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Oklahoma Climate/Terrain

Extremes: -27° to 120°
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Oklahoma’s Water Resources

* 23 major groundwater aquifers store
320 million acre-feet of water

Ogallala 1 Salt Fork of the
Arkansas. River
& :

Enild
Isolaited
Terrace

Ogallala Aquifer:
estate’s largest GW basin
o# high capacity wells

= 3,200
eirrigated land

= 206,000 acres
*86.6 million acre-feet in
storage (enough to cover
the entire state 2 ft deep)




Stream Water Use Doctrines

* Appropriation (Arid West)

— Water use right like a
commodity

— Can be severed from land
(critical out west)

— Right transferable

— Beneficial use to vest

— Quantifiable and certain
— Priority by date

— No sharing in drought

— Use-it-or-lose it forfeiture
(prevent speculation)

— Water diverted from
watercourse

* Riparian (Humid East)

Right tied to land ownership
adjacent to water course

Reasonable use
Correlative to o
Initiate use an
No loss for nc
No certain a

Less predi
new/chat
(reasonabi
Equita ( :

I’ users

5
"

060

FICIENCY - CONSERVATION - RECYCLING - REUSE



Oklahoma's Interstate Stream Compact Areas
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New Mexico

Missouri
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OK Stream Water Law

 Water inside a natural channel, within
the cut bed and banks, including ponds
and lakes

* Owned by everyone, owned by no one - °
(res communes in Roman law)

* Use subject to appropriation; can be
lost

* Priority by date, not by use

* Domestic/household uses exempt AND
“senior”




OK Groundwater Law

Fresh water under the surface, outside the cut banks
of a definite stream

Ownership tied to overlying land owner (1890 O.T.
statute)... yes, it's severable!

Use subject to reasonable regulation

Maximum annual yield/equal proportionate share as
determined by OWRB

Domestic/household uses exempt

4

WATERFOR™2060
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Ul Sl D r o ug h t M On i tor (Re!eaif 1!;1'1!!:::&3 Ep?‘.sﬂ, 2015)

Valid 7 a.m. EST

i 1!_

Drought Impact Types:
r~’ Delineates dominant impacts

S = Short-Temm, typically less than
6 months {e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months {e.g. hydrology, ecology)

Intensity:
[ ] DO Abnormally Dry

[] D1 Moderate Drought
[ D2 severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

Author:
Michael Brewer

NCDC/NOAA

The Drought Monitor focuses on broad-
scale conditions. Local conditions may
vary. See accompanying text summary for
forecast statements.

http://droughtmonitor.unl.edu/




Top 10 U.S. Disasters*

(damage in billions)

1980-2014

Hurricane Katrina (2005) =

Sandy (2012) =

Hurricane Andrew (1992)=

Drought (1988) =

Midwest Flooding (1993) = %
Hurricane Ike (2008) =
Drought (2012) =
Drought (1980)

Hurricane Ivan (2004)

10.Hurricane Wilma (2005) WATER FOR 2[]5[]

* http://www.ncdc.noaa.gov/billions/events; cost adjusted to 2014 CPI AR

1.
2.
3.
4.
5.
6.
7.
8.
9.




U.S. Drought Monitor

Oklahoma

April 7, 2015
{Released Thursday, Apr. 9, 2015)
WValid 7 a.m. EST

Dwvowght Conditions (Pereehni Area)

Mone | DO-D4 | D1-Dd [ D2-D4 ek sk

Cumrent 16.76 | 83.24 | BB.27 [ 5274 [ 39.72 | 11.60

Last Week

80,0015 14.36 | B5.64 | BB.62 | 50.68 [ 37.38 | 8.4

3 Months Ago
B2 5

Start of
Calendar Year | 25.62 | 7437 [ 62.03 [ 40,84 | 21.74 | 470
12E02 074
Start of
Water Year 9.95 | 91.45 (7331 | 9813 | 2092 | 4.64
SO0

2959 | To41 | 5921 | 4259 | 2235 | 554

OneYearAgo | ;-4 | g3p5 | 7648 | 5263 | 25.39 | 1254
FE20H 4

Intensity
DO Abnorm ally D ey - D3 E xtreme Drought
D1 Moderate Drought - D4 Exceptional Drought
D2 Severe Drought

The Drought Monitor foclsas on byoad- scale condiions,
Locgf conditions may vary, See accompaning texd sumimans
for forec ast staterments.

