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Attachment 7-1

Sources, Source Manager, DCP Triggers

Summary of Drought Triggers and Action Recommendations

TRIGGERS ACTIONS
Source Name (ST\I/Pe ) oFa‘cdmred Source ager Users Source Users
W/BW| considert Critical, Critical, Critical, Critical,
Mild Severe ritical/ Mild Severe ritical/ Mild Severe ritical/ Mild Severe ritical/
Emergency
i Cities with Approaching Public awareness; Promote conservation; Technical . ImpIemE}nt ImpIemE}nt
Lake Meredith sw 1to2 >5 >5 shortage shortage . Review DCP appropriate stage |appropriate stage
shortages shortage assistance to affected customers
of DCP of DCP
Water level  |2637 msl| 2631 msl 2628 msl 30% use reduction; . . 30% use reduction; .
Request users to Actions as Voluntary reduction Actions as
Greenbelt Lake sw Same as Manager reduce use by 10% customer storage appropriate by 10%: review DCP Implement Stage 3 appropriate
Demand >7.5MGD >7.5MGD Y1 reduced to 50% pprop v of DCP pprop!
Voluntary outdoor (Limit deliveries; no Limit deliveries;
Palo Duro Reservoir sw Water level  |2876 msl| <2864 ms| equipment failure NA NA NA 4 . ! no outdoor water NA NA NA
water reductions  (outdoor water use use
Review DCP and
Review DCP; . L. . . implement ,if . - . .
" Drought - - S N . Review DCP; Initiate actions; consider . . Review DCP; Initiate actions; consider
Red River sw b D1 (Moderate) D2 (Severe) D4 (Critical) D1 (Moderate) D2 (Severe) D4 (Critical) Initiate actions if . . appropriate; consider - .
Monitor ) additional supplies additional supplies
appropriate voluntary demand
reductions
Review DCP and
Review DCP; . - . . implement ,if . - . .
" N Drought - - . . . Review DCP; Initiate actions; consider . . Review DCP; Initiate actions; consider
Canadian River sw b D1 (Moderate) D2 (Severe) D4 (Critical) D1 (Moderate) D2 (Severe) D4 (Critical) Initiate actions if . . appropriate; consider - .
Monitor ) additional supplies additional supplies
appropriate voluntary demand
reductions
Review DCP and
Review DCP; . - . . implement ,if . - . .
. Drought - - . . . Review DCP; Initiate actions; consider . . Review DCP; Initiate actions; consider
Ogallala Aquifer gw b D1 (Moderate) D2 (Severe) D4 (Critical) D1 (Moderate) D2 (Severe) D4 (Critical) Initiate actions if . . appropriate; consider - .
Monitor ) additional supplies additional supplies
appropriate voluntary demand
reductions
Review DCP and
Review DCP; . - . . implement ,if . - . .
B Drought - - . . . Review DCP; Initiate actions; consider . . Review DCP; Initiate actions; consider
Seymour Aquifer gw b D1 (Moderate) D2 (Severe) D4 (Critical) D1 (Moderate) D2 (Severe) D4 (Critical) Initiate actions if . . appropriate; consider - .
Monitor ) additional supplies additional supplies
appropriate voluntary demand
reductions
Review DCP and
Review DCP; . - . . implement ,if . - . .
. B Drought - - S . . Review DCP; Initiate actions; consider N . Review DCP; Initiate actions; consider
Blaine Aquifer gw b D1 (Moderate) D2 (Severe) D4 (Critical) D1 (Moderate) D2 (Severe) D4 (Critical) Initiate actions if e . appropriate; consider - .
Monitor ) additional supplies additional supplies
appropriate voluntary demand
reductions
Review DCP and
Review DCP; . - . . implement ,if . . N .
5 Drought " " . N . Review DCP; Initiate actions; consider N . Review DCP; Initiate actions; consider
Dockum Aquifer gw ) D1 (Moderate) D2 (Severe) D4 (Critical) D1 (Moderate) D2 (Severe) D4 (Critical) Initiate actions if L . appropriate; consider L .
Monitor ) additional supplies additional supplies
appropriate voluntary demand
reductions
Review DCP and
Review DCP; . - . . implement ,if . . N .
N Drought " " . N . Review DCP; Initiate actions; consider N . Review DCP; Initiate actions; consider
Other Aquifer gw B D1 (Moderate) D2 (Severe) D4 (Critical) D1 (Moderate) D2 (Severe) D4 (Critical) Initiate actions if " . appropriate; consider " .
Monitor ) additional supplies additional supplies
appropriate voluntary demand
reductions

NA - Not Applicable. Currently there are no users of Palo Duro Reservoir
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Chapter 10
Plan Adoption and Public Participation

Electronic Communication — Web Access to Planning Information - The PWPG has developed and placed
on-line a dedicated project website www.panhandlewater.org. The site is updated on a regular basis and
provides the general public with quick, reliable access to planning data at any time. Each meeting is posted
on this site ahead of the scheduled meetings and all presented meeting materials are made available on
the site within 5 workings of each meetings’ conclusion. Additionally, each full and committee meeting
of the PWPG has been posted electronically with the Texas Secretary of State for easy public access to the

notifications.

