RECLAMATION

Managing Water in the West

USBR Produced Water
Research Efforts and
Partnering Opportunities

Oklahoma Water Resources Center

OSU Produced Water Research Team
April 9, 2019

Presented by Nathan Kuhnert, Oklahoma-Texas Area Office, Great
Plains Region



Reclamation Background

e Constructed more than 600 dams &
reservoirs

* Deliver 11 million acre-feet of M&Il water
to 31 million people annually

* Irrigate 10 million acres per year (one
out of 5 Western farmers)

» 60% U.S. vegetables
* 25% U.S. fruits/nuts

» Recreation
* 90 million visitor days per year

» Reclamation and power
* The 2nd largest hydro producer
» 58 hydropower facilities
* 41 billion kilowatt hours
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Ownership/oversight responsibility for 11
reservoirs with a total capacity
of 4.2 million acre-feet.
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Total water rights from projects:
« M&l - 571,000 acre-ft/yr to about 2.7
million customers.
* lIrrigation - 110,600 acre-ft/yr for
about 63,000 acres.

* Twin Buttes

Austin Office )
Annual recreation use of over

4 million visitor-days each year.

Ownership/oversight responsibility for
190,000 acres of Federal land



Local
Water/Irrigation
Districts

Private entities State entities

Others — cities,
rural water
districts, etc.




Leveraging Partnerships

successful Grant Applicants in OK (2016-2018)

Award Date
Grant Recipient (FY) Federal Share Grant Type*
1 City of Durant Installation of smart meters 2018 $75,000 SS
2 City of Tishomingo Installation of smart meters 2018 $74,580 SS
3 Thomas Public Works Authority Installation of smart meters 2018 $75,000 SS
4 Grand River Dam Authority Formation of a Lake O' the Cherokees watershed group 2018 $100,000 CWMP
5 Chickasaw Nation Water marketing strategy to bank groundwater 2018 $149,228 WM
6 Mountain Park Master Conservancy District Augmenting reservoir yield through groundwater 2018 $300,000 Drought
7 Thomas Public Works Authority Upgrading water meters 2017 $75,000 SS
8 Locust Grove Public Works Authority Improving efficiency of water conveyance pipelines 2017 $74,395 SS
9 City of Purcell Water System Improvements Purcell Lake Irrigation 2017 $59,480 SS
10 City of Bartlesville ’;J:;j:\'jg‘s’ study of Caney river water supply augmentation 2017 $150,000 Title XVI
11 City of Ada A feasibility study of water recycling alternatives 2017 $136,193 Title XVI
12 OWRB A feasibility study of produced water reuse alternatives 2017 $150,000 Title XVI
13 City of Bartlesville Implementation of Caney River water supply augmentation alternative 2017 $750,000 Drought
14 Chickasaw Nation Formation of a Lake of the Arbuckles Watershed Group 2016 $53,921 CWMP
15 City of Altus Altus City Reservoir East Basin Improvements 2016 $300,000 Drought
Total $2,298,217 -

* WEEG = Water and Energy Efficiency Grant; SS = Small Scale Water Efficiency Grants; WM = Water Marketing Grants; CWMP = Cooperative Watershed Management

Grants



Summary of Programs
FY 19 Announcements ($100 million +)

[ Planning, Science, Tools, & Research

\

* Drought Contingency Planning Grants

 Desalination Water Purification Research Grants

« Basin Studies Program, Applied Science Tools, Reservoir Operations Pilots
» Cooperative Watershed Management Grants

« Water Marketing Grants

» Native American Affairs Technical Assistance Program

* Title XVI Water Reuse Research Grants

‘ Design, Construction, & Implementation

\.