Author:
Michas! Braw er
MNCDTMNOAA

http ://droughtmonitor.unl. eduf




Oklahoma Surface Water Resources
Reservoir Levels and Storage as of 4/13/2015

Fort Supply

Reservoir Storage

(Percent of Normal Pool Storage
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@ Positive number indicates the lake level in feet, above the normal pool elevation
@ Megative number indicates the lake level in feet, below the normal pool elevation

This map shows reservoir storage as a percentage of normal pool siorage capadity.
The source information was collected from real-time lake gages monitored by the
U_5. Army Corps of Engineers (hitpoifwwnwswt-we usace army mil'old_resvrept.htm), and the

U_5. Geological Survey (htipJfiwaterdata usgs.gowiokinwisicurrentfMype=lake Sgroup_key=basin_cd)

For more informafion please visit the OVMREB's website at:
{ http:ifensnw owrb ok gow )
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Drought Conditions & Impacts
in Oklahoma

Numerous water-related
impacts to Agriculture, e
Water Systems, Industry,
Navigation, Tourism, SE '
Recreation, etc.

— Precipitation

— Streamflows

— Reservoir Levels
— Soil Moisture

— Fire Danger
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Oklahoma’s Precipitation History

. 1900s  1910s  1920s  1930s  1940s  1950s  1960s  1970s  1980s  1990s  2000s
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20
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OKLAHOMA Annual Precipitation History with 5-year Tendencies

CumaTorocical sSurviey: Oklahoma Statewide: 1895-2013

&

[ ] wetter periods

[ ] Drier periods

#* Annual precipitation value
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Average
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2012 Update of the Oklahoma
Comprehensive Water Plan

o™ ..|° Submitted to Governor and Legislature in 2012
o nuer * Most technically sound, extensively vetted Plan

* Executive Report & 13 Watershed Planning
Region Reports

= Overriding goal to
JUVVE provide safe, reliable
. water supplies to
§ . meet needs of all
oot G Oklahomans.
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Total Water Demands (2010-2060)

3,000,000

2,500,000

' Thermoelectric Power
M Self-Supplied Residential
M Self-Supplied Industrial

Oil & Gas
' Municipal & Industrial

1,000,000 m Livestock

=
LL
=
T
=
T
£
O
(&)
®
=
=
c
<L
I
°
=

M Crop Irrigation

500,000

2020 2030 2040 2050
Planning Horizon




2060 Statewide Water Demand

Thermoelectric
Power
Municipal & 450,227 AF
Industrial
772,773 AF

Crop Irrigation
897,464 AF
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Growth by Water Use Sector
(2010-2060)

O Irrigation

O Livestock
OMEl

O Qil & Gas

M 5S Industrial
O SS Residential
B Thermoelectric

._ O|I/Gas 12%
M&I = 28%

Irrigation = 25%

/

[]B[]
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OCWP - “Big 8” Priority Recommendations

@ Conservation, Reuse, Recycling

@ Infrastructure Financing

v

Monitoring

Supply Reliability

Fish & Recreation Flows

Regional Planning

XCesSS/ourplus

WAI 060
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OCWP - “Big 8” Priority Recommendations

@ Infrastructure Financing

v

Monitoring

Supply Reliability

Fish & Recreation Flows

Regional Planning

XCesSS/ourplus

WAI 060
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Water for 2060 Signals a “Sea Change”
in Oklahoma Water Management

Drought
Management

Actions we take in response
to reduced supplies

Drought drives shortages y

Conservation helps us prepare
| for drought and reduce impacts

4\/ATERFOR2060

EFFICIENCY - CONSERVATION - RECYCLING - REUSE



Can We Do It?

