GROUNDWATER MANAGEMENT AREA NO. 1
P.O. Box 9257
Amarillo, TX 79105

Mr. J. Kevin Ward UN- 1 4 2010
Executive Administrator

Texas Water Development Board WDE
1700 N. Congress Ave.

Austin, TX 78701

(512) 463-7874

Mr. Ward,

Groundwater Management Area #1 (GMA#1) has reviewed, studied, and utilized TWDB
Groundwater Availabity Model 2009-14 and its addendum thoughouly to establish a Desired
Future Condition (DFC) for the Dockum and Blaine Aquifers in the GMA#1 planning area. A
meeting was held on June 3, 2010 at 10:30 AM where a Public Hearing was scheduled the
proposed DFC was considered by GMA#1 membership. The meeting was posted at each
member District's Headquarters, in each county's courthouse, at the administrative offices of
the Panhandle Regional Planning Commission, and in the Amarillo Globe News. Further,
each GMA#1 member was notified via certified mail that a Desired Future Condition is to be
considered at the meeting in accordance with organizational bylaws.

GMA#1 adopted by unanimous vote the following Desired Future Condition of the Dockum,
Seymour, and Blaine Aquifers in the GMA#1 planning area.

L The Joint Planning Committee adopts the Desired Future Condition of the Dockum
Aquifer contained within GMA 1 whereby the average decline in water levels will
decline no more than 30 feet over the next 50 years.

!\J

The Joint Planning Committee sets the DFC of the Blaine Aquifer at 50 percent of the
volume in storage remaining in 50 years in Wheeler County.

The Joint Planning Committee declares that all other aquifers that may be located in
whole or in part in GMA 1 to be small and not having sufficient relevance for the
GMA 1 joint planning process at this time.

(S

4. These DFCs shall become effective on the date indicated below and shall remain in
effect for five years, unless modified or repealed sooner by the Joint Planning
Committee in accordance with applicable law.

3. The GMA 1 Joint Planning Committee agrees to continue to work in good faith on
joint planning efforts in a manner consistent with applicable law.

Included in the attached packet is the meeting posting from each Groundwater Conservation
District and the Administrative Agency for the June 3, 2010 meeting, the adopted minutes
from the meeting, and an original signed resolution adopting the Desired Future Condition
as required under the TWDB document, How fo Submit Desired Future Conditions to the
Texas Water Development Board.



GROUNDWATER MANAGEMENT AREA NO. 1
P.O. Box 9257
Amarillo, TX 79105

In order to ease TWDB's review of this DFC submission copies of TWDB GAM Run 2009-
014 and its Addendum are attached. These documents constitute the scientific and
modeling related perameters utilized by the GMA#1 in establishing the above referenced
DFC.

The GMA#1 held a separate and appropriately posted meeting at 1:30 PM in order to
consider the minutes from the 10:30 meeting where the Desired Future Condition for the
Ogallala Aquifer in the GMA#1 Planning Area was adopted through resolution 2010-001.

GMA#1 has contracted with the Panhandle Regional Planning Commission to serve as the
secretary in this process. As such, | will be readily available to discuss any questions,
concerns, or suggestions that you may have. Thank you and the whole TWDB Staff for your
assistance in this process.

Please see Attachment A to this letter for GMA#1'’s “Descriptive Narrative”.

Thank you,
’M%/K
Kyle G. Ingham '

Local Government Services Director
Panhandle Regional Planning Commission
P.O. Box 9257

Amarillo, TX 79105
kingham@theprpc.org

(806) 372-3381

Attachments:

Attachment A — Descriptive Narrative

Attachment B — 6/3/10 AM GMA#1 Meeting Minutes
Attachment C — 6/3/10 AM GMA#1 Postings

Attachment D — Resolution 2010-01 (Signed)

Attachment E— TWDB GAM Run 2009-014 & Addendum
Attachment F — Public Comment Letter — Mesa Water



ATTACHMENT A: Descriptive Narrative
Groundwater Management Area #1
DFC Submission — Dockum & Blaine Aquifers



Groundwater Management Area #1 (GMA#1)

Desired Future Condition of Dockum and Blaine Aquifers in GMA#1 Planning Area
Adopted Through Resolution 2010-001

Descriptive Narrative:

Adopted Through: Groundwater Management Area #1 Resolution #2010-001

Adopted at: 10:30 AM meeting on June 3, 2010 at 415 W. 8" in Amarillo, TX

Adopted by:_4 in Favor — 0 Against

Voted onby:  Chairman Danny Krienke — North Plains Groundwater Conservation District
Mr. Jim Conkwright — High Plains Underground Water Conservation District

Mr. Jim Haley — Hemphill County Underground Water Conservation District
Mr. John R. Spearman — Panhandle Groundwater Conservation District

Modeling Utilized: Modification and Recalibration of the Groundwater Availability Model of the Dockum Aquifer
Associated Supplements (GAM Run —09-014 and 09-014 Addendum)

Note that the Seymour Aquifer has been determined by TWDB to not be in GMA#1

GMA#1 Meetings have been held on the following dates at the following locations:

DATE TIME LOCATION
12-Jan-06 10:00 AM | Canadian, TX
24-Feb-06 10:00 AM | White Deer, TX
2-May-06 12:01 PM | Dumas, TX
24-Aug-06 10:30 AM | Lubbock, TX
13-Nov-06 10:00 AM | Canadian, TX
23-Jan-07 10:00 AM | PRPC Board Room
26-Mar-07 10:00 AM | PRPC Board Room
22-Aug-07 9:30 AM | PRPC Board Room
17-Oct-07 9:30 AM | PRPC Board Room
14-Nov-07 9:30 AM | ANB Plaza 2
21-Jan-08 9:30 AM | PRPC Board Room
6-May-08 10:00 AM | PRPC Board Room

18-Jun-08 1:30 PM | PRPC Board Room
6-Nov-08 2:00 PM | PRPC Board Room
15-Dec-08 2:00 PM | PRPC Board Room
2-Feb-09 1:30 PM | Chase Tower
13-Mar-09 1:30 PM | Chase Tower
13-May-09 1:30 PM | PRPC Board Room

7-Jul-09 11:00 AM | PRPC Board Room




7-Jul-09 1:30 PM | PRPC Board Room
22-Sept-09 10:30 AM | PRPC Board Room
11-Nov-09 9:50 AM | PRPC Board Room
17-Feb-10 10:00 AM | SFA Building — Room 170
11-May-10 10:30 AM | PRPC Board Room
3-June-10 10:30 AM | PRPC 3" Floor Conference

Throughout the development of this DFC — GMA#1 has assessed the following GAM Runs:

Texas Water Development Board - Groundwater Availability Model 09-014
Texas Water Development Board - Groundwater Availability Model 09-014 Addendum

Minutes: Adopted minutes from the 6/3/10 AM GMA#1 Meeting attached as Attachment B

Adopted Minutes from previous meetings available upon request

Postings: Signed postings from each District and Administrative Agency attached as Attachment C

Previous meeting postings available upon request

Additional postings including newspaper and certified mail receipts available upon request

Resolution: Resolution 2010-001 is included as Attachment D

GMA#1 Expectation: TWDB will continue to utilize GAM Run 2009-014 and its Addendum in reference
to this Desired Future Condition. These Runs are included as Attachment E




ATTACHMENT B: 6/3/10 AM GMA#1 Minutes
(Adopted)
Groundwater Management Area #1
DFC Submission — Dockum & Blaine Aquifers



Groundwater Management Area #1 Meeting
Minutes
June 3,2010-10:30 AM

The Groundwater Management Area Number 1 (GMA #1) Joint Planning Committee
(JPC) met on Thursday, June 3, 2010 at the 3" Floor Meeting Room of the Panhandle
Regional Planning Commission, 415 W. Eight Ave., Amarillo, Texas with the following
members in attendance:

Voting Members Present:

John R. Spearman, Panhandle Groundwater Conservation District; Daniel Krienke
designated alternate for Bob Zimmer, North Plains Groundwater Conservation District;
Jim Conkwright, High Plains Underground Water Conservation District; Jim Haley,
Hemphill County Underground Water Conservation District.

Other Groundwater Management Area 1 Representatives Present:

C.E. Williams, Panhandle Groundwater Conservation District; Dale Hallmark, North
Plains Groundwater Conservation District; Janet Guthrie, Hemphill County Underground
Water Conservation District; Robert Meyer, High Plains Water District

Others present:

Ray Brady RMBJ

Robert Bradley TWDB

Marty Jones Sprouse Law Firm
Bob Zimmer NPGCD

Steve Stevens Mesa Water

Cole Camp PGCD

Jonathan Ellis PRPC

Bruce Rigler High Plains Water
Gene Born NPGCD

Cindy Cockerham Sen. Kel Seliger
Bill Mullican HPWD/PGCD
Mina Johnson LWV

David Bowser Livestock Weekly
Jim Copeland HPUWD

Kyle Ingham PRPC

1. The meeting was called to order at 10:30 a.m. with Chairman Krienke presiding.
Chairman Krienke thanked all for attending and invited all to sign in so there might
be a record of attendance. Chairman Krienke recognized Cindy Cockerham from
Senators Selliger’s office.

2. Roll CalVIntroductions.
It was determined that a quorum was present with all voting members in attendance.

3. Consideration of Minutes — The minutes from the May 11, 2010 GMA #1
Meeting.



Mr. Ingham noted that on the second to last paragraph on item 4, the first “Ogallala”
should have been “Dockum and Blaine.” There was some discussion for clarification.
Mr. Spearman made a motion to approve as amended. Mr. Conkwright seconded the
motion; the motion carried by unanimous vote.

. Public Hearing — Any citizen may address the GMA #1 relating to the proposed
Desired Future Conditions for the Dockum and the Blaine Aquifers in the GMA
#1 planning area. Please limit individual comments to five minutes each.

Mr. Krienke opened the public comment period. Mr. Ingham stated that he had
received written comments from Sprouse Shrader and Smith P.C. on behalf of Mesa
Water. This document was received on May 10" , it was included in each of the
member’s agenda packets.

Marty Jones from Sprouse Shrader and Smith did wish to make one addition to the
previously mentioned and submitted letter. Regarding the Dockum, in looking at the
fact that the same statutory requirements apply in creating a DFC for the Dockum as
for the Ogallala, Mr. Jones made the observation that there is a proposed single DFC
for the Dockum. Mr. Jones stated this is perceived as a statement that this group sees
no discernible difference in uses or conditions for the Dockum in GMA #1. Mr. Jones
stated he would simply like an affirmation of this perceived stance.

Mr. Krienke did recognize and welcome Robert Bradley from TWDB, and asked him
if there was any other technical information which the Board would like to enter at
this time regarding the proposed DFC? Mr. Bradley stated that at this time there was
no further technical information.

Mr. Krienke again asked for any additional comments from the public. There being
none he closed the public comment period.

. Discuss and Consider — Action as may be necessary in regard to technical
information provided by TWDB Staff including additional Groundwater
Availability Model Runs.

This item being addressed in the previous public comment time, Mr. Krienke moved
to item 6.

. Discuss and Consider — Action as may be necessary in regard to the adoption of
a Desired Future Condition in the Dockum and Blaine Aquifers in the GMA 1
planning area.

Mr. Krienke asked members to reference the draft included in their agenda packet of
this resolution. He stated that it was his understanding that the Seymour is not
included in this resolution. Mr. Williams indicated that he had checked with the
TWDB and that there is a paragraph which addressed the Seymour, he made
comment that the TWDB no longer recognizes the Seymour in Wheeler County
which is the only area of the GMA #1 which includes the Seymour. Mr. Williams
said that this issue is addressed in the eighth “whereas” in the draft resolution.



It was asked for clarification if the Blaine and the Seymour are different aquifers, it
was indicated that they were different. Mr. Williams also stated that the last
“whereas” paragraph spoke to the Blaine.

Mr. Krienke asked Mr. Conkwright his thoughts on the resolution. Mr. Conkwright
stated that he was comparing it to what his board had adopted; he found them to be
very similar with no significant differences. Mr. Krienke asked if this indicated that
Mr. Conkwright’s board was comfortable adopting a DFC for the Dockum today. Mr.
Conkwright answered in the affirmative. Mr. Krienke asked if Mr. Haley had any
concerns. Mr. Haley answered in the negative. Mr. Spearman made comment that his
board had been informed on this issue and he had been given authorization to approve
a DFC for the Dockum today and he indicated that this language was agreeable.

Mr. Haley asked Mr. Robert Bradley from TWDB for an informational basis, what
does the Dockum have percentage wise compared to the Ogallala? There was
discussion but it seemed to be the consensus that regarding the quality of the water
and due to the depth there was perhaps 1% or less as compared to the Ogallala.

Mr. Krienke made the comment that his board had discussed this language and found
it agreeable. Mr. Spearman submitted a motion to approve this draft resolution; he
stated that the resolution had some language which spoke to the methodology on how
they came to this conclusion. Mr. Ingham read the resolution in its current form. Mr.
Bradley added that documentation of methodology employed in creating the DFC
needed to be submitted alongside the resolution. Mr. Ingham indicated that the two
pages following the proposed resolution constituted a descriptive narrative and also a
cover letter and minutes would be submitted with the resolution to constitute the
mentioned documentation.

Mr. Williams stated that something the group might consider is putting the GAM run
# on the models utilized. There was discussion between members on what would
constitute a sufficient descriptive narrative on how the group came up with the
resolution, and how to correctly document methodology utilized. It was found that
GAM 09-14 was cited as being a source for the Dockum. Mr. Bradley asked about the
source of the Blaine numbers. Mr. Williams indicated that it was a compatible
condition for what was selected for the Ogallala, it was further determined that
numbers and conditions for the Initially Prepared Plan were consulted regarding
planning for the Blaine. It was stated that these references would all be included in
any submitted minutes.

Mr. Bradley suggested that a direct reference in the resolution might be preferable to
the minutes, one connecting GAM 09-14 and GAM 09-14 addendum to the Dockum
and one connecting the IPP reference to the Blaine. An additional, preliminary
“whereas” was created by Ms. Guthrie to make both of these references.

There was extensive discussion between members on how to appropriately reference
the methodology utilized regarding each aquifer in question. Mr. Bradley suggested,
regarding the Blaine, using whatever direct reference it used so that the reference was



not an indirect one. He did state that since neither the Blaine nor the Seymour had
their own GAM run then there might be some latitude in considerations.

Mr. Spearman asked if since the Seymour and the Blaine are so insignificant, do they
require a DFC by this body? Mr. Williams stated that he agreed. Mr. Bradley made
the comment that there was some salt-water irrigation from the Blaine and without a
DFC there can be no permits issued. Mr. Williams stated that there were no
segregated permits to his knowledge.

It was suggested to briefly recess and call Simone Kiel and see if there was a direct
GAM connected to the IPP passages on the Blaine which this group might cite. At
11:06 a.m. Mr. Krienke recessed the meeting for a 10 minute break.

At 11:16 a.m. Mr. Krienke reconvened the meeting. Mr. Williams stated that he had
been unable to contact Ms. Kiel. Mr. Williams offered the suggestion that they strike
the proposed whereas in reference to the IPP citation. He believed the rest would be
fine. Mr. Ingham noted that during the break some grammatical changes were made.
Mr. Spearman amended his motion to be adopted “as amended.” Mr. Conkwright
seconded. The final resolution being presented on screen to the members, a roll call
vote was held.

Jim Haley representing HCUWC: Aye

Jim Conkwright representing HPFUWCD: Aye
Daniel Krienke representing NPGCD: Aye
John Spearman representing PGCD: Aye

Motion passed by unanimous assent, resolution 2010-01 was adopted.
. Discuss — other business and any future agenda items.

Mr. Krienke stated that his thought was perhaps a meeting later this year—after
receiving the next MAG—to lay out a timeline in the form of a discussion for
management plans and/or rules to get input from the districts.