« Water & Energy Efficiency Grants

« Small-Scale Construction Grants

* Drought Resiliency Project Grants

* Title XVI and WIIN Water Recycling & Desalination Construction Grants



Research & Development
ttps://lwww.usbhr.gov/research
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Reclamation / R&D

RESEARCH AND
DEVELOPMENT
OFFICE

Research and
Development Office

Science and
Technology (S&T)
Program

Desalination and Water
Purification Research
(DWPR) Program

Ve

Water Prize
Competition Center
Technology Transfer Science & Technology Program
About
FEATURED RESOURCES
S5&T Research Projects Knowledge Stream Magazine
DWPR Research Reports Current Prize Competitions
Labs & Facilities Policy
ABOUT R&D

The Research and Development Office (R&D) applies science and technology to advance the agency’s mission to manage
develop, and protect water and related resources in an environmentally and economically sound manner in the interest of the
American public.

R&D's two programs, Science and Technology (S&T) and Desalination and Water Purnfication Research (DWPR), address the
technical obstacles related to our mission. Research authenzation is conducted under the Reclamation Act of 1802 (PDF, 5.6
MB) and the Reclamation Project Act of 1939 (PDF, 2.7 MB).




WaterSMART
https://www.usbr.gov/iwatersmart
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Home / WaterSMART / Title XVI - Water Reclamation and Reuse

WATERSMART

P = WatersART Title XVI - Water Reclamation and Reuse .

\Water and Energy
Efficiency Grants

Title XV1 of P.L. 102-575, as amended (Title XVI1), provides authority for

\Water Marketing

Strategy Grants

Small-Scale Water
Efficiency Projects

Reclamation’s water recycling and reuse program, titled “Title XV1." Through the
Title XVI program, Reclamation identifies and investigates opportunities to reclaim
and reuse wastewaters and impaired ground and surface water in the 17 Western

CURRENT STATUS

Title XV1 Water Reclamation and Reuse

funding opportunity has launched. It closes

States and Hawaii. Title XVI includes funding for the planning, design, and on April 22, 201,

construction of water recycling and reuse projects in partnership with local
government entities.

Title XV1
Authorized Projects

Feasibility Studies

PROPOSED CALENDAR
; In 2018, an estimated 431,000 acre-feet of water was recycled through Title XVI
Research Studies H
projects. March 2019
Previously Funded 2 2
Projects = March 4 - Title X1 Authorized Projects
5 S REPORT TO CONGRESS - TITLE XVI FEASIBILITY STUDY REVIEW Funding Opportunity Launched
Rseliie FINDINGS REPORT - Tille XV WIIN Projects Funding

. Opportunity Expected
| reviaus £ unding The Bureau of Reclamation has transmitted the Title XV| Feasibility Study Review ;
Cpportity : April 2019
Announcements Findings Report to Congress
= April 22 — Title XV1 Authonized Projects

WIIN Eligible Projects i ¥
Funding Opportunity Closed

«+ Title XVI WIIN Feasibilty Study Review Findings Report - Transmitted
February 13, 2019

Contacts « Title XVI Feasibility Study Review Findings Report - Transmitted February 7,
2018 + Successful Projects Announced

Selected Applications
June 2018

besimatior + Title XVI Feasibility Study Review Findings Report (Enclosure) - Transmitted

Basin Studies Julv 122017 NEWS RELEASES



Oil and Gas in the Western States

Over 80% of on-shore oil
and gas production occurs
in the Western US

O&G industry water
generation and water
demand:

— Produced water > 2 billion gal/day
(2.2M acre-ft/yr)

— Hydraulic fracturing uses 500,000
gal to >10,000,000 gal of water per

fracturing event
Reclamation (2011), Conventional Oil and Gas



Produced Water as a Water Supply

Drought-proof supply during emergencies

Produced water is typical considered a non-tributary water
supply and is therefore not subject to water rights limitations

Potential for variation in flow over time
Water resource can be mined after oil and gas production stops

10
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Produced Water Requires Treatment for
Beneficial Use
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S&T Research on Produced Water

« 2006 Workshop
* Background research
* Produced water research summary



2006 Produced Water Workshop

 Fort Collins, Colorado, on April 4-5, 2006

» Goal - explore the potential opportunity and obstacles to
beneficial use of produced waters

* The workshop was attended by nearly 200 participants from
government, energy companies, water users, water supply
planners, government agency staff, researchers, industry
representatives, and other interested parties.