Public Information Meetings — The PWPG held all meetings in accordance with the open meetings act and

encouraged public attendance at the meetings.

Symposiums and Forums — PWPG membership has provided technical expertise to several symposiums
and forums during the planning process. Included among these are Water Conservation Symposium, the
High Plains Irrigation Annual Conferences and the Agricultural Water Planning Summit and other public

forums.

Required Public Meeting — One public meeting was conducted to solicit input and comments on the scope
of work for development of the updated regional water plan. This meeting was held in Amarillo at the
PRPC office on May 9, 2011.

Required Public Hearing —The public hearing on the Initially Prepared Water Plan was held at the Texas
A&M AgriLife Research and Extension Center in Amarillo on June 22, 2015. Members of the public and

PWPG were in attendance. There were no public comments submitted at the meeting.

Panhandle Water Planning Group Meetings — The PWPG conducted numerous public meetings over the
past five years as necessary to develop the 2016 Panhandle Water Plan. In addition, subcommittee
meetings were held on specific technical and planning topics. All meetings of the PWPG are conducted as
in accordance with the Texas Open Meetings Act and public attendance has been good. Though not
required, the PWPG Chair includes a public comment item on each agenda to provide even more

opportunities for public input into the process.

10.3 Surveys

Throughout the planning process, the PWPG conducted multiple surveys and reached out individually to
specific water users with needs, wholesale water providers and groundwater conservation districts. One
survey was sent to all municipal water users, wholesale water providers and county judges to solicit input
on population and water demands, current water sources and drought planning. Other surveys collected
information on proposed water strategies, existing water rights and potential emergency
interconnections. Future surveys will solicit information on strategies in the 2011 Plan that have been

implemented and potential financing options for strategies that are included in the 2016 Plan.
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Chapter 10
Plan Adoption and Public Participation

10.4 Panhandle Water Planning Group Functions

Members of the PWPG have been quite active and very committed to the planning process. Through the
course of the functions detailed below, Planning Group members have contributed approximately 777
non-reimbursed hours of time. In addition, PWPG members have traveled over 32,000 miles. This level of
participation by these Planning Group members speaks very highly of not only the commitment of the
people of the region to the water planning process but also to the intense effort and dedication to the
process. Based on miles traveled and hours contributed to the effort over $56,000 in personal
contributions have been granted to this cycle’s planning process. As mentioned previously, the PWPG has
not reimbursed any members for the time they have committed to the process and none of the miles
traveled have been reimbursed through use of local funds. This fact becomes quite important when the
membership of the PWPG is analyzed. The majority of these members work in the public sector or are
retired experts, so the donation of time and travel by these individuals with restricted budgets is of great

value to the region.

10.5 Panhandle Water Planning Group Meetings

Through the 60 month planning process, the PWPG has conducted 15 formal, Planning Group meetings.
Attendance at the meetings by the 23 voting members of the PWPG has been excellent, with appropriate
qguorums in attendance far exceeded at all meetings. PWPG meetings have been conducted in the central
location of the planning area in Amarillo at the office of the political subdivision, the PRPC. Frequency of
PWPG meetings has averaged almost one per quarter. The frequency of PWPG meetings has declined in
the third and fourth planning cycles for two reasons compared to the first two planning cycles. First,
PWPG members and consultants have a greater understanding at this point of how to meet planning
objectives more efficiently now that they have three cycles of experience. Second, the GMA process has
shared some of the responsibility in groundwater modeling and setting desired future conditions. GMA 1
has held over 10 meetings in the same 60 month period and is monitored very closely by PWPG

membership with regular reports presented at PWPG meetings.

10.6 Panhandle Water Planning Group Committee Activities

To further enhance the regional planning process, the PWPG has established a committee structure to
assist in evaluating planning progress and to provide recommendations to the PWPG. The committees,
as authorized, serve only in an advisory capacity. In addition, committee membership includes, where

appropriate, PWPG members as well as nonmembers.

Historically, the PWPG has utilized up to five committees for a myriad of purposes. However, in this cycle
the PWPG utilized only three committees with the Executive Committee serving multiple purposes

previously handled in multiple Committee settings.
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Early in the fourth cycle of the planning process the Modeling Committee met once to review the
availability figures issued by the TWDB and provide recommendation to the full PWPG voting
membership. The Modeling Committee met only this one time during the fourth cycle of regional water

planning.

The Agriculture Committee met five times in the fourth planning cycle to review multiple aspects of the
planning process since agriculture demand constitutes such a large portion of water usage in the region.
The first meetings of the Agriculture Committee focused on reviewing, revising, and recommending
agriculture demand numbers for the TWDB to more accurately account for agriculture demand in the
region. Middle Agriculture Committee meetings focused on how to prioritize the Agriculture Strategies
in the 2011 Regional Plan including potential grouping of strategy suites. The later Agriculture Committee
meetings focused on the development of Agriculture Strategies for the 2016 Panhandle Regional Water

Plan.