Mr. Bradley stated that one issue that is hanging up giving MAGs out is exempted
use. Mr. Bradley spoke to getting some input on this purpose for this area.

Mr. Williams suggested leaving it “to the call of the chair,” Mr. Krienke suggested
perhaps sometime in November. Mr. Ingham reminded audience members that there
would be another meeting this afternoon at 1:30 pm to adopt the minutes from this
meeting to submit alongside the other documentation.

. Adjourn.

Mr. Krienke made a final call for public comment. Hearing no further public
comment, Mr. Krienke stated he would entertain a motion to adjourn. Mr. Spearman
so moved, Mr. Haley seconded. Motion passed by unanimous vote. Meeting
adjourned at 11:22 a.m.



ATTACHMENT C: 6/3/10 AM GMA#1 Postings
Groundwater Management Area #1
DFC Submission — Dockum & Blaine Aquifers



Notice of Meeting/Public Hearing
10:30 AM
June 3, 2010
Panhandle Regional Planning Commission
3™ Floor Conference Room
415 W. 8th
Amarillo, Texas 79105

As required by Chapter 36.108(¢) Texas Water Code, notice is hereby given by the Board of
Directors of the North Plains Groundwater Conservation District, the High Plains Underground
Water Conservation District, the Hemphill County Underground Water Conservation District and
the Panhandle Groundwater Conservation District for the Districts’ participation in a joint
planning meeting, as required by Chapter 36.108. At the joint planning meeting, the presiding
officer or the presiding officer’s designee as required by Chapter 36.108(c), along with any
number of members of the Board of Directors, will convene for the purpose of joint planning only
and not to conduct any other District business. The joint planning meeting will be comprised of
the Groundwater Conservation Districts (GCDs) located wholly or partially within Groundwater
Management Area #1 (GMA #1) as delineated by the Texas Water Development Board.. GCDs
located in GMA #1 are as follows:

Hu:"th'?-l;ains Groundwater Conservation District, High Plains Underground Water
Ceagervation Disixict No. 1, Hemphill County Underground Water Conservation
District, and the Panhandle Groundwater Conservation District
At such time, any Board Members present and/or the designee of the respective District will

discuss and may take any action on any items on this agenda (not necessarily in the pre-arranged
erder) it may determine would be appropriate for joint planning of GCDs in GMA #1.

AGENDA
1. Call to Order — Welcome
.. 2. Roll CalVIntroductions
. 3. .Discuss and Consiﬂer - The Minutes from May 11, 2010 GMA #1 Meeting.
" 4. Public Hearing — Any citizens may address the GMA #1 relating to the proposed

Desired Future Conditions for the Dockum and Blaine Aquifers in the GMA#1
planning area. Please limit individual comments to five minutes each.



5. Discuss and Consider - Action as may be necessary in regard to technical
information provided by TWDB Staff including additional Groundwater
Availability Model Runs.

- 6. Discuss and Consider - Action as may be necessary in regard to the adoption of a
Desired Future Condition in the Dockum and Blaine Aquifers in the GMA#1
planning area.

7. Discuss — other business and any future agenda items.
8. Establish the date and location for the next meeting.
9. Adjoﬁfnment

1, the undersigned authority of the Panhandle Regional Planning Commission, do hereby certify that the
above Notice of Meeting for Joint Planning for Groundwater Management Area #1 of the above named
political subdivision is a true and correct copy of said Notice; and that a true and correct copy of said
Notice was posted at a place convenient to the public at the gffice of said political subdivision listed above
located at 415 W 8" Ave, Amarillo, and said Notice was posted on or before, May 24, 2010 at 5:00 pm and
remained so posted continuously for at least 72 hours immediately preceding the start time of said meeting.

A true and correct copy of said Notice was posted and has been filed with the following County Clerks,

Armstrong, Carson, Dallam, Donley, Gray, Hansford, Hartley, Hemphill, Hutchinson, Lipscomb, Lubbock,

Moore, Ochiltree, Oldham, Potter, Randall, Roberts, Sherman and Wheeler. A true and correct copy of
said Notice has been posted on the bulletin board of each of the respective County Courthouses on or
before, May 24, 2010, and scid Notice will remain so posted for at least 72 hours immediately preceding
the start time of said meeting.

Isated this the 24™ day of May, 2010.
Panhandle Regional Planning Commission
By: %1

Kyle Ingham, LGS Director

POSTED THIS THE 24th DAY OF MAY , 2010 AT LUBBOCK, TEXAS

———e]

Day h Location
BY  JIM CONKWRIGHT . e /i%‘
7

Printed Name Signature




GROUNDWATER MANAGEMENT AREA NO. 1

INotice of Meeting/Public Hearing
10:30 AM
June 3, 2010
Panhandle Regional Plannine Commission
3™ Floor Conference Room
415 W. 8th
Amarillo, Texas 79105

As required by Chapter 36.108(e) Texas Water Code, notice is hereby given by the Board of
Directors of the North Plains Groundwater Conservation District, the High Plains Underground
“Water Conservation District, the Hemphill County Underground Water Conservation District and
the Panhandle Groundwater Conservation District for the Districts’ participation in a joint
planning meeting, as required by Chapter 36.108. At the joint planning meeting, the presiding
officer or the presiding cfficer’s designee as required by Chapter 36.108(c), along with any
nurnber of members of the Board of Directors, will convene for the purpose of joint planning only
and not to conduct any other District business. The joint planning meeting will be comprised of
the Groundwater Conservation Districts (GCDs) located wholly or partially within Groundwater
IManagement Area #1 (GMA #1) as delineated by the Texas Water Development Board.: GCDs
located in GMA #1 are as follows:

N nrth Flams Groundwater Conservation District, High Plains Underground Water
Conseivation District No. 1, Hemphill County Underground Water Conservation
District, and the Panhandle Groundwater Conservation District
At such time, any Board Members present and/or the designee of the respective District will

discuss and may take any action on any items on this agenda (not necessarily in the pre-arranged
order) it may determine would be appropriate for joint planning of GCDs in GMA #1.

AGENDA
1. Call to Order — Welcome
. Roll Call/Introductions
:',.,:3, Dlscuss and Consider - The Minutes from May 11, 2010 GMA #1 Meeting.
=k '4'."'.?Pubhc Hearing — Any citizens may address the GMA #1 relating to the proposed

oot Desired Future Conditions for the Dockum and Blaine Aquifers in the GMA#1
“+"7 “planning area. Please limit individual comments to five minutes each.



L

&8

5. Discuss and Consider - Action as may be necessary in regard to technical
information provided by TWDB Staff including additional Groundwater
Availability Model Runs.

6. Discuss and Consider - Action as may be necessary in regard to the adoption of a
Desired Future Condition in the Dockum and Blaine Aquifers in the GMA#1
planning area.

7. Piseuss — other business and any future agenda items.

Establish the date and location for the next meeting.

o0

9. Adjournment

1, the undersigned authority of the Panhandle Regional Planning Commission, do hereby certify that the
above Notice of Meeting for Joint Planning for Groundwater Management Area #1 of the above named
political subdivision is a true and correct copy of said Notice; and that a true and correct copy of said
Notice was posted at a place convenient to the public at the office of said political subdivision listed above
located at 415 W 8" Ave, Amarillo, and said Notice was posted on or before, May 24, 2010 at 5:00 pm and
remained so posted continuously for at least 72 hours immediately preceding the start time of said meeting.
A true and correct copy of said Notice was posted and has been filed with the following County Clerks,
Armstrong, Carsen, Dalleia, Donley, Gray, Hansford, Hartley, Hemphill, Hutchinson, Lipscomb, Lubbock,
Moore, Ochiltree, Olchai, Potter, Randall, Roberts, Sherman and Wheeler. A true and correct copy of
said Notice has been posted on the bulletin board of each of the respective County Courthouses on or
before, May 24, 2010, and said Notice will remain so posted for at least 72 hours immediately preceding
the start time of sqid meeting.

Dated this the 24" day of May, 2010.

Panhandle Regional Planning Commission

By: %/L

Kyle Ingham, LGS Director

IS .

oy .
POSTED THIS THE X0 DAY OF l\_fla% 201047 NPLES OLfices

y . Fray Location
BY wWin -
Printed Nasn:= Signature



GROUNDWATER MANAGEMENT AREA NO. 1

Notice of Meeting/Public Hearing
10:30 AM
June 3, 2010

‘ - . Panhandle Regional Planning Commission

" 3™ Floor Conference Room
415 W. 8th
Amarillo, Texas 79105

As required by Chapter 36.108(e) Texas Water Code, notice is hereby given by the Board of
Directors of the North Plains Groundwater Conservation District, the High Plains Underground
Water Conservation District, the Hemphill County Underground Water Conservation District and
the Panhandle Groundwater Conservation District for the Districts’ participation in a -joint
planning meeting, as required by Chapter 36.108. At the joint planning mesting, the presiding
officer or the ‘presiding officer’s designee as required by Chapter 36.108(c), along with any
number of members of the Board of Directors, will convene for the purpose of joint planning only
and not to conduct any other District business. The joint planning meeting will be comprised of
the Groundwater Conservation Districts (GCDs) located wholly or partially within Groundwater
Management Area #1 (GMA #1) as delineated by the Texas Water Development Board.- GCDs
located in GMA #1 are as follows: '

North Plains Groundwater Conservation District, High Plains Underground Water
Conservation District No. 1, Hemphill County Underground Water Conservation
" " Distriet, and the Panhandle Groundwater Conservation District

At such time, any Board Members present and/or the designee of the respective District will
discuss and may take any action on any items on this agenda (not necessarily in the pre-arranged
order) it may determine would be appropriate for joint planning of GCDs in GMA #1.

AGENDA
1. Call to Order - Welcome
2. Roll CalV/Introductions
B 3. ‘Discuss and Consider - The Minutes from May 11, 2010 GMA #1 Meeting.
i3 4 Public Hearing — Any citizens may address the GMA #1 relating to the proposed

Desired Future Conditions for the Dockum and Blaine Aquifers in the GMA#1
planning area. Please limit individual comments to five minutes each.

v



5. Discuss and Consider - Action as may be necessary in regard to technical -
information provided by TWDB Staff including additional Groundwater
Availability Model Runs. :

6. Discuss and Consider - Action as may be necessary in regard to the adoption of a
Desired Future Condition in the Dockum and Blaine Aquifers in the GMA#1
planning ares.

| "~ 7. Discuss — other business and any future agenda items.
" 8. Bstablish the date and location for the next meeting.
9. Adjournment

1, the undersigned authority of the Panhandle Regional Planning Commission, do hereby certify that the
above Notice of Meetingfor Joint Planning for Groundwater Management Area #1 of the above named
political subdivision is a true and correct copy of said Notice; and that a true and correct copy of said
Notice was posted at a place convenient to the public at the office of said political subdivision listed above
located at 415 W 8" dve, Amarillo , and said Notice was posted on or before, May 24, 2010 at 5:00 pm and
remained so posted continuously for at least 72 hours immediately preceding the start time of said meeting.
A true and correct copy of said Notice was posted and has been filed with the following County Clerks,
Armstrong, Carson, Dallam, Donley, Gray, Hansford, Hartley, Hemphill, Hutchinson, Lipscomb, Lubbock,
Moore, Ochiltree, Oldham, Potter, Randall, Roberts, Sherman and Wheeler. A true and correct copy of
said Notice has been posted on the bulletin board of each of the respective County Courthouses on or
before, May 24, 2010, and said Notice will remain so posted for at least 72 hours immediately preceding
the start time of sald meeting.

Dated this the 24® day of May, 2010.
Panhandle Regional Planning Commission
By:
Kyle Ingham, LGS Director

Posmarmsmﬁ-’l DAYOF §1 ,2010ATM_@MQD@Q,K

\40 peation
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GROUNDWATER MANAGEMENT AREA NO. 1

Notice of Meeting
1:30 PM
June 3, 2010
Panhandle Regional Planning Commission
3_Floor Conference Room
415 W. 8th
Amarillo, Texas 79105

As required by Chapter 36.108(¢) Texas Water Code, notice is hereby given by the Board of
Directors of the North Plains Groundwater Conservation District, the High Plains Underground
Water Conservation District, the Hemphill County Undergroumd Water Conservation District and
the Panhandle Groundwater Conservation District for the Districts’ participation in a joint
planning meeting, as required by Chapter 36.108. At the joint planning meeting, the presiding
officer or the presiding officer’s designee as required by Chapter 36.108(c), along with any
nomber of members of the Board of Directors, will convene for the purpose of joint planning only
and not to conduct any other District business. The joint planning meeting will be comprised of
the Groundwater Conservation Districts (GCDs) located wholly or partially within Groundwater

Management Area #1 (GMA #1) as delineated by the Texas Water Development Board. GCDs
located in GMA #1 are as follows:

North Plains Groundwater Conservation District, High Plains Underground Water
Conservation District No. 1, Hemphill County Underground Water Conservation
District, and the Panhandle Groundw;:ter Conservation District
At such time, any Board Members present and/or the designee of the respective District will
discuss and may take any action on any items on this agenda (not necessarily in the pre-arranged
order) it may determine would be appropriate for joint planning of GCDs in GMA #1.

AGENDA
1. Call io Order — Welcome
2. Roll CalV/Introductions

3. Public Comment: Any citizens may address the GMA #1. Please limit the
comments to three minutes.

4. Discuss and Consider - The Minutes from June 3, 2010 AM GMA #1 Meeting,
5. Discuss: Other business and any future agenda items.

p.3
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6. Adjournment

Agenda Items may be discussed in a different order than presented above.

. L the undersigned authority of the Panhandle Regional Planning Commission, do kereby certify that the
above Notica of Meeting for Joint Planning for Groundwater Management Area #1 of the above named
political subdivision is a true and correct copy of said Notice; and that a true and correct copy of said
Notice was posted at a place convenient 1o the public at the office of said political subdivision listed above
located at 415 W 8 Ave, Amarillo, and said Notice was pasted on or before, May 24, 2010 at 5:00 pm and
remained 50 posted continuously for at least 72 hours Immediately the start time of said meeting.
4 true and correct copy of said Notice was posted and has been filed with the Jollowing County Clerks,
Armstrong, Carson, Dallam, Donley, Gray, Hansford, Hartley, Hemphill, Hutchinsan, Lipscomb, Lubback,
Moore, Ochiltree, Oldham, Patter, Randall, Roberts, Sherman and Wheeler. A true and correct copy of
satd Notice has been posted on the bulletin board of each of the respective County Courthouses on or
begflore, May 24, 2010, and said Notice will remain so posted for at least 72 hours immediately preceding

the start time of said meeting.
Panhandle R y@ng Commission
By: /Zgl -

Kyle Ingham, LGS Director

Dated this the 24® day of May, 2010.

th. o | o
POSTED THISTHE % DAY OF mg;f , 2010 AT ﬂg,,_*]ﬁgg,gg-go WD &Maﬁu
Day Moath ion ‘e .
Q - @ 10" %0 Aw.
BY volun Price. : i . )
Printed Name - Si




FILED AND RECORDED
GROUNDWATER MANAGEMENT AREA NO. L era FULIc RECORDS

On: Hay 24,2010 ab D4:52P
Notice of Meeting/Public Hearing

10:30 AM Receipts - 143973
June 3, 2010 Aupunt 3.00
Panhandle Regional Planning Commission
3" Floor Conference Room il szthk —
415 W. 8th «uunlz— er"r okker County
Amarillo, Texas 79105 By__ A 1Depuky

As required by Chapter 36.108(e) Texas Water Code, notice is hereby given by the Board of
Directors of the North Plains Groundwater Conservation District, the High Plains Underground
Water Conservation District, the Hemphill County Underground Water Conservation District and
the Panhandle Groundwater Conservation District for the Districts’ participation in a joint
planning meeting, as required by Chapter 36.108. At the joint planning meeting, the presiding
officer or the presiding officer’s designee as required by Chapter 36.108(c), along with any
number of members of the Board of Directors, will convene for the purpose of joint planning only
and not to conduct any other District business. The joint planning meeting will be comprised of
the Groundwater Conservation Districts (GCDs) located wholly or partially within Groundwater
Management Area #1 (GMA #1) as delineated by the Texas Water Development Board. GCDs
located in GMA #1 are as follows:

North Plains Groundwater Conservation District, High Plains Undergrouhd Water
Conservation District No. 1, Hemphill County Underground Water Conservation
District, and the Panhandle Groundwater Conservation District

At such time, any Board Members present and/or the designee of the respective District will
discuss and may take any action on any items on this agenda (not necessarily in the pre-arranged

order) it may determine would be appropriate for joint planning of GCDs in GMA #I.

