— Geologic/Geomechanical characterizations of

the Green River formation (ex. Uteland Butte
Mbr) and Cane Creek Fm (PB)

— Oct 2012 to Sept 2015
— $738K

NORTH SOUTH

Monument Butte

Altamont / Bluebell Central Basm =~
B
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Simplified north-south schematic cross section of the Uinta Basin in Duchesne
County showing the northward dip of the beds and the relative depths of the
major oil fields. The Uteland Buite is the basal member of the Green River
Formation and pinches out to the north, towards the deeper basin facies. Modi-
fied from Newfield, 2011.

14000

16000

NATIONAL ENSRCY TECHNOLOGY LASORATORY



FY2013 Natural Gas (Environmental) FOA

« General
— ~$7,000,000 available
— Selections coordinated with RPSEA

— Final Announcements and Notifications of awards are
still pending.

« Topic Areas
— Area 1: Reduced Footprint of UOG Development

— Area 2: Assuring, Monitoring, and Mitigating Issues
Related to Methane Emissions, Wellbore Integrity, and
Zonal Isolation (Protecting shallow groundwater
resources)

— Area 3: Reducing Water Usage and Resource
Degradation through Smarter and Less Water-Intensive
Unconventional Resource Stimulation
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