The Executive Committee of the PWPG has served multiple functions though out the fourth planning cycle.
The Executive Committee has continued to function in the role of conducting administrative reviews for
member nominations and contractual requirements. Additionally, the Executive Committee functioned
as the consultant review body as the Panhandle Regional Planning Commission went through the
procurement process for professional services in the development of the fourth plan. The Executive
Committee also acted in this cycle at the request of the voting membership of the PWPG in an oversight
role for the Scope of Work development and Public Participation activities. Throughout the five year

process the Executive Committee met 12 times over the 60 month planning period.

10.7 Interregional Coordination

As part of the planning process, the PWPG determined that coordination with adjacent Region B and
Region O water planning groups was necessary. The PWPG appointed a board member to be the liaison
between each respective region and charged them with the assignment of attendance of their region’s
meetings. Coordination was made with the notice and exchange of meeting agendas and when necessary,
attendance and participation in their meetings was provided by additional PWPG Board members and
staff. At every regular meeting of the PWPG, the liaison reported to the Board the activity of their
respective planning group’s activity. Communication among the Board Chairmen and Board members

was also utilized and allowed for a secondary line of exchange of information to take place.

10.8 Local Participation in the Regional Water Planning Process

Participation by local entities in the Regional Water Planning process was quite commendable. Local funds
were necessary to provide for the maintenance and operation of the PWPG, fiscal accountability, meeting
costs, posting costs, etc. The PWPG estimated that $73,000 annually in local funds would be needed to

cover these costs. Working through the public participation committee, the original formula from the first
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round of planning was updated in the fifth cycle and implemented to attempt to keep up with inflation
and spread these costs equally throughout the region. Possible participants were divided into the
following categories: municipalities, counties, water utilities, groundwater districts, surface water
districts, and solicited contributions. Entities and organizations in each of these categories were contacted
by mail requesting their pro-rata share of the local planning cost. Solicitations were made once, and these
various entities and organizations provided approximately $350,000 for regional water planning over the
5 year planning cycle. Ninety percent of funds solicited were received over the planning cycle. The PWPG
believes this is a strong indicator of the local commitment to water resource planning throughout the

region.

The PWPG would like to thank and recognize all those entities and organizations who contributed funds

to the regional water planning effort.

In addition to the local funds received, the PWPG adopted a policy whereby all local water use groups are
considered to have participated in the Regional Water Plan by virtue of their inclusion in and review of
the Plan.

10.9 Plan Adoption Process

In accordance with Texas Administrative Code Chapter 357 and the relevant rules governing the water
planning process, the PWPG conducted a formal process for the adoption of the Regional Water Plan.
Activities under this section are primarily along two main lines. The first series of activities are directly
related to the adoption of the Initially Prepared Plan and the second series of activities are related to final
adoption of the completed Regional Water Plan. The Initially Prepared Plan (IPP) was considered for

approval on April 20, 2015.

10.9.1 Public Hearing
The PWPG conducted the required public hearing at 6 PM on June 22, 2015. The hearing was held at the

Texas A&M Agrilife Research and Extension Center facility in Amarillo, Texas. All required notifications for
the hearing were posted prior to the 30-day cut-off. Over 200 direct mail notices were sent to interested
parties, interest groups, agencies, individuals, water rights holders, public utilities, and local officials.
Copies of the Initially Prepared Regional Plan were placed in the County Clerk’s office of each of the 21
counties in the region and were also placed in the primary public library in each of the 21 counties. In
addition, full posting requirements regarding County Clerks, Mayors, Judges, and all interested parties
were conducted. Finally, the newspaper of general circulation in each county ran the Hearing Notice over
30 days prior to the Hearing. Attendance at the hearing totaled over 20 individuals (including 6 PWPG
members). Oral comments were received at the hearing and written comments were received through

September 23, 2015. No official oral or written comments were given at the hearing.
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10.9.2 Initially Prepared Plan Adoption
The PWPG conducted a formal Planning Group meeting prior to the Public Hearing on April 20, 2015.

Nineteen of the 23 voting members were present or represented (including ex-officio members) were in
attendance. The Initially Prepared Regional Plan was given unanimous approval for submission to the
TWDB.

10.9.3 Response to Comments

The PWPG received comments on the Initially Prepared Plan from the TWDB and Texas Parks and Wildlife
Department (TPWD). The comments from TPWD were not substantive and no changes were made to the
Panhandle Water Plan as a result of these comments. The TWDB provided 18 comments that are required
by rule to be addressed and seven comments for consideration. These comments are included in

Appendix J.

The PWPG carefully considered the comments and proposed responses at the meeting held in November
2015. Formal responses to all comments were made and modifications to the Initially Prepared Plan were
incorporated into the final plan. No other comments were received. The comments received and the

approved responses are included in Appendix J.