AGENDA

1. Call to Order — Welcome

o

Roll Call/Introductions
3. Discuss and Consider - The Minutes from May 11, 2010 GMA #1 Meeting.
4. Public Hearing — Any citizens may address the GMA #1 relating to the proposed

Desired Future Conditions for the Dockum and Blaine Aquifers in the GMA#1
planning area. Please limit individual comments to five minutes each.



5. Discuss and Consider - Action as may be necessary in regard to technical
information provided by TWDB Staff including additional Groundwater
Availability Model Runs.

6. Discuss and Consider - Action as may be necessary in regard to the adoption of a
Desired Future Condition in the Dockum and Blaine Aquifers in the GMA#1
planning area.

7. Discuss — other business and any future agenda items.
8. Establish the date and location for the next meeting.

9. Adjournment

I the undersigned authority of the Panhandle Regional Planning Commission, do hereby certify that the
above Notice of Meeting for Joint Planning for Groundwater Management Area #1 of the above named
political subdivision is a true and correct copy of said Notice; and that a true and correct copy of said
Notice was posted at a place convenient to the public at the office of said political subdivision listed above
located at 415 W 8" Ave, Amarillo , and said Notice was posted on or before, May 24, 2010 at 5:00 pm and
remained so posted continuously for at least 72 hours immediately preceding the start time of said meeting.
A true and correct copy of said Notice was posted and has been filed with the following County Clerks,
Armstrong, Carson, Dallam, Donley, Gray, Hansford, Hartley, Hemphill, Hutchinson, Lipscomb, Lubbock,
Moore, Ochiltree, Oldham, Potter, Randall, Roberts, Sherman and Wheeler. A true and correct copy of
said Notice has been posted on the bulletin board of each of the respective County Courthouses on or
before, May 24, 2010, and said Notice will remain so posted for at least 72 hours immediately preceding
the start time of said meeting.

Dated this the 24™ day of May, 2010.

Panhandle Regiona

Planging Commission
Bym/% % R\_

-~ Kyle Ingham, LGS Director

pOSTED THIS THE 24 DAY OF /N0y, 2010 AT /ﬂ /(/ C,
n - Day Month / /\ Location
BY /4/0//4«—}@(;, e y _

/Printed Name Signature
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*E YOUR AD TODAY?!

r, Bolder, Brighter Yard Sign Included
‘REE yard signs w/ad purchase)
. additional signs only $3.00 each

Additianal I inag
95 s3.50

Additional Days Available
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1
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shall be addressed to Amarillo Independent
School District, Amarillo, Texas. Sealed bids
should be hand delivered to 905 Edst St.,
Amarillo Texas, or mailed to 905 East St.,
Amarillo, Texas 79107.

The scope of the proiect includes:

Remove and replace roof shingles and acces-
sories at various campuses.

Bid Documents may be obtained from AISD
by qualified contractors by contacting the
AISD Maintenance/Construction Office at
806-326-1501.

The Owner reserves fhe right to waive ﬂn‘}
informalities or irregularities or reject any
ar all bids.

By submitting a bid, the bidder ogrees to
waive any claim against Amarillo Indepen-
dent School District made in connection with
the administration, evaluation or recommen-
dation of any bid. !

A pre-bid conference will be held at 3:00 PM

Local Time, June 2, 2010, Amarillo ISD Con- |

struction/Maintenance Office, 905 East
Street, Amarillo, Texas.

Groundwater Management Area No.1
Notice of Meeting/Public Hearing
June 3, 2010 - 10:30 AM
PRPC Offices - 415 S.W. 8th
Amarillo, TX 79105
3rd Floor Conference Room

Under Chapter 36.108 of the Texas Water.

Code, Groundwater Management Area #1
(GMA#1) is required to meet and establish a
Desired Future Condition for the maior aqui-

fers in the counties of Armstrong, Carson, .

Dallam, Donley, Gray, Hansford, Hartley,
Hemphill, Hutchinson, Lipscomb, Moore,
Ochiltree, Oldham, Potter, Randall, Roberts,
Sherman, and Wheeler. Voting members on
the GMA#1 represent the North Plains
Groundwater Conservation District, High
Plains Underground Water Conservation Dis-
trict, Hemphill County Underground Water
Conservation District, and the Panhandle
Groundwater Conservation District. The
GMA#1 has worked with the Texas Water
Development Board to develop a feasible

proposed desired future condition (DFC) for .

the Dockum and Blaine Aquifers in the
GMA#1 area. This proposed desired future
condition is currently being considered by
each of the respective groundwater conserva-
tion districts represented in GMA#1.

GMA#1 membership would like to invite the
general public to its June 3, 2010 meeting
where the currently proposed desired future
condition will be considered for adoption.
Once adopted, the DFC is required to be
incorporated into regional water planning
efforts. For more information relating to
this meeting or the GMA#1 process, please
contact Kyle G. Ingham at the Panhandle

Regional Planning Commission at (806) '

372-3381.

)

s

Wednesday, May 26, 2010
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RESOLUTION NO. 2010-01 = 0R|G|NA|.

OF THE GROUNDWATER MANAGEMENT AREA 1 JOINT PLANNING COMMITTEE
ADOPTING DESIRED FUTURE CONDITIONS FOR THE DOCKUM AND BLAINE
AQUIFERS

WHEREAS, Groundwater Management Area 1 (“GMA-1") is comprised of eighteen
counties in the northern section of the Texas Panhandle and encompasses four groundwater
conservation districts — the Hemphill County Underground Water Conservation District, portions
of the High Plains Underground Water Conservation District, the North Plains Groundwater
Conservation District, and the Panhandle Groundwater Conservation District, and

WHEREAS, the GMA-1 member districts have worked to learn and understand the rules
and goals of each individual district, along with the history of how each district has arrived at
their different management philosophies. The members of GMA-1 agree and support the
Desired Future Conditions (“DFCs”) as set out below. These DFC’s are viewed only as starting
points for GMA-1 for the next five years and will be reviewed in accordance and as directed by
statute. The GMA-1 Joint Planning Committee affirms that constant monitoring, evaluation,
and review by each district is necessary to measure the hydrologic conditions within all relevant
aquifers, where they exist and to manage these groundwater resources to achieve these DFCs,
and

WHEREAS, pursuant to Texas Water Code § 36.108, the presiding officer, or his
designee, from each of the four Districts in GMA-1 are obligated to engage in ongoing joint
planning to, among other things, establish the DFCs of the aquifers in GMA 1;

WHEREAS, such joint planning has been undertaken, and is ongoing, by the four
presiding officers or designees of the Districts, and this body has come to be known as the GMA
1 Joint Planning Committee (JPC);

WHEREAS, the GMA-1 Joint Planning Committee has met as required by Section
36.108 of the Texas Water Code for joint planning within its boundaries, and

WHEREAS, the Joint Planning Committee has worked closely with the Texas Water
Development Board, their hydrologists and other qualified professionals to base the adopted
Desired Future Conditions on the best available science, and

WHEREAS, the DFCs adopted by the Joint Planning Committee on this date are subject
to revision in the future, and '

WHEREAS, the Texas Water Development Board does not currently recognize the
presence of the Seymour Aquifer as having sufficient relevance for the GMA-1 joint planning
process at this time as indicated in GAM Run 08-44, and

WHEREAS, the Dockum Aquifer is predominantly a confined aquifer which underlies
much of the Ogallala Formation in 9 counties, including Armstrong, Carson, Dallam, Hartley,
Moore, Oldham, Potter, Randall and Sherman Counties and is used for irrigation and municipal
water supply, and

Page 1 of 3



WHEREAS, GAM Runs utilized in the DFC were TWDB GAM Run 09-014 and its
addendum in regards to the Dockum Aquifer, and

WHEREAS, with the depletion of the Ogallala Aquifer, it is likely the future demands on
the Dockum Aquifer may increase over time in GMA 1, and

WHEREAS, the Blaine Aquifer is generally under unconfined conditions and is found
only in Wheeler County, and its use is limited to the irrigation of highly salt-tolerant crops and
livestock watering purposes, and

NOW, THEREFORE, BE IT RESOLVED BY THE JOINT PLANNING COMMITTEE
OF GROUNDWATER MANAGEMENT AREA 1 THAT:

1. The Joint Planning Committee adopts the Desired Future Condition of the Dockum
Aquifer contained within GMA 1 whereby the average decline in water levels will
decline no more than 30 feet over the next 50 years.

2. The Joint Planning Committee sets the DFC of the Blaine Aquifer at 50 percent of the
volume in storage remaining in 50 years in Wheeler County.

3. The Joint Planning Committee declares that all other aquifers that may be located in
whole or in part in GMA 1 to be small and not having sufficient relevance for the
GMA 1 joint planning process at this time.

4, Thése DFCs shall become effective on the date indicated below and shall remain in
effect for five years, unless modified or repealed sooner by the Joint Planning
Committee in accordance with applicable law.

5. The GMA 1 Joint Planning Committee agrees to continue to work in good faith on
joint planning efforts in a manner consistent with applicable law. '

SIGNATURES ON PAGE 3
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PASSED AND APPROVED BY A VOTE OF 4 TO 0 OF THE VOTING MEMBERS OF THE
GROUNDWATER MANAGEMENT AREA 1 JOINT PLANNING COMMITTEE THIS 3™
DAY OF JUNE, 2010.

Y

Daniel Krienke, Chairman JPC
Member, Board of Directors
North Plains Groundwater anservation District

Jim(¢onkwright, Vice Chairmdn JPC

General Manager
High Plains Underground Water Conservation District

77
< / Dpec

Johi#R. Speannan%ecretary JPC @ ORIGINAL

President, Board of Directors _
Panhandle Groundwater Conservation District

<

Jim Haley, Merhber JPC
ident, Board of Directors
Hemphill County Underground Water Conservation District
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GAM Run 09-014

by Mr. Wade Oliver

Texas Water Development Board
Groundwater Availability Modeling Section
(512) 463-3132

April 1, 2010

Cynthia K. Ridgeway is the Manager of the Groundwater Availability Modeling Section and
is responsible for oversight of work performed by employees under her direct supervision.
This document is released for the purpose of interim review under the authority of Cynthia K.
Ridgeway, P.G. 471 on April 1, 2010.
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EXECUTIVE SUMMARY:

The recently modified groundwater model for the Dockum Aquifer was used to estimate
future pumping under a scenario where groundwater levels declined at a rate of one foot per
year in Groundwater Management Area 1 between 2010 and 2060. Pumping required to
achieve this constant rate of decline over the 51 year model simulation period was estimated
to increase through time from approximately 13,000 acre-feet per year to over 107,000 acre-
feet per year.

For comparison, an additional run was performed with pumping set at a constant rate to
achieve a 51-foot decline over the 51 year simulation period. This:run differs from the above
run in that the drawdown rate — 1 foot per year — is not constant. The drawdown rate changes
through time but still achieves the same average drawdown over Groundwater Management
Area 1 by 2060. This run required a constant pumping rate of approx1mately 83,000 acre-

_ feet per year.

The annual pumping in each of the above model runs was then adjusted up and down in order
to prov1de 1nsnght into how the drawdown results change through time under different
pumping scenarios.

REQUESTOR:

Mr. Steve Walthour of North Plains Groundwater Conservation ‘District on behalf of
Groundwater Management Area 1.

DESCRIPTION OF REQU'EST'

Mr. Walthour requested a groundwater avallablhty model run that results in a 1-foot decline
in the average water level of the Dockum Aquifer per year in Groundwater Management
Area 1 between 2010 and 2060. The Dockum Aquifer and nearby groundwater management
areas are shown in Figure 1.

METHODS:

The recently modified groundwater model of the Dockum Aquifer (Oliver and Hutchison,
2010) was used in order to estimate the pumping required to achieve the requested rate of
drawdown of one-foot per year in the Dockum Aquifer. This model is an modification of the
groundwater availability model documented in Ewing and others (2008) and was completed
in order to more effectively simulate predictive conditions. The pumping between 2010 and
2060 was determined iteratively by adjusting pumping in Groundwater Management Area 1
each year to obtain the requested decline. For this report, this model run will be referred to
as “Scenario 1.”

For comparison purposes, an additional run was performed using pumping set at a constant
rate between 2010 and 2060 to achieve 51-feet of drawdown — the same overall drawdown as
the above request — but without the requirement of 1-foot of drawdown per year. This run is
referred to in this report as “Scenario 2.”
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Once the levels of pumping that met the above two scenarios were estimated, the pumping in
each scenario was systematically adjusted up and down to show how drawdown through time
changes under different pumping levels. More details on pumping in the model are given in
the Pumping section below.

The historical-calibration period of the model ends in 1997 while the predictive simulation
documented here begins in 2010. To determine the appropriate level of pumping between
1998 and 2009, the interim period leading up to the predictive simulation, a preliminary
analysis of water levels in a few selected wells in Groundwater Management Area 1 was
performed. As shown in Appendix A, these hydrographs do not indicate significant trends in
water levels that indicate large changes in pumping during this time period. For this reason,
we considered the pumping levels and distribution for the last year of the historical-
calibration portion of the model to be appropriate for the interim perlod Pumping was,
therefore, held constant at 1997 levels between 1998 and 2009.

PARAMETERS AND ASSUMPTIONS:

The parameters and assumptions for the model run using the modified groundwater model
for the Dockum Aquifer are described below:

e We used the modified version the groundwater model for the-Dockum Aquifer
described in Oliver and Hutchison (2008). This model is an update to the previously
developed groundwater availability model for the Dockum Aquifer described in
Ewing and others (2008) in order to more effectively simulate predictive conditions.
See Oliver and Hutchison (2010) and Ewmg and others (2008) for assumptions and
limitations of the model.

o The model includes two active layers which represent the upper and lower portions of
the Dockum Aquifer. Layer 2 represents the upper portion of the Dockum Aquifer.
: Layer 3 represents the lower portion of the Dockum Aquifer. Layer 1, which is active
in version 1.01 of the model documented in Ewing and others (2008), was inactivated
in the modified model as described in Oliver and Hutchison (2010).

¢ The mean absolute error (a measure of the difference between simulated and
measured water levels during model calibration) for the lower portion of the Dockum
Aquifer between 1980 and 1997 is 53 feet. This represents 2.5 percent of the
hydraulic head drop across the model area.

e The MODFLOW General-Head Boundary package was used to simulate flow
between the Dockum Aquifer and overlying aquifers. The water levels in the
overlying aquifers were applied as described in Oliver and Hutchison (2010) using
Groundwater Availability Model Run 09-001 (Smith, 2009) for the northern portion
of the Ogallala Aquifer and Groundwater Availability Model Run 09-023 (Oliver,
2010a) for the southern portion of the Ogallala Aquifer.
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e Cells were assigned to individual counties and groundwater conservation districts as
shown in the September 14, 2009 version of the model grid for the Dockum Aquifer.
Because this model grid predates development of the modified model, care was taken
to ensure that only those fields in the model grid that were valid for the modified
model were used for analysis of results.

e The recharge used for the model run represents average recharge as described in
Ewing and others (2008).

e Pumping used for the predictive simulations was estimated iteratively to match the
requested rate of water level decline by members of Groundwater Management Area
1. Details on this pumpage are given below.