Consuming no more fresh
water in 2060 than we

consume today... is achievable

OCWP Conservation Analysis

Scenarios (AFY)

2010 2020 2030

Baseline 1,377,318 1,455,309 1,523,273

Scenario | N/A 1,301,816 1,332,781

Scenario Il N/A 1,155,397 1,170,248

M&I and Agriculture Statewide Demand
Projections & Water Savings for Conservation

1,587,406
1,388,603

1,209,372

2050 2060
1,642,069 1,711,392
1,435,807 1,496,643

1,244,123 1,295,569

WRTER'FOR"2060
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STATEWIDE SYSTEM

Reservoir, Existing

Proposed Reservoir

Conveyance Route

VAR 2 AN 4

Pumping Plant

Data-U.S. Army Corps of Engineers,

or Under Construction

Authorized Reservoir

INDEPENDENT OF
STATEWIDE SYSTEM

k)

VA - 4

¢
/

Oklahoma Water Resources Board and

Bureau of Reclamation

Mapping-Oklahoma Water Resources Board

WATER FOR 2060
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Innovative Solutions
Marginal Quality Water

Panhandle i
76 E
1 L) T

¢

e 1
Midale- Arkansas ¥
74 P [ @ {Crand}{

Marginal Quality Water Type(s) _ s

‘: Brackish o Westc.er;trral \ e
|| Brackish, Runoff 2 S 7 ;;!‘"'.,..u-""Lower
|| Brackish, Runoff, Treated Wastewater 37 ' -- B M re.
\:l Brackish, Treated Wastewater ~
|:] Runoff

\:l Runoff, Treated Wastewater
|:| Treated Wastewater

. 4
l“ L

Beaver-Cache -

Basiris Writr edLleSt roler EST "| 1 LN ! -
Water Use with MQ Water :
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Innovative Solutions
Regionalization Options

* Oklahoma has ~700 water systems serving
less than 1,000 customers

* Economy of scale benefits; systems with
multiple sources more resistant to drought




Innovative Solutions
Potential Artificial Aquifer Recharge Sites

55

Major Alluvial Aquifers Major Bedrock Aquifers
Name (Label) Name (Label)

| Arkansas River (Ar) =1 Antlers (An)

] Canadian River (Ca) [ ] Arbuckle-Simpson (AS)
| Cimarron River (Ci) [ | Arbuckle-Timbered Hills (AT)
A Enid Isclated Terrace (El) [ Blaine (BI) i
7/ Gerty Sand (GS) [ Elk City (EC)

77 North Canadian River (N) 7] Garber-Wellington (GW)
7 North Fork of the Red River (NFR) | Ogallala (Og)

[ Red River (Re) [/ ] Roubidoux (Rb)

[ | salt Fork of the Arkansas River (SFA) 7] Rush Springs (RS)
Tillman Terrace (TT) [ Vamoosa-Ada (VA)
Washita River (W)

Lower
Arkansas

Base Layers Recharge Sites
] OCWP Watershed Planning Regions D Recaimended
OCWP Basins

D Altemate

|| Counties

ar
1 Beaver-Cache
5T
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OCWP - “Big 8” Priority Recommendations

@ Conservation, Reuse, Recycling

S
“y

Monitoring

Supply Reliability

Fish & Recreation Flows

Regional Planning

XCesSS/ourplus

WAI 060
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2012 Update of the OCWP
Infrastructure Funding To-Date

Loan Programs - Approved Funding

V- - X

Over $3 billion in loan and

grants to date; savings over
$1 billion

L J [ FA Loan

M CWSRF
$1,289,784,409
P M DWSRF

$875,520,300
28%

$932,425,000
30%

Grant Programs - Approved Funding

$1,543,848
2
$33,822,821

37% Purpose | Number | Approved Amount

BE
$54,805,938 _R?:;ge”w Water 1,269 $1,552,410,928
0,
61% $1,436,366,086

Other $199,125,303

TOTAL m $3,187,902,316

WATERFOR"2060

EFFICIENCY - CONSERVATION - RECYCLING - REUSE
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2012 Update of the OCWP )
Infrastructure Funding W

OCWP X

e Address Oklahoma's
projected $82+ billion
water and wastewater
infrastructure need Drinking Water Project Need vs. Capacity
by 2060