10.9.4 Final Regional Water Plan Adoption
The PWPG adopted the final Regional Water Plan for the PWPA on November 17, 2015, and approved for

submission to the TWDB on the same date. The Plan was adopted by a unanimous vote.

10.10 Conclusion

The PWPG has maintained a high level of commitment to public participation throughout the planning
process. The PWPG believes that public information and participation activities are at least as important
to the success of regional planning initiatives as is the data accumulated and analyzed. A key
recommendation of the PWPG is to continue to fund and encourage public information activities

throughout all subsequent planning processes.
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2016 Regional Water Plan
Panhandle Water Planning Area

C hapter 11 Implementation and Comparison to
Previous Regional Water Plan

11.1 Introduction

One of the new requirements for the 2016 Regional Water Plan is the inclusion of a chapter providing a
comparison of the current Regional Water Plan to the previous Plan, and a discussion of the differences
between the two. This chapter includes a discussion on the major differences between the two Plans and

a description of strategies that have been implemented since the publication of the 2011 Plan.

11.2 Differences Between Previous and Current Regional Water Plan

The following sections specifically address changes between the 2011 and 2016 Plan in:

e Population projections

e Water demand projections,

e Drought of record and hydrologic modeling and assumptions,
e Groundwater and surface water availability,

e  Existing water supplies for water users,

e |dentified water needs for WUGs and WWPs, and

e Recommended and alternative water management strategies.

11.2.1 Population Projections

Population projections for the 2016 Plan are based on the 2010 Census and expected growth associated
with major metropolitan areas and future oil and gas activities. The 2011 population projections were
based on the 2000 Census and were not reflective of recent oil and gas activities. As a result, population
projections in the 2016 plan are about the same in 2020 with slightly higher population in the latter
decades (Figure 11-1). One of the impacts of changes in population included the change in Water User
Groups (WUGS) in the PWPA. Two WUGs in the 2011 Plan are no longer WUGs in the 2016 Plan, Lefors
(population < 500) and Hi-Texas Water Company (incorporated into county other). One Wholesale Water
Provider (WWP), Mesa Water Inc. is no longer a WWP since their water rights were purchased by the
Canadian River Municipal Water Authority (CRMWA).
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Figure 11-1: Comparison of PWPA Population
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11.2.2 Water Demand Projections

Water demands in the PWPA for the 2016 Plan increased in comparison to the 2011 Plan (Figure 11-2) by
approximately 8 to 14 percent. However, a pattern of overall decline continues to be projected
throughout the 50 year analysis. Irrigation, manufacturing and municipal water demands are driving these

increases (Table 11-1). The 2016 Plan shows lower water demands for mining, livestock and steam electric

power.

Figure 11-2: Comparison of PWPA Water Demand
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Table 11-1: Changes in Projected Demands from the 2011 Plan to the 2016 Plan by Use Type

Changes in Projected Water Demands (ac-ft/yr)
Use Type
2020 2030 2040 2050 2060
Irrigation 202,097 154,866 109,052 99,825 83,814
Livestock -2,813 -4,062 -4,833 -5,718 -6,718
Manufacturing 2,420 2,591 2,757 2,903 3,112
Mining -2,735 -3,309 -4,473 -6,030 -6,546
Municipal 7,747 9,603 11,600 14,511 19,620
Steam Electric Power 0 -200 -200 -200 -213
Total 206,716 159,489 113,903 105,291 93,069

Note: Negative numbers indicate lower demand in the 2016 Plan and positive numbers show
higher demand in the 2016 Plan.

Projected demands for irrigation increased the most of all water use types. Table 11-2 identifies changes
in irrigation demand by county. The counties with the greatest increases in irrigation demand are Dallam,
Hansford, Hartley, and Sherman counties. These counties accounted for greater than 90 percent of the
increase in irrigation demand in the 2016 Plan. These four counties are significant agricultural centers
accounting for 45 percent of the harvested cropland in the region based on the 2012 Census of
Agriculture. Counties in the southwest part of the region show lower irrigation demands than projected
in the 2011 Plan.

11-3



Chapter 11
Implementation and Comparison to Previous Regional Water Plan

Table 11-2: Changes in Projected Irrigation Demands from the 2011 Plan to the 2016 Plan