Pumping

The pumping for Scenario 1 (the original request) in the model was determined using an
iterative process. The pumping in the model for the year 1997 (the last year of the historical-
calibration portion of the model) was held constant between 1998 and 2009. Beginning in
2010, this pumping was raised over Groundwater Management Area 1 as a whole and the
decline in water levels each year between 2010 and 2060 was calculated. This decline was
then compared against the request (1-foot per year) and pumping was adjusted to match the
request. This process was repeated until the average water level decline in Groundwater
Management Area 1 each year was 1 foot. In order to elevate the pumping to the specified
level, the amount of pumping above the level for 1997 was uniformly increased over all
model cells that contained pumping.

With the exceptlon of Nolan and Mitchell counties in Groundwater Management Area 7, the
pumping in areas outside Groundwater Management Area 1 was held constant at 1997 levels
through the predictive period. Pumping in these counties was also adjusted, at the request of
Groundwater Management Area 7, to values specified for these counties. Results for these
areas are presented in GAM Run 10- 001 (Oliver, 2010a).

As mentloned in the Methods section above, an additional run (Scenario 2) was also
performed to estimate the constant pumping rate that achieves the same average drawdown
over the 51-year predictive period as the requested run above (51 feet). The pumping for this
run was determined using the same process as above except that the pumping input into
MODFLOW did not vary through time between 2010 and 2060. Instead, this constant
pumping was adjusted to achieve an average of 51 feet of drawdown in Groundwater
Management Area 1 between 2010 and 2060.

The two pumping scenarios above were also adjusted up and down in order to provide insight
into the relationship between pumping and drawdown in the Dockum Aquifer in
Groundwater Management Area 1. The pumping input to the model was multiplied by
factors to increase (factors of 1.3, 1.6 and 1.9) or decrease (factors of 0.8, 0.6, and 0.4) the
pumping over the model as a whole. These values were chosen to provide a range of
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pumping values between roughly half and twice the “base” scenarios above. The
relationships generated are presented in the Results section below.

RESULTS:

As described above, the pumping distribution for the last year of the historical-calibration
portion of the model was held constant between 1998 and 2009 and then set to levels to meet
the requirements of scenarios 1 and 2 between 2010 and 2060. The average drawdown for
each decade for Scenario 1 is shown in tables 1 and 2 for each county, groundwater
conservation district, and groundwater management for the upper and lower portions of the
Dockum Aquifer, respectwely Table 2 also includes pumping output from the model which
accounts for pumping lost due to cells going inactive. A model cell goes inactive when the
water level in a cell drops below the bottom of the aquifer. In this situation, pumping can no
longer occur. Table 1 does not include pumping because.no pumping occurs in the upper
pomon of the Dockum Aquifer in the model. Thxs same information for Scenarlo 2 is shown
in tables 3 and 4. e

As shown in Figure 1, the upper portion of the Dockum Aquifer within Groundwater
Management Area 1 is limited to a small area in the southwest corner of Randall County.
Drawdowns over the 51-year predictive period for this area are 19 and 20 feet for Scenarios 1
and 2, respectively (Tables 1 and 3). In Scenario 1, drawdown increases relatively steadily
through the period. In Scenario 2, drawdown increases rapidly and then levels off.

Tables 2 and 4 present pumping and average drawdown for the lower portion of the Dockum
Aquifer for Scenarios 1 and 2, respectively. For Scenario 1, drawdown in Groundwater
Management Area 1 averages one foot per year. This rate is variable by county, however.
For example, drawdown in Oldham County is only 4 feet after the 51-year period while
drawdown is 111 feet in Sherman County by 2060. The primary reason for this difference is
that the Dockum Aquifer outcrops over a large area of Oldham County while it does not in
Sherman County. Where the aquifer outcrops, a decline in the water level requires that the
aquifer actually be dewatered. This is in contrast to the subcrop, where a decline in water
level is more easily achieved by reducing the confining pressure.

For Scenario 2, drawdown in Groundwater Management Area 1 increases rapidly and then
begins to level off through the 51-year predictive period, achieving an average of 51 feet of
drawdown by the end of 2060. As for Scenario 1 above, the rate of drawdown varies by
county. :

As described in the Pumping section above, the base pumping distribution for each of the
above scenarios was adjusted up and down to provide insight into how the model responds
under different levels of pumping. Tables similar to Tables 1 through 4, but showing
pumping and drawdown results based on these pumping adjustments are shown in Appendix
B. In addition, Figure 2 shows the drawdown in the lower portion of the Dockum Aquifer in
Groundwater Management Area 1 through time for pumping Scenario 1. Runs with pumping
equivalent to 40 percent of Scenario 1 (a decrease) and 190 percent of Scenario 1 (an
increase) are also shown. Pumping for Scenario 1 must increase from about 13,400 acre-feet
per year in 2010 to over 107,000 acre-feet per year in 2060 to achieve the requested 1 foot of

5
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drawdown per year for the “base” Scenario 1. For the model run with 40 percent of Scenario
1 pumping, pumping still increases through time, but from approximately 5,000 acre-feet per
year to almost 43,000 acre-feet per year. For the model run with 190 percent of Scenario 1
pumping, pumping increases from 25,000 acre-feet per year to over 200,000 acre-feet per
year. These runs result in drawdowns of 37 and 60 feet for the 40 percent and 190 percent
runs, respectively.

Figure 3 shows the drawdown in Groundwater Management Area 1 through time for

. pumping Scenario 2. As for Figure 2 above, Figure 3 also contains the results of decreases
and increases of the base pumping for Scenario 2. The shapes of the runs presented in Figure
3 are very different than Figure 2 because pumping is set at a constant rate through the
predictive period in Scenario 2. At the low end, a constant pumping rate of 33,000 acre-feet
per year (the 40 percent run) results in a drawdown of 36 feet after 51 years. At the high end,
a constant pumping rate of 154,000 acre-feet per year (the 190 percent run) results ina
drawdown of 62 feet after 51 years.

To better illustrate how the model responds through time during the “base” runs, Appendix C
contains charts for each of the major water budget terms for each year of the predictive
model runs for scenarios 1 and 2. Note that these charts only reflect the lower portion of the
Dockum Aquifer within Groundwater Management Area 1. Appendix D contains water
budget tables for each county, groundwater conservation district, and groundwater
management area for the last stress period of the model run. The components of the water
budget are described below:

e Recharge— areally distributed recharge due to precipitation falling on the outcrop
areas of the aquifer. Recharge is always shown as “Inflow” into the water budget.
Recharge is modeled using the MODFLOW' Recharge package.

e Pumping—water produced from wells in the aquifer. This component is always
shown as “Outflow” from the water budget. Pumping is modeled using the
MODFLOW Well package.

¢ Change in Storage—changes in the water stored in the aquifer. This component of the
budget is often seen as water both going into and out of the aquifer because water
levels may decline in some areas (water is being removed from storage) and rise in
others (water is being added to storage).

¢ Overlying Aquifers—water that flows into (or out of) the aquifer due to interaction
with overlying units, primarily the Ogallala Aquifer. Interaction with overlying
aquifers is modeled using the MODFLOW General-Head Boundary package. For
areas overlain by the Ogallala Aquifer, the water level input to the general-head
boundary package comes from predictive GAM runs 09-001 and 09-023 using the
models for the northern and southern portions of the Ogallala Aquifer, respectively
(Smith, 2009; Oliver, 2010a).
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e Springs and Evapotranspiration—water that naturally discharges from the aquifer
when water levels rise above the elevation of the spring or seep or when it is close
enough to the surface to evaporate or be taken up by plants. This component is always
shown as “Outflow,” or discharge, in the water budget. Spring and evapotranspiration
outflows are simulated collectively in the model using the MODFLOW Drain
package.

e Stream Interaction—water that flows between streams and the aquifer. The direction
and amount of flow depends on the relationship between the water levels in the
stream and the aquifer. Where the water level in the stream is higher than the water
level in the aquifer, water flows into the aquifer and is shown as “Inflow” in the
budget. Where the water level in the stream is lower than the water level in the
aquifer, water flows out of the aquifer and is shown as “Outflow” in the budget.
Streams are modeled using the MODFLOW Stream package.

o Lateral flow—describes lateral flow within the aquifer between one area and an
adjacent area (for example, lateral flow into and out of a groundwater management
area). R

e Vertical flow or leakage (upper or lower)—describes the vertical flow, or leakage,
between two aquifers, or, in the case of this model, between the upper and lower
portions of the Dockum Aquifer. This flow is controlled by the water levels in each
unit and aquifer properties that define the amount of leakage that can occur. “Upper”
refers to interaction between an aquifer and the aquifer overlying it. “Lower” refers
to interaction between an aquifer and the aquifer below it. For this model, vertical
flow between the upper and lower portions of the Dockum Aquifer is reported
separately from interaction of the Dockum Aquifer with the overlying aquifers
described above (which is, strictly speaking, also vertical flow).

Figure C-1 in Appendix C shows the recharge through time for scenarios 1 and 2. Recharge
is constant through time for both the historical period of the model to which it was calibrated
(not shown) and the predictive period. Recharge to the Dockum Aquifer in Groundwater
Management Area 1 is approximately 8,800 acre-feet per year.

Figure C-2 shows pumping through time for scenarios 1 and 2. This figure most clearly
shows the differences in the way the two scenarios were set up. In Scenario 1, pumping
gradually increases through time from approximately 13,400 acre-feet per year to over
107,000 acre-feet per year. In Scenario 2, pumping is set to a constant rate of approximately
83,000 acre-feet per year. While both scenarios achieve an average of 51-feet of drawdown
over the 51-year period, the rate of pumping through time during the period is very different.

Figure C-3 shows the Net Change in Storage in the model. Note that in Scenario 2 the
amount of water removed from storage increases dramatically in 2010 due to the abrupt
increase in pumping shown in Figure C-2. While the increase in the rate of water removed
from storage is smoother for Scenario 1, the rate at which water is removed from storage in
2060 is higher for Scenario 1 than at any point during the model run of Scenario 2.
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Figure C-4 shows the net inflow from overlying aquifers (primarily the Ogallala Aquifer).
This figure is similar in shape to Figure C-3 because the rapid decline in water levels in
Scenario 2 induces an increase in the amount of water flowing into the Dockum Aquifer from
the overlying Ogallala Aquifer. Note that the rate of inflow from overlying aquifers declines
through time after approximately 2015 in Scenario 2. This is due to declining water levels in
the overlying Ogallala Aquifer. As the water levels in the Ogallala decline, the gradient
between the water level in the Dockum Aquifer and the water level in the Ogallala Aquifer is
reduced. The amount of flow, therefore, is also reduced. In Scenario 1, however, the volume
of flow from the Ogallala Aquifer increases, albeit slowly, through time. This is because the
rate of drawdown in the Dockum Aquifer in this scenario is higher than the rate of drawdown
in the overlying Ogallala Aquifer (in the areas where it overlies the Dockum Aqulfer) This
results in an increasing gradient between the two aquifers yleldlng an mcrease in the net
inflow from the overlying aquifers. :

Figure C-5 shows the outflow to springs and by evapotranspiration for scenarios 1 and 2. In
both scenarios, outflows decline through time due to declining water levels in the Dockum
Aquifer. Figure C-6, showing net outflow to streams, exhibits a very similar response as the
springs and evapotranspiration shown in Figure C-5 for the same reason.

Figure C-7 shows the net lateral flow between Groundwater Management Area 1 and
adjacent areas. Notice that throughout the predictive period flow is consistently toward
Groundwater Management Area 1 and increases through time due to declining water levels.

Figure C-8 shows the magnitude and direction of vertical flow between the upper and lower
portions of the Dockum Aquifer. Through the predictive period there is a net downward flow
from the upper portion of the Dockum Aquifer to the lower portion. While the rate of this
flow increases through time due to declining water levels, the magnitude is minor (less than
700 acre-feet per year) relative to the,other water budget terms.

It is important to acknowledge the llmltatlons of the precision of the sub-regional water
budgets that is associated with the size of the model cells and the approach used to extract
data from the model. To avoid double accounting, a model cell that straddles a political
boundary. (for example, a county) is assigned to one side of the boundary based on the
location of the centroid of the model cell. For example, if a cell contains two counties, the
cell is assigned to the county where the centroid of the cell is located.
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Table 1. Average drawdown for the upper portion of the Dockum Aquifer for Scenario 1 by
decade for each county, groundwater conservation district (GCD), and groundwater
management area (GMA). Drawdown is in feet. UWCD is the abbreviation for
Underground Water Conservation District.

Scenario 1: Base Base Drawdown
Upper Dockum 2010 2020 2030 2040 2050 2060
County

Randall 0 3 7 12 16 19
GCD

High Plains UWCD No. 1 2 17 30 39 42 43
GMA

Out-of-State 0 0 1 1 1 1

GMA 1 0 3 7 12 16 19

GMA 2 1 15 27 35 40 42

GMA 3 0 0 0 0 1 1

GMA 7 0 5 9 13 15 16

Table 2. Pumping and average drawdown for the lower portion-of the Dockum Aquifer for
Scenario 1 by decade for each county, groundwater conservation district (GCD), and
groundwater management area (GMA). Pumping is in acre-feet per year. Drawdown is in
feet. UWCD is the abbreviation for Underground Water Conservation District.

Scenario 1: Base Pumping i Average Drawdown
Lower Dockum 2010 2020 2030 2040 2050 2:060 - . 2010 2020 2030 2040 2050 2060
County : ) i
Armstrong 107 - 457 929 1,730 -~ 3,218 5,810 1 11 22 30 36 42
Carson 130 243 395 653 1,133 1,968 2 22 42 49 51 52
Dallam - 2,826 3,717 '4918 6,954 10,739 17,331 2 19 36 52 67 81
Hartley 1,807 = 3,105 . 4,856 7,825 13,344 22,955 2 17 33 49 68 88
Moore 5,053 - 5,305 5,646 6,223 7296 9,164 1 11 21 29 38 49
Oldham . : L1699 2,500 4,294 7,336 12,991 22,839 0 0 1 1 2 4
Potter ' - 819 1,455 2,312 3,764 6,465 11,169 0 4 8 12 17 21
Randall 1,018 1,830 2,926 4,783 8235 14,248 0 7 15 26 35 43
Sherman - 491 . 565 664 833 1,147 1,693 3 30 57 8 96 111
GCD: - '
High Plains UWCD No. 1 7,967 8,441 9,079 10,162 12,176 15,682 1 15 28 40 47 SO
North Plains GCD . 9,326 11,386 14,163 18,870 27,623 42,865 2 18 35 52 69 87
Panhandle GCD . 888 1,883 3,224 5498 9,725 17,086 1 9 17 23 27 32
Out-of-State 7,793 7,793 7,793 7,793 7,793 1,793 0 1 1 2 2 3
GMA 1 ‘13,419 19,177 26,940 40,099 64,566 107,175 1 11 21 31 41 51
GMA 2 9,598 9,598 9,598 9,598 9,598 9,598 1 10 20 29 34 37
GMA 3 4,231 4,231 4,231 4,231 4,231 4,231 0 0 0 0 0 0
GMA 6 69 69 69 69 69 69 0 1 2 2 3 4
GMA 7 23,802 23,802 23,802 23,802 23,802 23,802 1 2 3 4 5 5

10
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Table 3. Average drawdown for the upper portion of the Dockum Aquifer for Scenario 2 by
decade for each county, groundwater conservation district (GCD), and groundwater
management area (GMA). Drawdown is in feet. UWCD is the abbreviation for
Underground Water Conservation District.