2006 Workshop —
Conclusions/Observations

* The most promising opportunities to convert produced waters
to beneficial use occur where produced water sources
geographically align with markets for water.

» Water markets and the costs of disposal versus treatment will
drive the value of produced waters and will be the
fundamental factor in determining if produced waters are
converted to beneficial use.

* The end users of the produced waters need to be willing to
significantly offset the cost of treatment, storage, delivery, and
management.



2006 Workshop - Outcomes

« States play the key role in water management and
administration and must be in the lead on changing laws and
policies to facilitate beneficial uses of produced waters.

* Federal agencies should provide leadership in helping to
solve these problems as much of the production occurs on
federal lands.



Resources on Treatment Technologies

Science and Technology Program Report No
Science and Technology Program Report No. 157

Produced®Water Treatment Primer

Oil and Gas Produced Water for Oil and Gas Operations

Management and Beneficial Use
in the Western United States

P

US. Department of the Interior

www.usbr.gov/research
project IDs: 3180 (Guerra) and 1617 (Dahm)

Science and Technology Program Report No

Guidance®for the evaluation of
produced water as an alternative
water supply

- :_,*_:

Tﬁ:‘;ﬂﬂemb&r 2013

————
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http://www.usbr.gov/research

Reclamation Funded Projects

» Desalination and Water Purification
R&D funded efforts that helped
commercialize technologies in use in
0&G

 Altela Rain™
* Freeze-thaw

* Research areas funded by DWPRof | = -
Interest to oil and gas '
« Concentrate management
 Zero liquid discharge
* Mineral recovery
* Membrane distillation
* Forward osmosis

* Title XVI Research/Feasibility

« Kansas Water Office
 Oklahoma Water Resources Board

17



Existing Water Treatment Plants

Case Studies of Existing Hydraulic
Fracturing Flowback and Produced
Water Treatment Facilities

e Facility Description

e |ocation
e Feed Water
e (Capacity

e Treatment Process

e Treated Water Use

e Concentrate Disposal

e Qperational experience
e Performance data

e Permits

Pinedale, WY

Powder River Basin, WY

18



Applicable Reclamation Programs

Research and
Development

Policy and Administration

Native American and
International Affairs

Science and Technology
(S&T)

Desalination and Water
Purification Research
(DWPR)

Title XVI Water Reclamation
and Reuse

WIIN Act Desalination
Construction Projects

Native American Affairs
Technical Assistance

Funding for internal research
projects

Funding of grants for
research by non-federal
applicants

Funding for planning,
design, and construction of
water recycling and reuse
projects

Funding for planning,
design, and construction of
facilities to desalinate ocean
or brackish water

Funding available to
federally recognized Indian
tribes to provide technical
assistance for drought,
wetlands, and water
recycling programs



Desalination &
Water
Purification
Research

« External grants — funding
research

» Operation and Maintenance of
the Brackish Groundwater
National Desalination Research
Facility (BGNDRF)

» Supports collaboration across
federal government — Water
Treatment Interagency Working
Group (WaTr)

* Network and collaborate with
non-profits, public entities, and
private sector




Roadmap Effort

P N Cxternal S
e |deas * Type

e Needs e Collaboration * Programs
e Impact e Needs

- / e Research




First Step

* An internal workshop in February
was held to determine what
research is needed for beneficial
use of produced water to expand
water supplies

e Established a Reclamation team

* Develop the next steps

RECLAMATION

Managing Water in the West

PRODUCED WATER WORKSHOP

2019 FEBRUARY 19-20TH

ion is i in the and b use of p
water to increase the reliability and drought resiliency of water supplies.
The Produced Water Workshop aims to:
(1) support development of a water research

i iR BN RS st




My contact inforr

Nathan Kuhnert e
OTAO Oklahoma City Field
405.470.4831 =—=
nkuhnert@usbr.gov
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