County Change in Projected Irrigation Demand (ac-ft/yr)
2020 2030 2040 2050 2060
Armstrong -494 -554 -597 -531 -465
Carson 6,472 4,856 3,319 6,988 2,582
Childress 1,789 1,676 1,533 1,363 1,192
Collingsworth -3,964 -3,960 -3,863 -3,434 -3,005
Dallam 86,549 72,882 58,608 52,095 45,584
Donley -5,596 -5,568 -5,410 -4,809 -4,208
Gray 881 319 -205 -182 -159
Hall -597 -597 -581 -517 -452
Hansford 19,875 14,975 10,122 8,998 7,873
Hartley 63,717 52,856 41,633 37,007 32,382
Hemphill 202 161 119 106 93
Hutchinson 37 -1,077 -2,073 -1,844 -1,613
Lipscomb 4,463 3,944 3,373 2,999 2,624
Moore 8,027 3,526 -691 -614 -538
Ochiltree 5,404 3,573 1,807 1,606 1,405
Oldham 23 -26 -70 -62 -54
Potter -2,270 -2,233 -2,143 -1,904 -1,667
Randall -1,900 -2,135 -2,299 -2,044 -1,788
Roberts 319 143 -24 -21 -19
Sherman 20,445 13,320 7,774 5,763 5,043
Wheeler -1,285 -1,215 -1,280 -1,138 -996
Total 202,097 154,866 109,052 99,825 83,814

Note: Negative numbers indicate lower demand in the 2016 Plan and positive numbers show
higher demand in the 2016 Plan.

Projected municipal water demand continues to increase with each plan. The 2016 Plan shows additional
growth over time with over 19,000 acre-feet per year higher demand in 2060 (Table 11-1). Some of this
higher demand is associated with higher per capita water use. Due to the drought in 2011, the starting
per capita water use in the PWPA was higher for most municipal water users. As a result the regional
average per capita water use in 2020 for the 2016 Water Plan was 195 gallons per person per day. For the
2011 Plan, the regional average was 177 gallons per person per day. The rate of decline over time in per

capita water use was about the same (Figure 11-3).
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Figure 11-3: Comparison of Projected Per Capita Use and Municipal Demand
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11.2.3 Drought of Record and Hydrologic Modeling Assumptions

In general the drought of record is defined as the worst drought to occur in a region during the entire
period of meteorological record keeping. For most of Texas, the drought of record occurred from 1950-
1957. Surface water sources in the PWPA were in drought of record conditions for the 2011 Plan and
continue to be in drought of record conditions. Since the 2011 Plan, the region has experienced record
low inflows into area lakes and streams. This has continued to impact the water supplies from these
sources. It also impacted the ability to accurately assess the reliable supply from these sources. As a result,
alternative approaches to yield analyses were conducted for Lake Meredith and Greenbelt Reservoir.
These analyses used extend hydrology and a conditional reliability model approach. This approach
provides an estimate of how the reservoir will respond to continuing drought conditions. A similar
conditional reliability analysis was conducted for Lake Meredith in the 2006 Water Plan and retained for

the 2011 Plan. However, the earlier analysis did not capture the low flows experienced since 2004.

Groundwater modeling assumptions are very different for some aquifers with the development of Desired
Future Conditions (DFCs) for use in the 2016 Plans. For the Ogallala aquifer, the DFCs for the 2011 Plan
and 2016 Plan are basically the same. The resulting availability differs due to the use of the more recent
Northern Ogallala Groundwater Availability Model (GAM) for the development of the Modeled Available
Groundwater (MAGs), and the methodology developed by the TWDB to develop the MAG. In the 2011
Plan, water availability in the Ogallala was constrained by the DFC in both time (year) and space (per

square mile grid cell). The modeling employed the 2004 Ogallala GAM (Dutton) which had different red
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bed data. For the 2016 Plan, the time constraint was the 50-year simulation and the spatial constraint was
either at a county or multi-county level. This results in different availabilities for the Ogallala both in time
and location. In the 2011 plan, the availability for the Seymour and minor aquifers were consistent with
the DFCs set for the Ogallala: have 50 percent storage remaining in 50 years. As part of the joint planning

process, different DFCs were adopted for these resources.

For the Dockum aquifer the DFC was set as the average decline in water levels to be no more than 30 feet
over the next 50 years. As a result, the availability of supplies were drastically reduced from the 2011 Plan

estimates.

For the Seymour aquifer the DFC was set as 50 percent of current volume in storage reaming in 50 years
for Pods 1,2 and 3 (Mesquite GCD) in Childress, Collingsworth and Hall Counties. The DFC was set for total
decline in water levels to be no more than 1 foot over 50 years for Pods 3 and 4 (Gateway GCD) in Childress

County. The impact of these DFCs led to small increases in availability in the 2016 Plan.

For the Blaine aquifer the DFC was set at 50 percent of the volume in storage remaining in 50 years in
Wheeler County, and 80 percent of current volume of storage remaining in 50 years in Childress,
Collingsworth and Hall Counties. The impact of these DFCs have led to increases in availability of over
80,000 acre-feet per decade for the Blaine in the 2016 Plan.

11.2.4 Groundwater Availability

Overall groundwater availability is about the same for both the 2011 and 2016 Plans (Figure 11-4). This
results primarily from increases of availability in the Ogallala and Blaine aquifers, and reductions in
availability from the Dockum aquifer (Table 11-3). Table 11-4 shows the change in availability in the
Dockum aquifer between the 2011 Plan and the 2016 Plan.