Scenario 2: : Spread_Base
Upper Dockum 2010 2020 2030 2040 2050 2060
County
Randall 4 15 17 18 19 20
GCD
High Plains UWCD No. | 217 30 39 42 43
GMA
Out-of-State 0 0 1 1 1 1
GMA 1 4 15 17 18 19 20
GMA 2 1 15 27 35 40 42
GMA3 0o 0 o0 o 1 1
GMA 7 0 5 9 13 15 16

Table 4. Pumping and average drawdown for the lower portion of the Dockum Aquifer for
Scenario 2 by decade for each county, groundwater conservation district (GCD), and
groundwater management area (GMA). Pumping is in acre-feet per year. Drawdown is in
feet. UWCD is the abbreviation for Underground Water Conservation District.

Scenario 2: Base Pumping s ©©  Average Drawdown
Lower Dockum 2010 2020 2030 2040 2050 2060 - 2010 2020 2030 2040 2050 2060
County o
Armstrong 4,338 4,338 4,338 4,338 4,338 4,338 31 36 39 41 43 44
Carson 1,494 1,494 - e 1,494 1,494 1,494 1,494 49 51 52 53 54 55
Dallam 13,586 13,586 13,586 13,586 13,586 13,586 36 66 71 74 77 80
Hartley 17,495 17,495 17,495 17,495 17,495 17,495 25 50 61 70 78 85
Moore 8,103 8,103 ‘ 8,103 * 8,103 8,103 8,103 26 34 39 43 47 51
Oldham 17,245 17,245 17,245 17,245 1 7,245 17,245 1 2 3 4 5 6
Potter . ' 8486 8486 . 8486 8486 8,486 8,486 1n 15 17 19 21 22
Randall 10,832 10,832 t10,832 10,832 10,832 10,832 13 33 37 39 42 43
Sherman . 1,382 .- 1,382 1,382 1,382 1,382 1,382 73 90 95 100 104 108
GCD
High Plains UWCD No. 1 13,690 13,690 13,690 13,690 13,690 13,690 2 16 30 41 48 50
North Plains GCD : - 34,207 34,207 34,207 34,207 34,207 34,207 32 60 67 74 80 84
Panhandle GCD ©o. 12,894 12,894 12,894 12,894 12,894 12,894 23 27 29 30 32 33
GMA o
Out-of-State 7,793 7,793 7,793 7,793 7,793 7,793 0 1 2 2 3 3
GMA 1 82,961 82,961 82,961 82,961 82,961 82,961 21 41 45 48 51
GMA 2 9,598 9,598 9,598 9,598 9,598 9,598 1 11 21 29 35 38
GMA 3 4,231 4,231 4,231 4,231 4,231 4,231 0 0 0 0 0 0
GMA 6 69 69 69 69 69 69 0 1 2 2 3 4
GMA 7 23,802 23,802 23,802 23,802 23,802 23,802 1 2 3 4 5 5

11
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Figure 1. Location map showing model grid cells representing the Dockum Aquifer,
groundwater management areas, the official Dockum Aquifer boundary, and the boundary of
the upper portion of the Dockum Aquifer.
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Appendix A
Selected hydrographs befweén 1980 and 2009

for the Dockum Aquifer in
Groundwater Management Area 1

A-]
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641613: Potter County - Outcrop
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Figure A-1. Hydrograph of state well 641613 located in the outcrop portion of the Dockum Aquifer in Potter

County.

642903: Potter County - Subcrop
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Figure A-2. Hydrbgraph of state well 642903 located in the subcrop portion of the Dockum Aquifer in Potter

County.
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659901: Randall - Subcrop
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Figure A-3. Hydrograph of state well 659901 located in the subcrop portion of the Dockum Aquifer in Randall

County.
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Appendix B r

Pumping and drawdown for éaCh pumping
scenario by decade

B-1
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Table B-1. Average drawdown in the lower portion of the Dockum Aquifer resuiting from pumping decreased
to 40 percent of the base of Scenario 1 by decade by county, groundwater conservation district (GCD), and
groundwater management area (GMA). Pumping is in acre-feet per year. Drawdown is in feet. UWCD is the
abbreviation for Underground Water Conservation District. Negative values for average drawdown indicate an
average rise in water levels.

Scenario 1: 40 Pumping Average Drawdown
Percent of Base 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County
Armstrong 33 47 66 267 862 1,899 0 4 8 15 25 32
Carson 50 72 101 181 373 708 4. 6 17 33 48 51
Dallam 1,141 1,631 2,292 3233 4,747 7,384 -4 2 16 29 42 58
Hartley 706 1,009 1,417 2,400 4,607 8,452 3.9 23 37 S50 65
Moore 2,083 2978 4,185 5,168 5,597 6,345 23 15 S 20 27 35
Oldham 441 630 885 1,776 4,038 7,977 0 0 0 1 1 2
Potter 318 455 640 1,109 2,190 - 4,071 -1 2 4 7 11 15
Randall 395 564 793 1,389 2,770 5,175 -1 3 8. 13 21 30
Sherman 201 287 404 525 650 869 22 2 253 76 92
GCD : -
High Plains UWCD No. 1 3,180 3,290 3,438 3,796 4,601. 6,004 . O 12 25 36 43 45
North Plains GCD 3,793 5,423 7,620 10,267 13,767 ‘19,864 7 2 18 33 47 63
Panhandle GCD 336 480 674 1,343 3,033 5,978 -1 3 7 13 20 25
GMA :

Out-of-State 3,117 3,117 3,117 3,117 3,117 3,117 = -1 -2 -2 -2 -1 -1
GMA 1 5,368 7,673 10,782 16,048 25835 42,878 = -3 2 11 19 28 37
GMA 2 3,839 3,839 3,839 3,839 3839 3,839 = 0 9 19 27 32 35
GMA 3 1,692 1,692 1,692 1,692 1,692 1,692 -1 -2 -2 -2 -2 -2
GMA 6 28 28 28 28 28 28 o o0 1 1 2 2

GMA 7 9,521 9,521 9,521 9,521 9,521 9,521 0 -3 -3 -3 -3 -3
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Table B-2. Average drawdown in the lower portion of the Dockum Aquifer resulting from pumping decreased
to 60 percent of the base of Scenario 1 by decade by county, groundwater conservation district (GCD), and
groundwater management area (GMA). Pumping is in acre-feet per year. Drawdown is in feet. UWCD is the
abbreviation for Underground Water Conservation District. Negative values for average drawdown indicate an
average rise in water levels.

Scenario 1: 60 Pumping Average Drawdown
Percent of Base 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County
Armstrong 49 71 274 755 1,648 3,203 0 -4 11 22 30 36
Carson 75 107 184 339 626 1,128 2.9 25 44 50 51
Dallam 1,712 2,447 3252 4473 6,744 10,699 -2 9 24 38 53 69
Hartley 1,059 1,513 2,427 4,208 7,519 13286 - 1. 12 27 41 57 74
Moore 3,125 4,467 5174 5520 6,164 7284 fed 31 40
Oldham 661 945 1,805 3,629 7,022 12931 2 2
Potter 478 683 1,123 1,994 3,615 - 6437 - 13 17
Randall 592 847 1,406 2,520 4,591 8,199 27 36
Sherman 301 431 526 628 816 1,143 85 100
GCD it
High Plains UWCD No. I 4,771 4,935 5268 5918 7,126 9230 .:. 1 13 26 37 44 47
North Plains GCD 5690 8,134 10,310 13,134 18,386 27,531° -4 10 25 40 56 73
Panhandle GCD 503 719 1,364 2,728 5264 9,681 -1 4 10 18 23 28
GMA
Out-of-State 4,676 4,676 4,676 4,676 4,676 4,676 -1 -1 0 0 0
GMA 1 8,052 11,510 16,169 24,065 . 38,745 64,311 - 6 15 24 33 43
GMA 2 5759 5,759 5759 5,759 5759 5,759 9 19 27 33 36
GMA 3 2,538 2,538 2,538 2,538 2,538 2,538 S TS N B TS |
GMA 6 41 4 @41 o 1 2 2 3
GMA 7

14281 14281 14281 14,281 0 -1 -1 -1 0 0
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Table B-3. Average drawdown in the lower portion of the Dockum Aquifer resulting from pumping decreased
to 80 percent of the base of Scenario 1 by decade by county, groundwater conservation district (GCD), and
groundwater management area (GMA). Pumping is in acre-feet per year. Drawdown is in feet. UWCD is the
abbreviation for Underground Water Conservation District. Negative values for average drawdown indicate an
average rise in water levels.

Scenario 1: 80 Pumping Average Drawdown
Percent of Base 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County
Armstrong 66 224 602 1242 2433 4,507 0 7 17 27 33 39
Carson 100 168 289 496 880 1,548 0 15. 35 48 51 52
Dallam 2,282 3,124 4,085 5714 8742 14015 .0 30 45 61 176
Hartley 1,411 2241 3642 6016 10431 18,120 * 30 45 62 82
Moore 4,167 5,137 5410 5871 6,730 8224 e 18 26 35 45
Oldham 882 1,614 3,049 5483 10006 17885 0 0. 1 1 2 3
Potter 637 1,032 1,717 2,879 5040 883 - 0 3 7 11 15 19
Randall 790 1,289 2,166 3,651 6413 11,223 0 5 A1 32 40
Sherman 402 516 595 730 981 1,418 5 24 91 106
GCD
High Plains UWCDNo. 1 6,361 6,663 7,174 8,040 9,651° 12,456 .. 1 14 27 38 46 49
North Plains GCD 7,587 10,015 12,236 16,002 23,004 35198 -1 15 30 46 63 8l
Panhandle GCD 671 1221 2294 4,113 7494 13384 0 6 14 21 26 30
GMA S
Out-of-State 6,234 6234 6234 .6,234 6234 6234 6 0 1 1 2
GMA 1 10,735 15,344 21,555 732,082 51,655 85,743 9 18 28 38 48
GMA 2 7,678 7,678 7,678 7,678. 7,678 1,678 10 20 28 34 37
GMA 3 3385 3,385 3,385 3,385 3385 .3385 0 -1 -1 -1 -l
GMA 6 55 55 55 55 55 .55 - 1 1 2 3
GMA 7 19,042 /19,042 19,042 19,042.° 19,042 19,042 0 1 1 2 2

B-4
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Table B-4. Average drawdown in the lower portion of the Dockum Aquifer resulting from pumping increased to
130 percent of the base of Scenario 1 by decade by county, groundwater conservation district (GCD), and
groundwater management area (GMA). Pumping is in acre-feet per year. Drawdown is in feet. UWCD is the
abbreviation for Underground Water Conservation District.

Scenario 1: 130 Pumping Average Drawdown
Percent of Base 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County
Armstrong 352 807 1,421 2,462 4,396 7,766 4 17 26 33 39 46
Carson 209 356 553 889 1,513 2,599 7 33 47 50 52 53
Dallam 3,449 4,607 6,168 8,814 13,735 22,304 4. 26. 43 59 74 85
Hartley 2,714 4,402 6,679 10,537 17,712 30,207 3 20 37 55 715 96
Moore 5,229 5,558 6,000 6,750 8,145 10,574 3 15 23 32 42 55
Oldham 2,099 3,829 6,162 10,116 17,467 30,269 0 1 1 2 3 5
Potter 1,263 2,089 3,203 5,092 8,603 14,718 1 5 10 14 18 22
Randall 1,585 2,641 4,065 6,480 10,968 18,785 1 10 20 30 39 45
Sherman 543 639 768 987 1,395 2,105 8 40 68 87 102 118
GCD o
High Plains UWCD No. 1 10,223 10,839 11,669 13,077 15,694 20,253 1 16 30 42 49 52
North Plains GCD 10,765 13,442 17,053 23,172 34,550 54,366 4 23 41 58 77 94
Panhandle GCD 1,583 2,876 4,620 7,576 13,071 22,640 3 13 20 25 29 34
GMA
Out-of-State 10,131 10,131 10,131 10,131 10,131 10,131 0 3 4 4 5 5
GMA | 17,440 24,926 35,018 52,125 83,931 139,324 - 2 14 25 35 45 55
GMA 2 12,478 12,478 12,478 12478 12,478 12478 - 1 11 21 30 35 38
GMA 3 5,492 5492 5492 5492 5492 5,492 1 1 1 1 1 1
GMA 6 90 90 90 90 90 90 0 1 2 3 4 4
1 5 7 9 10 10

GMA 7 30,950 30,950 30,950 30,950 30,950 30,950
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Table B-5. Average drawdown in the lower portion of the Dockum Aquifer resulting from pumping increased to
160 percent of the base of Scenario 1 by decade by county, groundwater conservation district (GCD), and
groundwater management area (GMA). Pumping is in acre-feet per year. Drawdown is in feet. UWCD is the
abbreviation for Underground Water Conservation District.

Scenario 1: 160 Pumping Average Drawdown
Percent of Base 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County
Armstrong 596 1,157 1912 3,193 5,574 9,721 6 22 29 35 41 48
Carson 288 468 712 1,125 1,892 3,229 13 40 49 51 52 54
Dallam 4,071 5496 7,417 10,675 16,731 27,277 6. 3250 65 79 86
Hartley 3,621 5,699 8,501 13,250 22,080 37,458 -4 24 41 60 82 102
Moore 5,406 5,810 6,354 7,277 8,994 11,983 §- 17 26 35 46 60
Oldham 3,029 5,158 8,029 12,895 21,943 37,700 0 1 1 2 4 6
Potter 1,707 2,724 4,095 6,419 10,741 18,267 27 11 16 20 24
Randall 2,153 3,453 5,205 8,177 13,701 23321 2 13 724 34 42 47
Sherman 594 712 871 1,141 1,643 2,517 12 49 75 92 108 123
GCD ? B
High Plains UWCD No. 1 12,478 13,237 14,259 15991 19,213 24,823 2 17 32 43750 54
North Plains GCD 12,203 15,499 19,942 27,474 41478 65866 = 6 28 46 "6.'4 83 98
Panhandle GCD 2,278 3,870 6,016 9,653 16,416 28,195 5 16 22 27 31 35
GMA
Out-of-State 12,468 12,468 12,468 12,468 12,468 12,468 1 5 6 7 8 8
GMA 1 21,462 30,675 43,096 64,151 103,297 171,472 - 4 18 28 39 49 58
GMA 2 15,358 15,358 15,358 '15;358~ 15,358 15,358 1 1222 31 36 39
GMA3 6,754 6,754 6,754 6,754 6,754 6,754 ’ 1  2 2 2 3 3
GMA 6 110 110 110 110 110 110 .0 2 3 3 4 5
2 9 12 14 15 16

GMA 7 38,097 38,097 38,097 38,097 38,097 38,097 -
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Table B-6. Average drawdown in the lower portion of the Dockum Aquifer resulting from pumping increased to
190 percent of the base of Scenario 1 by decade by county, groundwater conservation district (GCD), and
groundwater management area (GMA). Pumping is in acre-feet per year. Drawdown is in feet. UWCD is the
abbreviation for Underground Water Conservation District.

