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Presentation Outline

×Ogallala ðRegional Availability Calculations

ÁApproach and methods

ÁResults

×Pumping Revisions

×Update of Northern Ogallala GAM

ÁRevised Red Bed Surface

ÁRecharge

ÁStatus of Calibration

ÅSteady-State model

ÅTransient model
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Regional Availability

Simulation Purpose Approach Expected Results

Baseline

(Includes updated 

demands)

Estimate groundwater 

availability with current 

pumping locations

Use current pumping 

locations and projected 

use

Capability to meet 

demands with current 

infrastructure ïareas of 

concern

Regional 

Availability

Determine available 

groundwater given 

regional management 

goals

Approach employed in 

GAM Run 09-001 

except  to adjust 

pumping annually to 

meet goals

Theoretical availability 

assuming management 

at the one-square mile 

level

Available Supplies
Estimate groundwater 

available to each user 

groups

Refined approach to 

GAM Run 09-001 with 

management areas 

defined by dominant 

user groups

Available supplies to be 

used in the needs 

analysis and water 

management strategies 

analysis

Developed at the Modeling Committee Meeting on August 7th, 2009

Planning 

Support 
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Status of Simulations to Support 

Planning

GAM Used
Baseline

2011 Demands

Regional 

Availability

Available 

Supplies

Current Complete Complete Complete

Revised
To be completed 

Current Scope

To be Completed 

Current Scope

To be Completed

New Scope

Planning 

Support 
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Approach to Estimating Flow Rates

×Calculated on a cell-

by-cell basis

×FV=P(1+Rate)^Year

ÁUse to estimate 

growth (in our case 

decay) rate

ÁEstimate theoretical 

drawdown curve

MAG Division
2060 Volume 

(AF)
Fraction of 

Initial

Subdivision 1 27,031,321 40.0%

Subdivision 2 12,352,238 79.7%

Subdivision 3 72,976,369 49.9%

Regional 

Availability 
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×Available 

Supplies

×Irrigation 

ZonesAmarillo

Pampa

Dumas

Dalhart

Perryton

Cactus

Miami

Clarendon

Stinnett

Claude

Stratford

Panhandle

Fritch

Texhoma

Texline

Wheeler

Spearman

Sunray

White Deer

Follett

McLean

Higgins

Canadian

Booker

Channing

Gruver

Hedley

Groom

Borger

Mobeetie

Howardwick

Lefors

Skellytown

Darrouzett

Morse

Sanford

Lake Tanglewood
Lake Tanglewood

U60

I40

U54

U87
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70
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20

7

S33
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7
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S213

S335
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S51

S273

S
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3

U287
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U
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7
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7

S
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S152U
385

DALLAM

HALL

OLDHAM
GRAY

HARTLEY

DEAF SMITH

MOORE

POTTER

DONLEY

CARSON

CASTROPARMER
BRISCOE

RANDALL

SWISHER

ROBERTS

WHEELER

SHERMAN

HEMPHILL

LIPSCOMB
HANSFORD

OCHILTREE

ARMSTRONG

HUTCHINSON

CHILDRESS

COLLINGSWORTH

LAMB HALE FLOYDBAILEY MOTLEY COTTLE

HARDEMAN

FOARD

­
0 10 20

Miles

Irrigation Zones

IRR-ARMSTRONG-PGCD-RedRB

IRR-CARSON-PGCD-CanadianRB

IRR-CARSON-PGCD-RedRB

IRR-DALLAM-NPGCD-CanadianRB

IRR-DALLAM-noGCD-CanadianRB

IRR-DONLEY-PGCD-RedRB

IRR-GRAY-PGCD-CanadianRB

IRR-GRAY-PGCD-RedRB

IRR-HANSFORD-NPGCD-CanadianRB

IRR-HARTLEY-NPGCD-CanadianRB

IRR-HEMPHILL-HemphillGCD-CanadianRB

IRR-HUTCHINSON-NPGCD-CanadianRB

IRR-HUTCHINSON-noGCD-CanadianRB

IRR-LIPSCOMB-NPGCD-CanadianRB

IRR-MOORE-NPGCD-CanadianRB

IRR-OCHILTREE-NPGCD-CanadianRB

IRR-POTTER-HighPlainsGCD-RedRB

IRR-POTTER-PGCD-CanadianRB

IRR-POTTER-PGCD-RedRB

IRR-RANDALL-HighPlainsGCD-RedRB

IRR-RANDALL-noGCD-RedRB

IRR-ROBERTS-PGCD-CanadianRB

IRR-ROBERTS-PGCD-RedRB

IRR-SHERMAN-NPGCD-CanadianRB

IRR-WHEELER-PGCD-RedRB

IRR-HEMPHILL-HemphillGCD-REDRB

Irrigation Zones

Regional 

Availability 
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DALLAM

HALL

OLDHAM

GRAY

HARTLEY

DEAF SMITH

MOORE

BAILEY

POTTER

DONLEY

CARSON

CASTROPARMER
BRISCOE

RANDALL

SWISHER

ROBERTS

WHEELER

SHERMAN

HEMPHILL

LIPSCOMB

HANSFORD

OCHILTREE

ARMSTRONG

HUTCHINSON

CHILDRESS

HARDEMAN

COLLINGSWORTH

Amarillo

Pampa

Dumas

Dalhart

Perryton

Cactus

Miami

Clarendon

Stinnett

Claude

Stratford

Panhandle

Fritch

Texhoma

Texline

Wheeler

Spearman

Sunray

White Deer

Follett

McLean

Higgins

Canadian

Booker

Channing

Gruver

Hedley

Groom

Borger

Mobeetie

Howardwick

Lefors

Skellytown

Darrouzett

Morse

Sanford

Lake Tanglewood

U60

I40

U54

U87

S15

S
7
0

U
8
3

U
2
8
7

S152

S
20

7

S33

S
3
0

5

U
3
8
5

S13
6

S102

I40 B

I2
7

S354

S23

S213

S
3
3

5

S51

S273

S
1
7

1

S
27

3

U287

U
87

S
7
0

U
8
3

S
1
3
6

S273

I40

S
2
0

7
S

2
0

7

S
7
0

S15

S
2
0

7

S152

U
8
7

U
3
8
5

­
0 10 20

Miles
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×Available 

Supplies

×Municipal 

Zones

Regional 

Availability 
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Regional Availability ð2004 GAM