While the overall availability across the PWPA has increased slightly in the 2016 Plan, the distribution of
supplies across the region differ (Figure 11-5). Declines in availability in the counties in the southern
portion of the PWPA are mostly attributed to declines in the Dockum aquifer and reduced thickness along
the fringes of the Ogallala aquifer. Generally, increases in supplies in the northern portion of the PWPA

are a results of increased Ogallala aquifer availability.
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Table 11-4: Changes in Dockum Aquifer Supply by County from the 2011 Plan to 2016 Plan

Figure 11-4: Comparison of Groundwater Availability from the 2011 and 2016 Plans
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Table 11-3: Change in Groundwater Availability from the 2011 Plan to 2016 Plan

S Changes in Groundwater Availability (ac-ft/yr)
2020 2030 2040 2050 2060
Blaine Aquifer 82,338 82,338 82,338 82,338 81,036
Dockum Aquifer -250,297 | -238,177 | -206,277 | -178,277 | -153,577
Ogallala/Rita Blanca Aquifer 258,094 | 214,518 | 173,578 | 129,299 98,143
Other Aquifer -11,763 -12,221 -13,724 -15,524 -16,525
Seymour Aquifer 2,075 2,078 2,081 2,081 2,081
Total 80,447 48,536 37,996 19,917 11,158

County Changes in Dockum Aquifer Availability (ac-ft/yr)
2020 2030 2040 2050 2060
Armstrong -18,018 -15,718 -15,718 -11,918 -10,318
Carson -5,117 -4,417 -4,417 -3,317 -2,917
Dallam -58,766 -50,866 -50,866 -38,066 -32,766
Hartley -57,433 -49,833 -49,833 -37,333 -32,233
Moore -9,805 -7,905 -7,905 -4,805 -3,505
Oldham -61,428 -54,628 -54,628 -41,828 -36,528
Potter -4,440 -24,220 -24,220 -18,220 -15,720
Randall -35,881 -31,181 -31,181 -23,381 -20,181
Sherman 591 591 591 591 591
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11.2.5 Surface Water Availability

Surface water availability decreased by approximately 68 percent from the 2011 Plan to the 2016 Plan as
shown in Figure 11-6. As of October 2014, the three major reservoirs (Lake Meredith, Greenbelt Reservoir
and Palo Duro Reservoir) are in the critical drought period and at less than 13 percent full. Lake Meredith
is no longer considered a reliable supply of surface water in the 2016 Plan because of drought and
continued low inflows. The available supply from Greenbelt Reservoir is projected to decline by 42 percent
in 2060 from the previous plan (Table 11-5).

Figure 11-6: Comparison of Surface Water Availability in the 2011 and 2016 Plans
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Table 11-5: Projected Change in Surface Water Supply from the 2011 to 2016 Plan in 2060

2011 Plan 2016 Plan
Supply Percent Change
(ac-ft/yr)
Lake Meredith 50,000 0 -100%
Greenbelt Reservoir 6,181 3,578 -42%
Palo Duro Reservoir 3,750 3,750 0%
Local Supplies 21,217 16,783 -21%
Run-of-River 2,598 2,538 -2%

Note: Negative numbers indicate lower supply in the 2016 Plan and positive numbers
show higher supply in the 2016 Plan.

11.2.6  Existing Water Supplies of Water Users

Existing supplies to users are based on the source availability and infrastructure developed to provide the

water. Due to changes in source availability, some sources are no longer used or reduced supplies were

11-9



Chapter 11
Implementation and Comparison to Previous Regional Water Plan

available from existing sources. Those sources no longer used include Lake Meredith and Ogallala Aquifer
in Collingsworth County (considered non-relevant and not included in GAM Model). Sources with
significant reductions in supply include the Dockum aquifer and the Ogallala aquifer in several counties.
On the contrary, increasing water demands and drought have caused water users to adopt new supplies,
including several that were implemented as strategies from the 2011 Plan. These include the City of
Amarillo’s Potter County well field (Phase 1), new wells in the Ogallala aquifer for Greenbelt MIWA,
additional wells for Borger, Dockum aquifer wells for Canyon and several small direct non-potable reuse
projects. Also the allocation of Ogallala aquifer supplies to irrigation and municipalities for the 2016 Plan
considered the geographic constraints with a 1-mile buffer. In the 2011 Plan, there was no buffer area
used in evaluating the supply allocation. As a result, several large irrigation counties and some
municipalities have greater supplies in the 2016 Plan than the 2011 Plan. Table 11-6 shows entities with
significant (less than or greater than 50 percent and/or 100 acre-feet) change in supply for the 2016 Plan
by the year 2060.