Scenario 1: 190 Pumping Average Drawdown
Percent of Base 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County
Armstrong 841 1,506 2,404 3,925 6,752 11,677 9 25 32 37 44 51
Carson 366 581 870 1,360 2,272 3,859 18 44 S0 S1 53 55
Dallam 4,693 6,385 8,667 12,535 19,727 32,251 8 37 55 70 8 88
Hartley 4,528 6,996 10323 15963 26448 44,710 6 27 45 65 88 107
Moore 5,582 6,062 6,708 7,805 9,843 13,393 7. 20 29 38 50 65
Oldham 3,959 6,487 9,896 15,675 26,419 45,131 0. 1 2 3 4 7
Potter 2,151 3,359 4987 7,747 12,879 21,816 3 .8 13 17 21 25
Randall 2,720 4264 6,345 9,874 16,433 27,858 3 16 28 37 43 49
Sherman 646 786 975 1295 1,891 2,929 17 58 °81. 96 112 127
GCD aa
High PlainsUWCD No. 1 14,734 15,635 16,848 18,906 22,731 29,393 2 18 33 " 45.-52 55
North Plains GCD 13,642 17,556 22,832 31,776 48,406 77,366~ 7 33 S1 69" 88 102
Panhandle GCD 2,973 4,863 7411 11,731 19,762 33,749 7 18 24 28 32 37
GMA -
Out-of-State 14,806 14,806 14,806 14,806 14,806 14,806 1 7 9 10 10 11
GMA 1 25483 36424 51,173 76,177 122,663 203,620 - . 5 20 31 41 52 60
GMA 2 18,239 18,239 18,239 18,239 18,239 18239 - 1 12 23 31 37 40
GMA 3 8,016 8,016 8016 8016 8016 8,016 2 3 3 4 4 a
GMA 6 131 131 131 131 131 131 1 2 3 4 5 6
2 12 16 19 20 21

GMA 7 45,244 45244 45244 45244 45244 45244
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Table B-7. Average drawdown in the lower portion of the Dockum Aquifer resulting from pumping decreased
to 40 percent of the base of Scenario 2 by decade by county, groundwater conservation district (GCD), and
groundwater management area (GMA). Pumping is in acre-feet per year. Drawdown is in feet. UWCD is the
abbreviation for Underground Water Conservation District. Negative values for average drawdown indicate an
average rise in water levels.

Scenario 2: 40 Pumping Average Drawdown
Percent of Base 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County
Armstrong 1,310 1,310 1,310 1,310 1,310 1,310 15 .24 26 28 30 32
Carson 518 518 518 518 518 518 28..-43.. 46 48 50 51
Dallam 5886 5886 5886 588 5886 586 12 36 43 49 52 55
Hartley 6,268 6,268 6268 6,268 6268 6268 -9 25 37 47 55 62
Moore 5920 5920 5920 5920 5920 5920- 10919 23 28 31 35
Oldham 5740 5740 5740 5740 5,740 5,740 0 1 2 2 3
Potter 3,002 3,002 3,002 3,002 3,002 3002 . 4 12 13 15
Randall 3,808 3,808 3,808 3,808 3,808 3,808 4 27 30
Sherman 745 745 745 745 745 745 27 82 88
GCD T
High Plains UWCDNo. 1 5207 5207 5207 5207 5207 5207 . 1 43 45
North Plains GCD 16,401 16,401 16,401 16,401 1640116401 11 31 41 49 55 60
Panhandle GCD 4305 4,305 4305 4305 4305 4305 117 20 22 23 25
GMA - TE
Out-of-State 3,117 3,117 3,117° 23,117 3,117 3,117 S TS SRS S
GMA 1 33,197 33,197 33,197::33,197. 33,197 33,197 25 30 33 36
GMA 2 3,839 3,839 3,839 3,839 33839 3,839 19 27 32 35
GMA 3 1,692 1,692 1,692 1,692 1,692 1,692 2 2 2 2
GMA 6 28 28 28 28 28 280 0 1 1 2 2

GMA 7 9,521 - 9,521 9,521 9,521 9,521 9,521 0 -3 -3 3 3 3
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Table B-8. Average drawdown in the lower portion of the Dockum Aquifer resulting from pumping decreased
to 60 percent of the base of Scenario 2 by decade by county, groundwater conservation district (GCD), and
groundwater management area (GMA). Pumping is in acre-feet per year. Drawdown is in feet. UWCD is the
abbreviation for Underground Water Conservation District. Negative values for average drawdown indicate an
average rise in water levels.

Scenario 2: 60 Pumping Average Drawdown
Percent of Base 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County
Armstrong 2,319 2,319 2319 2319 2319 2319 23 30 32 34 35 37
Carson 843 843 843 843 843 843 43 49 50 51 52 52
Dallam 8,453 8453 8,453 8453 8453 8,453 20 50 56 60 63 66
Hartley 10,010 10,010 10,010 10,010 10,010 10,010 4. 34 45 55 63 Ti
Moore 6,648 6,648 6,648 6,648 6,648 6,648 17°°25 29 33 37 40
Oldham 9,575 9,575 9,575 9,575 9,575 9,575 o .1 2 3 3 4
Potter 4,834 4,834 4834 4834 4,834 4834 7 IMM13 15 16 18
Randall 6,150 6,150 6,150 6,150 6,150 6,150 7 23 :28 31 34 36
Sherman 957 957 957 957 957 957 47 72 80..°86 91 96
GCD e - BRI
High Plains UWCD No. 1 8,035 8,035 8,035 8,035 8035 8035 ' 1 14 27 38 45 47
North Plains GCD 22,336 22,336 22,336 22,336 22,336 22,336 19 43 52 59 65 170
Panhandle GCD 7,172 7,172 1,172 7072 1,172 -T2 17 22 24 26 27 28
GMA
Out-of-State 4,676 4,676 4,676 4,676 4,676 4,676 0 0 0 o0 o 0
GMA 1 49,789 49,789 49,789 49,789 49,789 49,789 13 27 32 36 39 42
GMA 2 5759 5,759 5,759 5,759::. 5759 5,759 110 19 28 33 36
GMA 3 2,538 2,538 2,538 2,538 2538 2538 .0 -1 -1 -1 -1 -l
GMA 6 41 41 41 41 41 41 . 0 0 1 2 2 3
0 -1 -1 -1 0 o

GMA 7 14,281 " 14,281 14,281 14,281 14,281 14,281
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Table B-9. Average drawdown in the lower portion of the Dockum Aquifer resulting from pumping decreased
to 80 percent of the base of Scenario 2 by decade by county, groundwater conservation district (GCD), and
groundwater management area (GMA). Pumping is in acre-feet per year. Drawdown is in feet. UWCD is the
abbreviation for Underground Water Conservation District. Negative values for average drawdown indicate an
average rise in water levels.

Scenario 2: 80 Pumping Average Drawdown
Percent of Base 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County ‘
Armstrong 3,329 3,329 3,329 3329 3329 3,329 28 34 36 38 39 4l
Carson 1,168 1,168 1,168 1,168 1,168 1,168 48 S0 51 52 53 54
Dallam 11,020 11,020 11,020 11,020 11,020 11,020 .28 59 64 68 71 74
Hartley 13,753 13,753 13,753 13,753 13,753 13,753 ° 20.. 43 53 63 71 78
Moore 7,375 7,375 7,375 7,375 7375 1375 22730 34 38 42 46
Oldham 13410 13,410 13,410 13,410 13,410 13410 1 2.3 3 4 s
Potter 6,657 6,657 6,657 6,657 6657 6,657 9 13 15 17 19 20
Randall 8,491 8,491 8491 8491 8491 8491 10 29 33 36 38 40
Sherman 1,170 1,170 1,170 1,170  L,170 1,170 63 83 89 94 98 103
GCD ; 2
High PlainsUWCD No. 1 10,862 10,862 10,862 10,862 10,862 10,862 1 15 29 39 46 49
North Plains GCD 28,272 28272 28272 28,272 28272 28272 26 52 60 67 713 78
Panhandle GCD 10,030 10,030 10,030 10,030 10,030 10,030 21 25 27 28 30 31
i et
Out-of-State 6,234 6234 6234 6234 6234 6234 - 0 0O 1 1 1 2
GMA 1 66,372 66,372 66,372 66,372 66372 66,372 17 32 37 41 44 47
GMA 2 7678 7678 7,678 7678 7678 7678 1. 10 20 28 34 37
GMA 3 3385 3,385 3385 3385 3385 3385 0 0 -1 -1 -1 -l
GMA 6 55 55 55 55 s s 0 1 1 2 3 3
GMA 7 19,042 19,042 19,042 19,042- 19,042 19042 0 O 1 1 2 2

B-10
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Table B-10. Average drawdown in the lower portion of the Dockum Aquifer resulting from pumping increased
to 130 percent of the base of Scenario 2 by decade by county, groundwater conservation district (GCD), and
groundwater management area (GMA). Pumping is in acre-feet per year. Drawdown is in feet. UWCD is the
abbreviation for Underground Water Conservation District.

Scenario 2: 130 Pumping Average Drawdown
Percent of Base 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County
Armstrong 5852 5,852 5852 5852 5852 5852 34 40 42 45 47 49
Carson 1,982 1,982 1,982 1,982 1,982 1,982 50 52 53 54 56 57
Dallam 17,436 17,436 17,436 17,436 17,436 17,436 45:. 74: 78 81 83 86
Hartley 23,109 23,109 23,109 23,109 23,109 23,109 33 60 71 79 87 93
Moore 9,194 9,194 9,194 9,194 9,194 9,194 .32 40 45 49 53 57
Oldham 22,997 22,997 22,997 22,997 22,997 22,982 1.3 4 5 7 8
Potter 11,215 11,215 11,215 11,215 11,215 11,215 1417 .20 21 23 25
Randall 14,344 14,344 14,344 14,344 14344 14,344 17 38 "41 43 45 47
Sherman 1,456 1,456 1456 1,456 1,456 1,456 83 99 105 110 114 118
GCD R
High Plains UWCD No. 1 17,663 17,663 17,663 17,663 17,663 17,663 2 18 32 °:43 49 52
North Plains GCD 42,865 42,865 42,865 42,865 42,865 42,865 41 69 76 83 88 92
Panhandle GCD 17,175 17,175 17,175 17,175 17,175 17,175 26 29 31 33 35 36
GMA :
Qut-of-State 10,131 10,131 10,131 10,131 10,131 10,131 1 4 4 5 5 6
GMA 1 107,584 107,584 107,584 107,584 107,584 107,570 - 26 42 46 50 53 56
GMA 2 12,478 12478 12,478 12,478 12,478 12,478 1 11 22 30 36 39
GMA3 5492 5492 5492 5492 5492 5492 1 1 1 1 1 1
GMA 6 90 90 90 90 90 90 0 1 2 3 4 4
1 5 7 9 10 10

GMA 7 30,950 30,950 30,950 30,950 30,950 30,950
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Table B-11. Average drawdown in the lower portion of the Dockum Aquifer resulting from pumping increased
to 160 percent of the base of Scenario 2 by decade by county, groundwater conservation district (GCD), and
groundwater management area (GMA). Pumping is in acre-feet per year. Drawdown is in feet. UWCD is the
abbreviation for Underground Water Conservation District.

Scenario 2: 160 Pumping Average Drawdown
Percent of Base 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County
Armstrong 7,366 7,366 7,366 7,366 7,366 7,366 36 42 45 48 S1 53
Carson 2,332 2,332 2,332 2,332 2,332 2332 51 -52 54 56 57 59
Dallam 21,287 21,287 21,287 21,287 21,287 21,287 S3 "79 82 8 87 89
Hartley 28,723 28,723 28,723 28,723 28,723 28,723 40 70 79 88 94 100
Moore 10,285 10,285 10,285 10,285 10,285 10,285 36- 45 50 55 59 63
Oldham 28,749 28,749 28,749 28,749 28731 28,731 1 3 5 7 8 10
Potter 13,881 13,881 13,881 13,881 13,881 13,881 15 19. 21 23 25 27
Randall 17,856 17,856 17,856 17,856 17,856 17,856 20 4144 46 48 50
Sherman 1,301 1,301 1,301 1,301 1,301 1,301 88 109 116. 121 126 130
GCD o R
High Plains UWCD No. 1 21,636 21,636 21,636 21,636 21,636 21,636 . 3 19 33 44 .51 54
North Plains GCD 51,294 51,294 51,294 51,294 51,294 51,294 48 76 83 89 94 98
Panhandle GCD 21,255 21,255 21,255 21,255 21,255 21,255 27 31 33 35 37 39
GMA
Out-of-State 12,468 12,468 12,468 12,468 12,468 12,468 1 6 7 8 8 8
GMA 1 131,778 131,778 131,778 131,778 131,760 131,760 30 46 50 54 57 59
GMA 2 15358 15358 15358 15,358 15358 15,358 1 1222 31 37 39
GMA 3 6,754 6,754 6,754 6,754 6,754 6,754 1 2 2 2 3 3
GMA 6 110 110 110 110 110 - 110 0 2 3 3 4 5
2 9 12 14 15 16

GMA 7 38,097 38,097 38,097 38,097 38,097 38,097 .
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Table B-12. Average drawdown in the lower portion of the Dockum Aquifer resulting from pumping increased
to 190 percent of the base of Scenario 2 by decade by county, groundwater conservation district (GCD), and
groundwater management area (GMA). Pumping is in acre-feet per year. Drawdown is in feet. UWCD is the
abbreviation for Underground Water Conservation District.

Scenario 2: 190 Pumping Average Drawdown
Percent of Base 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County
Armstrong 8,880 8,857 83857 8857 8,857 83857 38 43 47 50 53 55
Carson 817 817 817 817 817 817 38 40 42 45 47 49
Dallam 25,113 25,113 25,113 25,113 25,113 25,113 59 -8 .8 87 8 91
Hartley 34,337 34,337 34,337 34,337 34,337 34,337 47 78 87 94 101 106
Moore 11,376 11,376 11,376 11,376 11,376 11376 = - 40 50 55 60 64 68
Oldham 34,502 34,502 34,502 34,479 34,479 34,457 1. 4 6 8 10 12
Potter 16421 16,421 16,421 16,421 16421 16421 16 120. 22 24 26 28
Randall 21,368 21,368 21,368 21,368 21,368 21,368 24 43 46 48 50 52
Sherman 1,333 1,333 1,333 1,333 1,333 1,333 91 114121, 126 131 136
GCD ? e
High Plains UWCDNo. 1 25,609 25,609 25,609 25,609 25,609 25,609 3 20 35 :46 .52 55
North Plains GCD 59,886 59,886 59,886 59,886 59,886 59,886 55 82 88 94 98 102
Panhandle GCD 23,345 23,322 23,322 23,322 23,322 23,322 26 30 32 35 37 39
GMA i
Out-of-State 14,806 14,806 14,806 14,806 14,806 14,806 2 8 9 10 11 11
GMA 1 154,145 154,123 154,123 154,101 154,101 154,078 33 49 53 56 60 62
GMA 2 18,239 18,239 18,239 18,239 18,239 18239 -1 13 23 32 37 40
GMA 3 8,016 8016 8,016 8016 8,016 8016 2 3 3 4 4 4
GMA 6 131 131 131 131 131 - 131 1 2 3 4 5 6
GMA 7 45,244 45244 45244 45244 45244 - 45244 2 12 16 19 20 21
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Table B-13. Average drawdown in the upper portion of the Dockum Aquifer resulting from changes to the base pumping of Scenario 1. Results are shown
by decade by county, groundwater conservation district (GCD), and groundwater management area (GMA). Note that pumping is not shown because all
pumping occurs in the lower portion of the Dockum Aquifer in the model. Drawdown is in feet. UWCD is the abbreviation for Underground Water
Conservation District. Negative values for average drawdown indicate an average rise in water levels.

Scenario 1: 40 Percent of Base Pumping 60 Percent of Base Pumping - 80 Percent of Base Pumping
Upper Dockum 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 20'5,0!12’060 2010 2020 2030 2040 2050 2060
County e
Randall 0 2 4 7 10 13 0 16 -, 0 3 6 10 14 18
GCD ' o i1
High Plains UWCD No. 1 1 16 29 37 41 41 1 b4z P17 30 38 42 42
GMA et
Out-of-State 6 0 0 o0 o0 0 0 Coi 0o 1 1 1
GMA 1 0 2 4 7 10 13 0 16: 6 10 14 18
GMA 2 1 15 26 34 39 40 1 41 27 35 39 41
GMA 3 0 -1 -1 -1 -1 -1 0 0 0 0 0 0
GMA 7 0 9 12 14 16 0 9 12 15 16

Table B-13. Continued.