. Total Need

e OWRB'’s successful Available Funding Capacity
(“AAA”) loan & grant
programs can only
satisfy 4-9% of this
need

Billions

S5

$-
Presentto 2020 2021-2040 2041 - 2060 Total Period

WATERFOR 2060
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2012 Update of the OCWP ocwr
Infrastructure Funding Priority

SQ 764 (57%Y -43%N)

Water Infrastructure Credit
Enhancement Reserve Fund

RatingsDirect’

Oklahoma Water Resources Board; State
Revolving Funds/Pools

Credit Profile
Oklahoma Wir Resources Brd

Long Term Rating AAA/Stable Upgraded

Rationale




Financial Assistance Program
Loan and Grant Recipient Status

[ EEAVER

Funding as of March 25, 2015

Funding Totals by County

[ ] < $ 1 Million

[ ] $1-10 Million

[ s10-20 Million ® Grants
[ s20-50 Million ) Loans
[ $50-100 Million

[ s100-200 Million

I $200-900 Million

Funding Totals by Program

Clean Water Loans $1.30 Billion
FAP Loans $935 Million
Drinking Water Loans $917 Million
REAP Grants $56 Million
Emergency Grants 534 Million
Drought Grants $1.5 Million
Water for 2060 Grants 51.5 Million

TOTAL $3.24 Billion

TOTAL 5AVINGS $1 Billion



OCWP - “Big 8” Priority Recommendations

@ Conservation, Reuse, Recycling

@ Infrastructure Financing

Supply Reliability

Fish & Recreation Flows

Regional Planning

XCesSS/ourplus

WAI 060
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2012 Update of the OCWP
Monitoring

* Better data for improved decision-making

* $1.5 M/yr for statewide water quality and
quantity monitoring program

2 b

ocwp

* Create the first comprehensive groundwater ~& 74 .

monitoring program (“GMAP”)

|

y - 7_' \ ‘..C nadian '
WA L—— ~—8and | ‘
-\L\ ] [ o ‘ . ) .

WAT

EFFICIENCY - CONSERVATION - RECYCLING - REUSE
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2012 Update of the OCWP
Monitoring Priority

OCWP

Groundwater Monitoring and Assessment Program (GMAP)
Implementation Schedule

Ogallala
T

Roubidoux:
s Arkansas
iveri

! c L _"_'Sél_ ‘.L . ”ﬂ%&f}

GMAF Implementation Schedule oo {
24 er- k!
]
)

Wellington

SaaadBl

Antlers - “!‘“‘“"w._\,,,___...
Red River,

EFFICIENCY - CONSERVATION - RECYCLING - REUSE



OCWP - “Big 8” Priority Recommendatl

@ Conservation, Reuse, Recycling

@ Infrastructure Financing

v

Monitoring

Fish & Recreation Flows

EFFICIENCY - CONSERVA!




2012 Update of the OCWP
Water Supply Reliability SN Zrery

* Ensure water availability for future growth through
fair and sustainable water allocation

ocwp

« Utilization of $1.3 M /yr Gross Production Tax for
groundwater basin/watershed allocation models

N
(S
../ \Middle Arkansas
Y \
J/ ‘t\\

EFFICIENCY - CONSERVATION - RECYCLING - REUSE



Stream Water Allocation Models

* Complete all unstudied and overdue GW basins by 2022

A

e
ﬂ 2-9-4

=

(

— Stream Water Allocation
Model Complete

14 stream systems
completed

36 stream systems
to be studied

Prioritize largely
allocated systems

’“ WHTERL 1R2060

EFFICIENCY - EUNSERVHTIDN RECYCLING - REUSE



Major Groundwater Basin Studies

* Complete all unstudied and overdue GW basins by 2022

Dockum-Dakota
Sandstone
(below Ogallala)

Major Groundwater Basins
Study Status

1 Study Complete

[ Current Study or Update

[ Upcoming Study (2014-2015) S\ \\\\ >
[0 20-Year Update Due \\ \

| | Unstudied

Max Annual Yield Determined WHTER I:' ) []B[l

EFFICIENCY - CONSERVATION - RECYCLING - REUSE




OCWP - “Big 8” Priority Recommendatio

@ Conservation, Reuse, Recycling

@ Infrastructure Financing

v

Monitoring

Supply Reliability




2012 Update of the OCWP P

Fish & Recreation Flows Priority

* Recognize nonconsumptive water needs and
supporting recreational and local economic
interests.