Table 11-6: Entities with Significant Change in Supply (2060) for the 2016 Plan

Higher Lower

Canadian Colorado River Municipal Water Authority
(CRMWA)

Hutchinson County-Other Amarillo (CRMWA)
Groom Armstrong County-Other
Gruver Hansford County-Other
Dallam County Irrigation Moore County-Other
Hartley County Irrigation Ochiltree County-Other
Sherman County Irrigation Dalhart
Potter County Mining Potter County Irrigation
Spearman Lake Tanglewood

Manufacturing Moore County

Manufacturing Potter County

Manufacturing Randall County

Mclean

Perryton

Shamrock

Stinnett

Sunray

TCW Supply Inc
Vega

Wheeler
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11.2.7 Identified Water Needs

Water Use Type

Relative consumption of water by use type has remained fairly constant between the two plans with
irrigation being the largest consumer followed by municipal, manufacturing, livestock, steam electric
power and mining use. There were some absolute differences in demands by use type, with higher
demands for irrigation and municipal use and lower demands for livestock and mining.

Needs

The total needs for the 2016 Plan are considerably less than the 2011 Plan. This is mostly due to the
additional supplies for irrigation that were developed in the 2016 Plan. As a result, the distribution of
water needs by use type are different with municipal water use having greater needs in the 2016 Plan and

irrigation having lower water needs (Figure 11-7).

There are 15 water users shown to have a need in the 2016 Plan, but did not have a need in the 2011 Plan
These users include Booker, Claude, Dalhart, Hall County-Other McLean, Pampa, Panhandle, Perryton,
Stinnett, TCW Supply, Texline, Wheeler, Wellington and Manufacturing in Lipscomb and Randall Counties.

Several users were found to no longer have a need in the 2016 Plan. These are shown in Table 11-7.

Table 11-7: Entities with New Needs or No Need for the 2016 Plan

New Need No Need
Booker Irrigation Hansford County
Claude Irrigation Hutchinson
Dalhart Irrigation Sherman
Hall County-Other Moore Steam Electric Power

Manufacturing Lipscomb

Manufacturing Randall

Mclean

Pampa

Panhandle

Perryton
Stinnett
TCW Supply
Texline
Wheeler
Wellington
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Figure 11-7: 2060 Need by Use Type in the 2011 and 2016 Plans
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As shown in the figure above, the municipal water needs in the 2016 Plan represent a much greater
percentage of the regional need than developed for the 2011 Plan. The absolute quantities of needs for
municipal use are also greater, with the 2060 need for the 2016 Plan being more than 2.7 times the 2060
need in the 2011 Plan. This is mostly attributed to the reduced supplies of Lake Meredith that has

historically provided much of the municipal water in the region.

This reduction in available municipal water supplies is evidenced in the increased needs for wholesale
water providers: CRMWA, Amarillo, Borger and Cactus. Greenbelt MIWA is shown to be able to meet its
projected demands in both plans. Palo Duro RA has no current customers in both plans. Figure 11-8 shows

the differences in 2060 water needs by wholesale water provider.
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Figure 11-8: Comparison of 2060 Need by Wholesale Water Provider
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New Water Management Strategies

Due to changes in water needs, new strategies were developed for the 2016 Water Plan. Also for the 2016

Plan, municipal conservation is a recommended strategy for all cities whether the municipality has a need

or not. In the previous plan, conservation was only considered for cities with a need. Table 11-8 lists the

2016 new recommended strategies for water user groups.

Table 11-8: New Recommended Water Management Strategies in the 2016 Plan

Water User Group

New Recommended Water Management Strategy

Claude Municipal Conservation

Claude New Groundwater Wells in Ogallala Aquifer
Wellington Municipal Conservation

Wellington New Groundwater Wells in Seymour Aquifer
Wellington Expanded Use (RO Treatment)

Dalhart Municipal Conservation

Dalhart New Groundwater Wells in Ogallala Aquifer
McLean Municipal Conservation

McLean New Groundwater Wells in Ogallala Aquifer

Hall County-Other

New Groundwater Wells in Seymour Aquifer

Hall County-Other

Expanded Use (RO Treatment)

Stinnett Municipal Conservation
Stinnett New Groundwater Wells in Ogallala Aquifer
TCW Supply Municipal Conservation
TCW Supply New Groundwater Wells in Ogallala Aquifer
Booker Municipal Conservation
Booker New Groundwater Wells in Ogallala Aquifer
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Water User Group

New Recommended Water Management Strategy

Lake Tanglewood

Municipal Conservation

Lake Tanglewood

New Groundwater Wells in Ogallala Aquifer

Canyon

New Groundwater Wells in Ogallala Aquifer

Potter County-Other

New Groundwater Wells in Dockum Aquifer

Randall County Manufacturing

New Groundwater Wells in Ogallala Aquifer

Lipscomb County Manufacturing

Purchase from Booker

Table 11-9 lists previous and new recommended water management strategies for the PWPA wholesale
water providers. CRMWA and Amarillo have at least one new strategy from the previous plan. There are
no changes to the basic recommended strategies for Borger, Cactus and Greenbelt MIWA; however, each
of these entities have developed additional groundwater but the WWP is still planning to develop

additional supplies. For PDRA the recommended strategy to develop infrastructure to its members is an

alternative strategy in the 2016 Plan.

Table 11-9: Wholesale Water Provider Strategies in the 2011 and 2016 Plan

Wholesale Water Providers

2011 Plan

2016 Plan

Acquisition of Water Rights!