Scenario I: 130 Percent of Base Punjlplpg 190 Percent of Base Pumping
Upper Dockum 2010 2020 2030 2040 2050° 2060 ,::2010 :2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County B B it
Randall 116 19 22 18 13 17 20 23
GCD
High Plains UWCD No. 1 31 40 44 45 2 18 32 40 44 46
GMA
Out-of-State 2 2 2 2 o 2 2 2 3 3
GMA 1 116 19 22 1 8 13 17 20 23
GMA 2 28 36 41 43 2 16 28 36 41 43
GMA 3 33 3 4 1 4 4 5 5 5
GMA 7 9 13 15 16 0 5 9 13 15 17
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Table B-14. Average drawdown in the upper portion of the Dockum Aquifer resulting from changes to the base pumping of Scenario 2. Results are shown
by decade by county, groundwater conservation district (GCD), and groundwater management area (GMA). Note that pumping is not shown because all
pumping occurs in the lower portion of the Dockum Aquifer in the model. Drawdown is in feet. UWCD is the abbreviation for Underground Water
Conservation District. Negative values for average drawdown indicate an average rise in water levels.

Scenario 2: 40 Percent of Base Pumping 60 Percent of Base Pumping : » 80 \p'er‘cent of Base Pumping
Upper Dockum 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 20:5.052'060. 2010 2020 2030 2040 2050 2060
County
Randall 1 7 9 11 12 13 2 10 15 16 17 18

GCD :
High Plains UWCD No. 1 1 16 29 37 41 41 1 17 30 38 42 42

GMA
Out-of-State 0 0 0 0 0 0 0 1 1 1
GMA | 1 7 9 11 12 13 15 16 17 18
GMA 2 1 15 27 35 39 40 27 35 39 41
GMA 3 0 -1 -1 -1 -1 -1 0 0 0 0
GMA 7 0 9 12 14 16 9 12 15 16

Table B-14. Continued. i
e
Scenario 2: 130 Percent of Bas¢ huﬁ;ping ; 190 Percent of Base Pumping
Upper Dockum 2010 2020 2030 2040 20502060 2010 .2020 2030 20402050 2060 2010 2020 2030 2040 2050 2060
County ' I i

Randall 22 23 8 20 21 22 23 24

GCD .
High Plains UWCD No. 1 44 45 2 18 32 40 44 46

GMA
Out-of-State 2 2 0 2 2 2 3 3
GMA 1 22 23 8 20 21 22 23 24
GMA 2 41 43 2 16 28 36 41 43
GMA3 3 4 1 4 4 5 5 5
GMA 7 15 16 0 5 9 13 15 17
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Appendix c |

Water budgets for each stress period
of the predictive model run
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Figure C-1. Net recharge to the Dockum Aquifer by year in the groundwater model for Groundwater

Management Area 1. AF/yr is acre-feet per year.
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Figure C-2. Pumping output from the Dockum Aquifer by year in the groundwater model for Groundwater
Management Area 1. AF/yr is acre-feet per year.
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Figure C-3. Net change in storage (the volume of water stored in the aquifer) by year in the lower portion of the
Dockum Aquifer for Groundwater Management Area 1. Negative values for the net change in storage indicate
water level declines. AF/yr is acre-feet per year.
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Figure C-5. Outflow from the Dockum Aquifer in Groundwater Management Area 1 to springs and by
evapotranspiration. AF/yr is acre-feet per year.
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Figure C-6. Net outflow to streams from the Dockum Aquifer in Groundwater Management Area 1. AF/yr is
acre-feet per year.
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Figure C-7. Net lateral inflow to the Dockum Aquifer in Groundwater Management Area 1 from adjacent areas.
AF/yr is acre-feet per year.
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Figure C-8. Net vertical flow from the upper portion of the Dockum Aquifer to the lower portion of the Dockum
Aquifer in Groundwater Management Area 1. AF/yr is acre-feet per year.
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Appendix D

Water budget tables by county, groundwater
conservation district, and groundwater
management area for 2060 in the predictive

- model run
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Table D-1. Water budgets by county in Groundwater Management Area 1 for the last stress period of the groundwater model run (2060) for Scenario 1. All
values are reported in acre-feet per year.

Armstrong Carson Dallam Hartley Moore Oldham Potter Randall Sherman
Upper  Lower Upper  Lower Upper Lower  Upper  Lower  Upper  Lower Upper  Lower Upper  Lower  Upper  Lower Upper  Lower
Inflow
Overlying Aquifers 0 716 0 232 0 2,213 0 7,079 0 1,996 0 4,931 0 2,088 510 5,838 0 710
Recharge 0 658 0 0 0 0 0 237 0 28 0 5,399 0 2,298 0 221 0 0
Stream Interaction 0 37 0 0 0 0 0 0 0 94 0 2,253 0 1,362 0 532 0 0
Vertical Leakage Upper - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 662 - 0
Vertical Leakage Lower 0 - 0 - 0 - 0 - 0 - 0 - 0 - - 0 -
Lateral Flow 0 152 0 17 0 3,924 0 14,770 0 1,854 0 5,459 0 1,122 45 1,884 0 695
Total Inflow 0 1,563 0 249 0 6,137 0 22,086 0 3,972 0 18,042 0 6,870 555 9,137 0 1,405
Outflow
Wells 0 5,810 0 1,968 0 17,331 0 22,955 0 9,164 0 22,839 0 11,169 0 14,248 0 1,693
_ SpEERR 0 517 0 0 0 0 0 LI o 0 0 3247 0 763 0 844 0 0
Evapotranspiration
Overlying Aquifers 0 62 0 0 0 74 0 3,160 0 95 0 29 0 60 6 65 0 0
Stream Interaction 0 245 0 0 0 0 0 968 0 581 0 10,176 0 1,936 0 2,724 0 0
Vertical Leakage Upper 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Vertical Leakage Lower 0 - 0 - 0 - 0 - 0 - 0 - 0 - 662 - 0 -
Lateral Flow 0 497 0 43 0 2,641 0 5,804 0 211 0 1,510 0 675 19 747 0 325
Total Outflow 0 7,131 0 2,011 0 20,046 0 34,006 0 10,051 0 37,801 0 14603 687 18,628 0 2,018
Inflow - Outflow 0 -5,568 0 -1,762 0 -13,909 0 -11,920 0 -6,079 0 -19,759 0 27,733 -132 9491 0 -613
Storage Change 0 -5,566 0 -1,761 0 -13,903 0 -11,918 0 6,077 0 -19,753 0 -1,733 -132 -9,487 0 -613
Model Error 0 -2 0 -1 0 -6 0 -2 0 -2 0 -6 0 0 0 -4 0 0

Model Eror (percent) 0.00 0.03 0.00 0.05 0.00 0.03 0.00 0.01 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.02 0.00 0.00

D-2
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Table D-2. Water budgets by groundwater conservation district (GCD) in Groundwater Management Area 1 for the last stress period of the groundwater
model run (2060) for Scenario 1. All values are reported in acre-feet per year. UWCD is Underground Water Conservation District.

High Plains UWCD No. 1 North Plains GCD Panhandle GCD
Upper Lower Upper Lower Upper Lower
Inflow
Overlying Aquifers 9,096 4,013 0 9,952 0 2,562
Recharge 1 423 0 59 0 2,663
Stream Interaction 0 459 0 0 0 1,293
Vertical Leakage Upper - 10,395 - 0 - 0
Vertical Leakage Lower 4,199 - 0 - 0 .
Lateral Flow 2,872 9,249 0 18,106 0 1,780
Total Inflow 16,168 24,539 0 28,117 0 8,298
Outflow
Wells 0 15,682 0 42,865 0 17,086
_ Sprigand. 0 2,385 0 0 0 1,229
Evapotranspiration
Overlyng Aquifers 9,135 1,171 0 3,312 0 116
Stream Interaction 0 205 0 0 0 2,181
Vertical Leakage Upper 0 4,199 0 0 0 0
Vertical Leakage Lower 10,395 - 0 - 0 -
Lateral Flow 1,120 12,349 0 3,180 0 1,267
Total Outflow 20,650 35,991 0 49,357 0 21,879
Inflow - Qutflow -4,482 -11,452 0 -21,240 0 -13,581
Storage Change -4,480 -11,447 0 -21,234 0 -13,579
Model Error -2 -5 0 -6 0 -2
Model Error (percent) 0.01 0.01 0.00 0.01 0.00 0.01
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Table D-3. Water budgets by groundwater management area (GMA) for the last stress period of the groundwater model run (2060) for Scenario 1. All
values are reported in acre-feet per year.

Out-of-State GMA1 GMA?2 GMA3 GMA 6 GMA 7
_Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower
Inflow
Overlymg Aquifers 34,181 19,726 510 25,803 15,885 3,505 1,064 9499 0 341 5977 11,690
Recharge 44 1,142 0 8,834 26 21,783 0 0 0 7,974 0 47,369
Stream Interaction 0 78 0 4,279 535 20,406 0 0 0 1,022 0 10,776
Vertical Leakage Upper - 14,768 - 662 - 20,597 - 1,268 - 0 - 5,965
Vertical Leakage Lower 4,434 - 0 - 8,187 - 280 - 0 - 908 -
Lateral Flow 23 1,032 45 18,898 2329 13,025 153 7,900 0 2,983 106 15,532
Total Inflow 38,682 36,746 555 38476 26,962 79316 1,497 18,667 0 12,320 6,991 91,332
Outflow
Wells 0 7,793 0 107,175 0 9,598 0 4,231 0 69 0 23,802
_ SpeingEand. 0 2107 0 6491 0 26506 0 0 0 3541 0 19166
Evapotranspiration
Overlying Aquifers 21,994 5473 6 3,544 17,505 1,269 324 12,883 0 27 1,269 1,128
Stream Interaction 0 1,941 0 16,628 0 40,262 0 0 0 7,248 0 37,498
Vertical Leakage Upper 0 4,434 0 0 0 8,187 0 280 0 0 0 908
Vertical Leakage Lower 14,768 - 662 - 20,597 - 1,268 - 0 - 5,965 -
Lateral Flow 2,292 20,258 19 1,464 251 17,003 0 1,505 0 1,925 95 17,215
Total Outflow 39,054 42,006 687 135,302 38353 102825 1592 18899 0 12,810 7,329 99,717
Inflow - Outflow =372 -5260  -132  -76,826 -11,391 -23,509  -95 =232 0 -490 -338  -8,385
Storage Change =363 -5254  -132  -76,806 -11,386 -23,499 95 -231 0 -491 -337  -8,385
Model Error -9 -6 0 -20 -5 -10 0 -1 0 1 -1 0

Model Error (percent) 0.02 0.01 0.00 0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.01 0.00

D-4
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Table D-4. Water budgets by county in Groundwater Management Area 1 for the last stress period of the groundwater model run (2060) for Scenario 2. All
values are reported in acre-feet per year.

Armstrong Carson Dallam Hartley Moore Oldham Potter Randall Sherman
Upper  Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper lower Upper Lower  Upper Lower Upper Lower
Inflow
Overlying Aquifers 0 776 0 257 0 2,133 0 6,500 0 1,994 0 5,126 0 2,092 516 5,796 0 666
Recharge 0 658 0 0 0 0 0 237 0 28 0 5,399 0 2,294 0 221 0 0
Stream Interaction 0 48 0 0 0 0 0 0 0 97 0 2,311 0 1,315 0 527 0 0
Vertical Leakage Upper - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 642 - 0
Vertical Leakage Lower 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
Lateral Flow 0 164 0 17 0 3,872 0 14,061 0 2,169 0 5,435 0 1,064 43 1,737 0 670
Total Inflow 0 1,646 a 274 0 6,005 0 20,798 0 4,288 0 18,271 0 6,765 559 8,923 0 1,336
Outflow
Wells 0 4,338 0 1,494 0 13,586 0 17,495 0 8,103 0 17,245 0 8,486 0 10,832 0 1,382
Hpbtig el 0 511 0 0 0 0 0 963 0 0 0 3,190 0 805 0 844 0 0
Evapotranspiration
Overlying Aquifers 0 60 0 0 0 101 0 3,778 0 102 0 32 0 67 6 95 0 0
Stream Interaction 0 244 0 0 0 0 0 905 0 576 0 9,706 0 1,875 0 2,656 0 0
Vertical Leakage Upper 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Vertical Leakage Lower 0 - 0 - 0 - 0 - 0 - 0 - 0 - 642 - 0 -
Lateral Flow 0 479 0 43 0 2,393 0 6,077 0 183 0 1,424 0 603 17 673 0 349
Total Outflow 0 5,632 0 1,537 0 16,080 0 29,218 0 8,964 0 31,597 0 11,836 665 15,100 0 1,731
Inflow - Outflow 0 -3,986 0 -1,263 0 -10,075 0 -8,420 0 4,676 0 -13,326 0 -5,071 -106 -6,177 0 =395
Storage Change 0 -3,985 0 -1,262 0 -10,069 0 -8,418 0 -4,676 0 -13,319 0 -5,071 -107 -6,175 0 =395
Model Error 0 -1 0 -1 0 -6 0 -2 0 0 0 -7 0 0 1 -2 0 0

Model Error (percent) 0.00 0.02 0.00 0.07 0.00 0.04 0.00 0.01 0.00 0.00 0.00 0.02 0.00 0.00 0.15 0.01 0.00 0.00
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Table D-5. Water budgets by groundwater conservation district (GCD) in Groundwater Management Area 1 for the last stress period of the groundwater
model run (2060) for Scenario 2. All values are reported in acre-feet per year. UWCD is Underground Water Conservation District.

High Plains UWCD No. 1 North Plains GCD Panhandle GCD
Upper Lower Upper Lower Upper Lower
Inflow
Overlymg Aquifers 9.108 3,889 0 9266 0 2,635
Recharge 1 423 0 59 0 2,659
Stream Interaction 0 459 0 0 0 1,257
Vertical Leakage Upper - 10,413 - 0 - 0
Vertical Leakage Lower 4,189 - 0 - 0 -
Lateral Flow 2,870 8,992 0 17,404 0 1,692
Total Inflow 16,168 24,176 1] 26,729 0 8,243
Outflow
Wells 0 13,690 0 34,207 0 12,894
_ Apmesanl. 0 2,381 0 0 0 1,268
Evapotranspiration
Overlying Aquifers 9,123 1,203 0 3,964 0 124
Stream Interaction 0 191 0 0 0 2,119
Vertical Leakage Upper 0 4,189 0 0 0 0
Vertical L.eakage Lower 10,413 - 0 - 0 -
Lateral Flow 1,122 12,346 0 3,221 0 1,126
Total Outflow 20,658 34,000 0 41,392 0 17,531
Inflow - Outflow -4,490 -9,824 0 -14,663 0 -9,288
Storage Change -4,488 -9,821 0 -14,658 0 -9,285
Model Error -2 -3 0 -5 0 -3
Model Error (percent) 0.01 0.01 0.00 0.01 0.00 0.02
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Table D-6. Water budgets by groundwater management area (GMA) for the last stress period of the groundwater model run (2060) for Scenario 2. All
values are reported in acre-feet per year.