County 2010 2020 2030 2040 2050 2060

Armstrong 48,916 40,834 36,089 31,978 28,462 25,383

Carson 198,232 178,545 160,493 144,656 129,882 116,336

Dallam 290,088 253,072 225,124 198,739 173,986 151,305

Donley 90,450 81,347 76,005 69,672 63,613 58,017

Gray 186,939 157,029 143,819 130,646 117,614 105,634

Hansford 279,085 258,780 238,529 217,640 195,835 174,892

Hartley 413,782 361,195 314,995 273,474 236,815 204,661

Hemphill 82,951 44,654 44,129 43,784 43,673 43,579

Hutchinson 153,829 129,548 119,798 108,985 98,239 87,979

Lipscomb 260,989 253,488 247,761 234,999 219,735 203,198

Moore 172,388 164,319 142,529 122,138 103,539 86,974

Ochiltree 257,903 236,618 215,489 195,506 176,566 159,017

Oldham 5,288 6,434 6,090 5,571 5,079 4,658

Potter 38,084 29,224 26,093 23,205 20,684 18,459

Randall 19,730 18,411 16,419 14,589 12,974 11,531

Roberts 375,334 339,518 322,909 301,420 277,509 251,933

Sherman 316,971 298,567 262,820 229,557 198,809 169,672

Wheeler 120,205 114,819 112,163 106,500 99,802 92,993

Sum 3,311,163 2,966,401 2,711,253 2,453,060 2,202,815 1,966,221

Draft Results

Regional 

Availability 
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Storage (AF)

Draft Results

Regional 

Availability 
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Availability Approach

Strengths

×Consistent method and 

reproducible

×Maintains saturated 

conditions model wide

×Can be adapted to reproduce 

any drawdown profile 

defined

×Can be adapted to manage 

on a larger areal basis

Weaknesses

×Availability is based upon a 

theoretical drawdown curve 

that may be inconsistent with 

current drawdown 

(production rates)

×Manages on a square mile 

basis ðwhich is smaller than 

is currently being 

implemented 

Regional 

Availability 
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Model Revision -Pumping

×Historical Pumping

Á1950 through 2008

×Predictive Pumping

Á2010-2060

×Pumping allocation

ÁRequires the integration of multiple data sources/types

ÁDominant pumping is irrigation requiring spatial positioning 

based upon best information

×Pumping from 1950 through 1997 will be consistent 

with Dutton (2001, 2004) except for updates to 

Municipal

Pumping Revision
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Pumping Rate Data Types

×Well datañpoint coverage

ÁMunicipal

ÁManufacturing

ÁPower

ÁMining (partial)

ÁIrrigation (partial)

ÁStock

×GIS datañarea coverage

ÁIrrigation (partial)

ÁMining (partial)

Pumping Revision
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Pumping Rate Data Sources

Amount

×Historic annual production by water user group (WUG)

[TWDB] ðMUN, MFG, MIN, PWR

×Future demand by water user group (WUG) by county

[project results from Freese and Nichols] ðMUN, MFG, 

MIN, PWR

×Historic and future AgriLife estimates ðIRR, STK

×1990 Census Block - RD

Pumping Revision
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Pumping Rate Data Sources

Location

×List of water wells by owner, etc. [TWDB] ðMUN, MFG, 
MIN, PWR

×Public water provider information [TCEQ] - MUN

×Metered irrigated properties and irrigation wells ðIRR

×2000 irrigated crop coverage ðIRR

×Oil and gas field locations ðMIN

×Interviews with GCDs ðMUN, MFG, MIN, PWR

×CLO locations ðSTK

×1990 census data - RD

Pumping Revision
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Pumping ðIrrigation

ÅCentroid of 

metered properties 

in North Plains 

GCD

ÅMetered well 

locations and 2000 

irrigated crop 

survey in 

Panhandle GCD

Å2000 irrigated crop 

survey all others
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Pumping - Municipal

ÅMatched all 

identified MUN 

pumping to 

locations

Å441 MUN wells 

referenced to MUN 

pumping
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Pumping ðManufacturing & Power

Å168 MFG wells

Å21 POWER wells

ÅSome historic MFG 

WUGs not located

-<2% of pumping 

allocation not 

assigned
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Pumping - Mining
Model Revisions 

Å72 Mining wells

ÅWater for 

hydrofracing 

distributed by 

gas production 

map for 

Anadarko Basin
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Pumping ðLivestock (future only)

ÅCLO locations 

from AgriLife
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Pumping Time Series ð1950-2060

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060
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Pumping Time Series ð1950-2060
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Year

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

100,000

110,000

P
u

m
p

a
g

e
 (

A
F

Y
)

Municipal

Manufacturing

Combined Stock and Rural Domestic

Stock

Rural Domestic

Mining

Power

Pumping by 

Category



22

Baseline Simulation

×Performed with the 2004 GAM

×New historical pumping

Á1999-2008

×New projected pumping demands

Á2010 through 2060

2004 GAM -

New Demands 
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Saturated Thickness - 2010
2004 GAM -

New Demands 

Draft Results