CRMWA Il Transmission from
Roberts County

Replacement Wells in Roberts

Replacement Wells in Roberts

New Groundwater (Ogallala)

CRMWA County Well Field County Well Field
Conjunctive Use with Lake Meredith
(including brush control and ASR of
surface, ground or blended water)
Potter County Well Field (Phase 1)} Potter County Well Field (Phase Il)
Amarillo Roberts County Well Field Roberts County Well Field
Carson County Well Field
Borger New Groundwater (Ogallala) New Groundwater (Ogallala)
Cactus

New Groundwater (Ogallala)

Greenbelt MIWA

Donley County Well Field

Donley County Well Field

Palo Duro River Authority

Develop PDRA Transmission System

Develop PDRA Transmission System?

1. Implemented strategy since the 2011 Plan

2. Alternative strategy
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New alternative strategies were developed for Amarillo and TCW Supply to potentially meet their
projected water needs (Table 11-10). The alternative strategy for Randall County-Other to obtain water

from Amarillo in the 2011 Plan was removed.

Table 11-10: New Alternate Water Management Strategies

Entity New Alternate Strategy
Amarillo Develop Direct Potable Reuse Supply
Manufacturing Potter
County Purchase reuse water from Amarillo
TCW Supply Purchase Water from Borger

11.2.8 Altered Water Management Strategies

Several strategies in the current plan were listed in the previous plan but have been altered in some way.
This section focuses on strategies that were significantly changed from the last plan either due to major
conceptual changes, better available data, or considerable changes in assumptions used to calculate the
water available from the strategy. This section is meant to highlight the differences, not give a full

description of the strategy. More information on these strategies can be found in Chapter 5.

Municipal Conservation

In the previous plan, only entities with projected needs were considered for municipal conservation. The
2016 Plan recommends conservation measures for all municipalities, regardless if there is a need.
Municipal conservation was also considered for County-Other entities with needs. The current plan
includes specific conservation Best Management Practices (BMPs) dependent on the population of the
city to better identify appropriate conservation measures based on water need and available resources.
In the 2011 Plan, conservation savings were estimated on a percent of demand reduction. The 2016 Plan
provided more specific BMP savings. Additional information on municipal conservation measures can be
found in subchapter 5B.1.

Irrigation Conservation

For the 2016 Plan, a suite of conservation irrigation conservation strategies were identified and the
combined savings determined. The recommended irrigation conservation strategies reflect a specific suite
of strategies for each county. In the 2011 Plan, all irrigation conservation strategies were evaluated
individually and the savings were summed together. This resulted in an over-estimation of conservation
savings. This was corrected in the 2016 Plan. Additional information on agricultural water conservation

can be found in subchapter 5B.2.
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11.2.9 No Longer Considered Water Management Strategies

In addition to new and altered strategies, some strategies included in the 2011 Plan are no longer being

considered for the entity for various reasons. These are outlined in Table 11-11.

Table 11-11: Strategies No Longer Considered in the 2016 Plan

Entity Strategies No Longer Considered in the 2016 Plan
Fritch New Groundwater Wells in Ogallala Aquifer
Memphis Purchase from Greenbelt MIWA
Moore County Steam Electric Power New Groundwater Wells in Ogallala Aquifer

11.3 Implementation of Previously Recommended Water Management Strategies

The following sections discuss the strategies that were recommended in the 2011 Plan, and have been
partially or completely implemented since that plan was published. These strategies are included in the
2016 Plan as currently available supply.

11.3.1 Amarillo

Potter County Well Field

In 2011, Amarillo complete the first phase of its Potter County Well Field. The well field included 21 wells
and 15 miles of 48” pipeline. This project can supply up to 10 MGD. For planning purposes the estimated
supply is over 9,000 acre-feet in 2020, decreasing to 5,600 acre-feet by 2070.

11.3.4 Borger

Ogallala Aquifer

The City of Borger has purchased water rights for the Ogallala aquifer in Hutchinson County. This strategy
includes drilling 13 groundwater wells to a depth of 500 feet with a capacity of 600 gpm. The infrastructure
includes 10 miles of 20-inch pipeline to transport the water to the City of Borger. The city currently has
sufficient treatment capacity to treat the annual supply of 2,000 acre-feet. Production wells, pipelines,

pumps, and storage facilities have been constructed and the project should be on-line in 2015.
11.3.3 CRMWA

Acquisition of Water Rights

In the 2011 Plan, CRMWA held 263,000 acres of water rights in Roberts County. Since then it has acquired

additional rights for a total of 444,833 acres of water rights in Roberts and adjacent counties.
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11.4 Conclusion

While there were several significant changes to supplies and demands in the PWPA for the 2016 Plan, the
overall recommended strategies remain fairly consistent. Conservation remains a major strategy to meet
irrigation and municipal water needs. Groundwater is still the preferred source for new supply

development. The region continues to show some unmet water needs for irrigation.
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