* Assess the suitability and structure of a potential
instream flow program for Oklahoma.

Legal/Policy
Questions

h)

Study Other
Mechanisms

Draft |
Methodology
i

WATERFOR™2060

EFFICIENCY - CONSERVATION - RECYCLING - REUSE

Economic
Impact Study 15




OCWP - “Big 8” Priority Recommendations

Conservation, Reuse, Recycling

@ Infrastructure Financing

v

Monitoring

Supply Reliability

Fish & Recreation Flows

WAI 060

EFFICIENCY - CONSERVATION - RECYCLING - REUSE




2012 Update of the OCWP IS

Regional Planning Gro ey

 Most popular
recommendation

Panhandle Regional

WATER PLAN

* “Bottom-up” water planning
* Non-regulatory

* Local stakeholders
representing unique
interests

* Happening organically now



OCWP - “Big 8” Priority Recommendations

@ Conservation, Reuse, Recycling

@ Infrastructure Financing

v

Monitoring

Supply Reliability

Fish & Recreation Flows

Regional Planning

WAI 060
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2012 Update of the OCWP Igm:y
Excess & Surplu

Estimated Surface Water Surplus in 2060 Southwest Region
Southeasr Regy

= Estimanoct Surpas Suppy i 2068
gy Rsarved for ) fasn Use.
Estaristand 005 Sorface Waten Aights

 Protect local water
needs while address
statewide demands.

Estimated Surface Water Surplus in 2060

Estimated Surface Water Surplus in 2060
Upper Arkansas Region

West Central Region

Comacns.

* Definition and =L
procedure required ) | n

oundwater Permijp
€ permit lity of

5 the identified aguife; i
for each cludi; oo e . :
s . cing are h ¢ s without an Eps 2 AF per surface dcre
n' L i the GWRB~ egL determined b“:lj::}:f“nth:‘—ht oa ’F‘U'T"’l. “ﬂlrjdélhn ;
t t 2t T sToundwater permigs are issued for 3 urrent (200, i . :
statute. D

3 by ubrracl.ma; t
€903l proportionate ¥ i
07 of
in 2 giv 1 groundwat, —
lying Ia

! of existing
allo b " ; b active rights were d
a7 A - - ! ) Lrrent of each bgsi,
m ] Per acre. I aff arp. - - o 21, i not S . t portion of each basin
of Ol 1 G 1 I

The quantsty of groundy;
3 > Fat roul ed ¢
by s0mg ey ;mmj (\ er that w n.udxr:cmbf be permitted
. phical 3 lying a 7 _‘ dwa : Sy Soreasein
= ; 2 Aquif | g om 2007 to 2060, Demang
! ll e - tersheds, "}i\'jalmma'saqu TS rope et (.
ill never b S

2007) surface
ch OCWp by .
the present a0y

water deficient. -

S, Forl.’icgroundu'arrr / e

pply Proportions i
£ap was €stimated fp,

water
Eroundw;, 5

ater permit A
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OCWP - “Big 8” Priority Recommendations

@ Conservation, Reuse, Recycling

@ Infrastructure Financing

v

Monitoring

Supply Reliability

Fish & Recreation Flows

Regional Planning

XCesSS/ourplus

WAI 060

EFFICIENCY - CONSERVATION - RECYCLING - REUSE



2012 Update of the OCWP
State/Tribal Consultation W

* Build cooperation to avoid future conflict.

OCWP |

* Governor, Legislature & Tribes should make formal
consultation a high priority.




Plan ahead, and plan
for the worst

Conserve as if we're
always in drought

Reuse/recycle as
much as possible

Innovate - look for
alternatives to
freshwater for
meeting every need

Minimize cost, both
fiscal and political
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J. D. Strong, Executive Director
Ph: 405.530.8800
Em: jd.strong@owrb.ok.gov =
www.owrb.ok.gov