Out-of-State GMA1 GMA2 GMA 3 GMA 6 GMA 7
Upper  Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower
Inflow
Overlying Aquifers 34,181 19,809 516 25339 15900 3,513 1064 9499 0 341 5977 11,690
Recharge 44 1,142 0 8,830 26 21,783 0 0 0 7,974 0 47,369
Stream Interaction 0 78 0 4,297 535 20,408 0 0 0 1,022 0 10,776
Vertical Leakage Upper - 14,768 - 642 - 20,614 - 1,267 - 0 & 5,965
Vertical Leakage Lower 4,434 - 0 - 8,171 - 280 - 0 - 908 -
Lateral Flow 23 1,021 43 18,322 2328 12917 153 7,900 0 2,983 106 15,532
Total Inflow 38,682 36,818 559 57,430 26,960 79,235 1,497 18,666 0 12,320 6,991 91,332
Outflow
Wells 0 7,793 0 82,961 0 9,598 0 4,231 0 69 0 23,802
_ Sprngsand 0 2107 0 6313 0 26506 0 0 0 3541 0 . 19166
Evapotranspiration
Overlying Aquifers 21,994 5473 6 4,235 17,487 1,269 324 12,883 0 27 1,269 1,128
Stream Interaction 0 1,931 0 15,962 0 40,257 0 0 0 7,248 0 37,498
Vertical Leakage Upper 0 4,434 0 0 0 8,171 0 280 0 0 0 908
Vertical Leakage Lower 14,768 - 642 - 20,614 - 1,267 - 0 - 5,965 -
Lateral Flow 2292 19,699 17 1,346 250 16,986 0 1,505 0 1,925 95 17,215
Total Outflow 39,054 41,437 065 110,817 38,351 102,787 1591 18,899 0 12,810 7,329 99,717
Inflow - Qutflow =372 -4,619  -106 -53,387 -11,391 -23552 -94 -233 0 -490 =338  -8,385
Storage Change =363 -4,614  -107 53,366 -11,386 -23,542  -95 -231 0 -491 =337  -8,385
Model Error -9 -5 1 -21 -5 -10 1 -2 0 1 -1 0

Model Error (percent) 0.02 0.01 0.15 0.02 0.01 0.01 0.06 0.01 0.00 0.01 0.01 0.00
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GAM Run 09-014 Addendum

by Mr. Wade Oliver

Texas Water Development Board
Groundwater Availability Modeling Section
(512) 463-3132

May 6, 2010

Cynthia K. Ridgeway is the Manager of the Groundwater Availability Modeling Section and
is responsible for oversight of work performed by employees under her direct supervision.
This document is released for the purpose of interim review under the authority of Cynthia K.
Ridgeway, P.G. 471 on May 6, 2010.
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EXECUTIVE SUMMARY:

This addendum to GAM Run 09-014 presents the results of three additional model runs of
the modified groundwater model for the Dockum Aquifer. These three runs achieve average
drawdowns between 2010 and 2060 of 25, 30, and 35 feet over Groundwater Management
Area 1. To achieve 25 feet of drawdown, total pumping was kept at the level for the last year
of the historical-calibration portion of the model (1997), which is 12,967 acre-feet per year.
To achieve an average of 30 feet of drawdown, pumping was increased to 21,226 acre-feet
per year. For the final model run, an average of 35 feet of drawdown was achieved by
pumping 31,179 acre-feet per year over Groundwater Management Area 1.

REQUESTOR:

Mr. Steve Walthour of North Plains Groundwater Conservatlon Dlstnct on behalf of
Groundwater Management Area 1.

DESCRIPTION OF REQUEST:

Mr. Walthour indicated that Groundwater Management Area 1 would be interested in the
average drawdown in the Dockum Adquifer resulting from pumping less than the range of
pumping scenarios presented in GAM Run 09-014 (Oliver, 2010). The three model runs
presented here utilize constant puming rates applied between 2010 and 2060 to achieve
average drawdowns of 25, 30, and 35 feet over Groundwater Management Area 1. The 25-
foot model run represents pumping kept constant at the level for the last year of the
historical-calibration portion of the model (1997).

METHODS:

The recently modified groundwater model for the Dockum Aquifer (Oliver and Hutchison,
2010) was used to simulate average water level declines (drawdowns) between 2010 and
2060 within Groundwater Management Area 1. This model is a modified version of the
groundwater availability model documented in Ewing and others (2008) and was completed
in order to more effectively simulate predictive conditions. The pumping input to the model
was determined iteratively to achieve average drawdowns of 25, 30, and 35 feet, each of
which is less than the lowest pumping scenario presented in GAM Run 09-014 (Oliver,
2010).

As an addendum to GAM Run 09-014, the three groundwater model runs presented here
utilize the same methods and assumptions presented in Oliver (2010). Please refer to GAM
Run 09-014 for additional details about the methods and assumptions used in the model runs.

RESULTS:

Tables 1, 2, and 3 present pumping and average drawdown for the lower portion of the

Dockum Aquifer for the 25, 30, and 35 foot drawdown scenarios, respectively. These results
are divided by county, groundwater conservation district, and groundwater management area.
For the average 25-foot drawdown scenario over Groundwater Management Area 1, pumping

2
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was held constant at 12,967 acre-feet per year. This corresponds to the same level of
pumping for the last year of the historical-calibration portion of the model (1997). For the
30-foot average drawdown scenario, pumping was increased to 21,226 acre-feet per year.
Finally, to achieve a 35-foot average drawdown between 2010 and 2060, pumping in the
Groundwater Management Area 1 portion of the Dockum Aquifer was set to 31,179 acre-feet
per year.

The drawdowns through time for each of the above model runs are depicted in Figure 1.
Figure 1 also contains the results of the model runs in GAM Run 09-014 which applied
constant pumping through time. The three model runs documented in this report are referred
to as the “25-foot drawdown scenario,” “30-foot drawdown scenario,” and “35-foot
drawdown scenario.” The seven additional model runs shown depi'ct\r,educed and increased
pumping relative to the “Base Scenario 2”, which refers to the constant pumping rate in
GAM Run 09-014 that achieves 51 feet of drawdown between 2010 and 2060

REFERENCES AND ASSOCIATED MODEL RUNS:

Ewing, J.E., Jones, T.L., Yan, T., Vreugdenhil, AM,, Fryar, D.G., Pickens, J.F., Gordon, K.,
Nicot, J.P., Scanlon, B.R., Ashworth, J.B., Beach, J., 2008, Groundwater Availability
Model for the Dockum Aquifer—~F 1nal Report contract report to the Texas Water
Development Board, 510 p. :

Oliver, W., Hutchison, W.R., 2010, Modiﬁcatiorr'and reealibraﬁon of the Groundwater
Auvailability Model»of the Dockum Aquifer: Texas Water Development Board, 114 p.

Oliver, W., 2010, GAM Run 09-014 Texas Water Development Board, GAM Run 09-014
Draft Report, 44 p-

/o



Draft Report GAM Run 09-014 Addendum
May 6, 2010
Page 4 of 7

Table 1. Pumping and average drawdown for the lower portion of the Dockum Aquifer for
the 25-foot average drawdown scenario by decade for each county, groundwater conservation
district (GCD), and groundwater management area (GMA). Pumping is in acre-feet per year.
Drawdown is in feet. UWCD is the abbreviation for Underground Water Conservation
District.

Average Drawdown: Pumping Average Drawdown
25 feet 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County oo
Armstrong 80 80 80 80 80 80 00 4 8 12 15 19
Carson 121 121 121 121 121 121 1. 10 19 27 34 41
Dallam 2,756 2,756 2,756 2,756 2,756 2,756 2912 21 26 29 30
Hartley 1,705 1,705 1,705 1,705 1,705 1,705 114 25 36 44 51
Moore 5033 5033 5033 5033 5033 5,033 1 8 14 20 23 27
Oldham 1,066 1,066 1,066 1,066 1,066 1,066 0 00 1 1 1
Potter 769 769 769 769 769 769 0 3 5.7 8 10
Randall 954 954 954 954 - 954 954 0 5 9 I3 16 19
Sherman 485 485 485 485 © 485 485 2 20 36 48. 59 70
GCD g ~ : ,
High PlainsUWCDNo. 1 7,934 7,934 7,934 7,934 7934 7934 1 14 28 39 46 48
North Plains GCD 9,164 9,164 9,164 9,164 9,164 9,164 2 13 23 31 37 41
Panhandle GCD 811 811 811 811 811 811 0 4 8 11 14 16
GMA : .
Out-of-State 7,793 7,793 7,793 7,793 0 7,793 7,793 -0 -1 1 2 2 2
GMA 1 12,967 12,967 12,967 12,967 12,967 12,967 I 7 13 18 22 25
GMA 2 9,608 9,608 9,608 9,608 9,608 9,608 1 10 20 29 34 37
GMA 3 4234 4,234 4234 4234 4234 4234 0 0 0 o0 o0 0
GMA 6 7107 71 71 71 71 o 1 2 2 3 4
1 2 3 4 5 5

GMA 7 23,805 23,805 23,805 23,805 - 23,805 23,805
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Table 2. Pumping and average drawdown for the lower portion of the Dockum Aquifer for
the 30-foot average drawdown scenario by decade for each county, groundwater conservation
district (GCD), and groundwater management area (GMA). Pumping is in acre-feet per year.
Drawdown is in feet. UWCD is the abbreviation for Underground Water Conservation
District.

Average Draw down: Pumping Average Drawdown
30-feet 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County R

Armstrong 582 582 582 582 582 582 6 14 18 21 23 26

Carson 283 283 283 283 283 283 12 27 35 41 45 48

Dallam 4,034 4,034 4034 4034 4034 4,034 6 23 31 37 40 42

Hartley 3,568 3,568 3,568 3,568 3,568 3,568 4 .19 30 40 49 56

Moore 5395 5395 5395 5395 5395 5395 s 13 18 23 27 30

Otdham 2,975 2,975 2,975 2,975 2975 . 2975 0 o1 1 1 2

Potter 1,681 1,681 1,681 1681 1,681 1,681 2 5 79 11 12

Randall 2,119 2,119 2,119 2119 2,119 2,119 2 9 1418 22 24

Sherman 591 591 591 591 591 591 12 34 49 61 71 79

GCD . B

High Plains UWCD No. 1 8,614 8,614 8614 8614 8614 8614 1 15 28 39 46 49

North Plains GCD 12,119 12,119 12,119 12,119 12,119 12,119 5 21 31 39 45 50

Panhandle GCD 2237 2237 2237 2237 2237 2237 5 11 14 17 19 21

Out-of-State 7,793 7,793 7,793 7,793 7,793 7,793 0 - 1 1 2 2 2

GMA 1 21226 21226 21226 21,226 21226 21226 4 13 19 23 27 30

GMA 2 9,608 9,608 9,608 9,608 9,608 9,608 1 10 20 29 34 37

GMA 3 4234 4234 4234 4234 4234 4234 0 0 o0 ©0 o0 0

GMA 6 71 .71 . N n 7 7n o 1 2 2 3 4

1 2 3 4 5 5

GMA 7 23,§05 23,805 23,805 23,805 23,805 23,805
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Table 3. Pumping and average drawdown for the lower portion of the Dockum Aquifer for
the 35-foot average drawdown scenario by decade for each county, groundwater conservation
district (GCD), and groundwater management area (GMA). Pumping is in acre-feet per year.
Drawdown is in feet. UWCD is the abbreviation for Underground Water Conservation
District.

Average Drawdown: Pumping Average Drawdown
35-feet 2010 2020 2030 2040 2050 2060 2010 2020 2030 2040 2050 2060
County B

Armstrong 1,187 1,187 1,187 1,187 1,187 1,187 13 023 25 27 29 31

Carson 478 478 478 478 478 478 26, 41 45 48 49 50

Dallam 5,574 5,574 5,574 5,574 5,574 5,574 11-.-34 42 47 50 53

Hartley 5813 5813 5813 5813 5813 5813 8 24 36 46 54 6l
Moore 5,832 5,832 5832 5832 5832 5832 9 18 23 27 30 34
Oldham 5275 5275 5275 5275 5275 5275 0 1 1., 2 2 3
Potter 2,780 2,780 2,780 2,780 2,780 2,780 4 7 9 11 13 14
Randall 3,524 3,524 3,524 3524 3,524 3524 4 14 20024 27 29
Sherman 719 719 719 719 19 719 - 24 50 64 74 81 87
GCD ' , o

High Plains UWCD No. 1 9433 9,433 9,433 9433 9,433 9433 1 15 29 40 46 49
North Plains GCD 15,679 15,679 15679 15,679 15,679 15,679 10 29 39 47 53 58
Panhandle GCD 3,957 3,957 3,957 3,957 3957 3957 10 17 19 21 23 24
Out-of-State 7,793 7,793 7,793 7,793 7,793 1,793 -0 - 1 1 2 2 2
GMA 1 31,179 31,179 31,179 31,179 31,179 31,179 7 18 24 29 32 35
GMA 2 9,608 9,608 9,608 9,608 9,608 = 9.608 1100 20 29 34 37
GMA 3 4234 4,234 4234 4,234 4234 4234 o 0 o0 o0 0 0
GMA 6 M 71 71 71T 3 0 1 2 2 3 4

1 2 3 4 5 5

GMA 7 23,805 23,805 23,805 23,805 23,805 23,805
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ATTACHMENT F: Written Public Comment
Mesa Water
Groundwater Management Area #1
DFC Submission — Dockum & Blaine Aquifers



SPROUSE SHRADER SMITH R.C.
ATTORNEYS AT LAW

JOHN HUFFAKER
(806) 468-3347

May 10, 2010

Kyle Ingham Via Fox 373-3268
Panhandle Regional Planning Commission

P.O. Box 9257

Amarillo, Texas 79105-9257

RE: GAMRun 09-014

Dear Mr. Ingham;

Please accept the following questions and comments submitted on behalf of Mesa Water,
LP regarding GAM Run 09-014 and its proposed desired future condition (DFC) for the Deckum

Aquifer:

I,

1t appears there is no resolution instructing the TWDB as to what the selected DFC
should be, Rather, TWDB Draft Report GAM Run 09-014 Addendum contains 3
scenarios of 50-year decline (25 feet, 30 feet, and 35 feet) and these criteria are the
average decline in the Dockum within GMA 1. What is the hydrologic basis for
selecting these criteria? Why were these selected?

GAM Run 09-014 appears to contemplate one DFC for all of the Dockum Aquifer
underlying GMA 1. What is the basis for selecting the spatial area for determining
the DFC in accordance with 36.108(d)(1) or 36.108(d)(2)?

. Are there substantial and discernible differences in uses or conditions of the Dockum

Aquifer within GMA 17

The Dockum GAM simulates natural discharge along the eastern boundary of the
aquifer where the outcrop of the aquifer is and the total thickness of the aquifer is the
thinnest. Is natural discharge a concern for delineating DFCs for the Dockum? Why
or why not? -

.- According to the GAM model, pumpage in Moore County is 62 times greater than

pumpage in Armstrong County, and the thickness of the Dockum (hence storage and

--aquifer transmissivity) in the western extents is several times greater than in the

eastern extents in the outcrep. Is this a basis for assigning different DFCs for the
Dockum in GMA 17

ROARD CERTIFIED. CIVIL TRIAL LAW - TEXAS ROARD OF LEGAL SPECIALIZATION
- 701 S. TAYLOR, SUITE 500 - PO, BOX 15008 - AMARILLO, TEXAS 79105-5008
john.huffakes@sprouselaw.com - I'HONE (806) 468-3300 - Fax {(B06) 373-3454 . sprouselaw.com
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6. If different geographic areas are not delineated for the Dockum in GMA 1 in
consideration of the difference in current pumpage and aquifer thickness, why does
GMA 1 delineate different geographic areas for the Ogallala?

7. 'What are the aquifer subdivisions of the Docknm in GMA 1?

8. Inthe 30 foot and 35 foot decline scenarios what is the basis for increases in
- pumpage? Why do some counties get greater increases than others in the scenarios?

a Tha;nk'you for the dpportunity to have these comments and questions addressed by the
District members of GMA 1. Please do not hesitate to call me if you have any questions
regarding this matter. -

Sincerely yours,

Marvin W Jones
MWJ:db

$82877/5344.01



